
Clemson University

3 1604 013 348 489







Digitized by the Internet Archive

in 2013

http://archive.org/details/reclamationera27unit



SOfy

, THE
r Pun,

RECLAMATION
VOL. 27, NO. 1

ALL-AMERICAN CANAL, CALIFORNIA-ARIZONA

LOOKING DOWNSTREAM



Additional National Reclamation Association

High Lights

M. L.Wilson, Assistant Secretary of Agriculture, in an address on "The Future of

American Agriculture", made the following pertinent remarks at the recent annual

meeting in Spokane of the National Reclamation Association:

"I take it that your organization is based on the absolute need (if this part of

the country is to realize its potentialities) of efficient use of the water resources of

our Western States. No part of our agricultural structure has to take greater account

of the future than reclamation. If a reclamation project is to succeed, we must fore-

cast future needs and gauge our resources as accurately as possible.

"Planning, of course, is an essential part of a democracy and is not new to this

country. We have suddenly become more conscious of the need for planning because

of recent extreme economic and social dislocations. Our agricultural plans cannot

be drawn up as blue prints because they may merely indicate broad channels and
general directions; they must be sensitive to, and be molded by the forces which
play upon our civilization; and they must grow and develop as the Nation grows
and develops.

"We can look upon reclamation in the Western States, not as a land specula-

tive and land booster program, but as a part of agricultural adjustment and land use

which will give greater stability and which as a whole will bring about a better

relationship with regard to the use of all the land. When viewed from this angle

irrigation is a part of a real land use and adjustment program."

The address by Senator William E. Borah of Idaho at the banquet, broadcast

over the National Broadcasting Co., was an outstanding feature of the convention.

He pledged full support of the reclamation program, including works designed to

furnish supplemental water to lands now in projects needing additional storage, and
emphasized that present work and planning should look far into the future, as a part

of building the Nation into an economic unit, and called attention to farmers from
drought-stricken areas as good and desirable people.

Senator James P. Pope of Idaho, in an interview, said he felt that the Nation as

a whole had become more reclamation-minded, and pledged his support for such
meritorious projects as Grand Coulee and Roza.

Senator Lewis B. Schwellenbach of Washington, speaker at the joint luncheon
with the Spokane Chamber of Commerce, called attention to the changing attitude

of the Central States and the East in favor of reclamation in the West, due largely

to the 2 recent drought years and that in the irrigated West there are practically no
water supply uncertainties. He stated that operations of the Tennessee Valley
Authority are eliminating fear by power interests of the auxiliary power develop-

ments on reclamation projects, and promised that the fight for due recognition of

reclamation by Congress would be continued.

<&>

Senator H. H. Schwartz, Casper, Wyo., and Representative Compton I. White,
of Idaho, promised staunch support of the Association program, including early com-
pletion of projects now under construction.
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Boulder Darn Elevators

By Rupert B. Spearman, Assistant Engineer

ONE generally thinks of the common
use of the modern automatic electric

elevator as furnishing transportation to

the upper floors of tall buildings, but

such is not the case of the two elevators

in Boulder Dam, which are unique in the

fact that they furnish transportation to

levels below the starting point.

Imagine stepping out of your car,

parked on top of the highest dam in the

world, spending a few moments seeing

the view above and below the dam, and
then stepping through the beautiful

marble-walled lobby of the elevator

towers, rising 32 feet 6 inches above the

top of the dam, into an elevator cage to

be dropped down a shaft in the dam a

breathtaking distance of 528 feet in 1

minute and 3 seconds, and alighting in a

tile-lined, terrazzo-floored gallery. From
here you would be escorted by a courteous

guide out through this gallery on to one
of the visitor's balconies at the upstream
end of each of the main generating rooms
in the wings of the world's largest power
plant, where the inner workings of the

plant are explained to you by your guide.

This is exactly what the more than 700

persons who visit the project are doing

each day. It is very possible that one of

the elevators in Boulder Dam now holds

a record for one elevator transportation

the same distance, after having carried

3,741 persons down and back in a 15-

hour period. There are many who
hesitate to make this trip, but if you
were to ask some person who had ridden

the elevator, whether it seemed fast, he

would reply that he hardly noticed he

was moving, except for the popping of

his ears as he changed elevations so

quickly. Although the most popular use

of the elevators is the transportation of

visitors, one of their main purposes is to

carry men to and from work in the power
plant.

113746—37 1
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In addition to the landings at the top

<if the dam at elevation 1,232.83, and the

lowest landing at the gallery leading into

the powerhouse at elevation 704.fi, there

are lour intermediate landings at eleva-

tion.. 780, 875, 975, and 1,220.33, which

i cess into the inspection galleries at

I hese el<'\ ations.

For a comparison of the distance the

elevators in the dam travel, the elevators

in the Washington Monument carry per-

sons up through the Monument a distance

of 500 feet, 50 feet less than its height.

ELEVATOR CAPACITY

Each o( the two Boulder Dam eleva-

tors is designed to lift a load of 5,000

pounds in addition to the weight of the

car and cables and, with this load, to

travel at a speed of 500 feet per minute.

Each car enclosure, constructed of alu-

minum, has a planned dimension of

about 6 by 8 feet and will hold approxi-

mately 25 persons of average size.

They operate automatically, and when

any number of car or call buttons are

pressed, each registers a call and the car

will go to and stop at all of the floors for

which calls are registered, regardless of

when the calls are registered and without

the necessity of repressing any of the

buttons.

For transportation to the various floors

in the central section of the powerhouse,

an elevator of 4,000 pounds capacity, 22

persons, in addition to the weight of the

car and cables, and with a speed of 450

feet per minute, has been installed in

each end of the central section. Each

of these 2 elevators covers a distance of

117.5 feet from the pipe gallery at eleva-

tion 625.5 to the main control room at

elevation 743. They are intermediate

landings for the pipe shop and turbine

gallery at elevation 643.0, the main
generator floor at elevation 673.0, the

operator's balcony extending the full

length of each wing at elevation 683.26,

the visitors' balcony in the upstream

end of each wing at elevation 705.00, and

floors at elevations 717.67 and 730.33 in

the central section.

Two elevators have been installed in

shafts located in the canyon walls and

leading from the adits to the downstream

plug outlets to the Nevada and Arizona

valve houses, built on opposite canyon

walls. These two elevators, one on each

side of the canyon, cover a distance of 162

feet from the landing in the adit at

elevation 673, to the operating floor in

the valve house at elevation 835.0 with

one intermediate landing at the main

floor at elevation 809.0. The inter-

mediate landing also gives access to the

construction adit leading into the upper

Nevada penstock header tunnels. Each
of these elevators has a capacity of 4,000

pounds and travels at a speed of 300 feet

per minute.

The elevators in the dam and in the

powerhouse were furnished and installed

by the Otis Elevator Co. and the two
to the valve houses, by the Haughton
Elevator & Machine Co.

Imperial Irrigators Gratefulfor Boulder Dam

IMPERIAL VALLEY, once threatened

with flood and drought each year, now
has a water supply which is among the

most reliable in the world, M. J. Dowd,
chief engineer of the Imperial irrigation

district, reports, in congratulating the

people of his region upon completion of

Boulder Dam.
In Mr. Dowd's report, published

recently in the San Diego (Calif.) Union,

he said:

"In 1936, farmers of Imperial Valley

have had further reason to be thankful

for construction of Boulder Dam. No
one has yet forgotten the great loss of

crops caused by the severe water shortage

of 1934, the year before storage was
started at Boulder Dam, and while the

tlow of the river has been considerably

higher this year than in 1934, without a

supply available behind the dam at this

lime, Imperial Valley would be short at

least several thousand second-feet.

"Last spring, because of the much
greater than normal snowpack in the

Rocky Mountains, it appeared as though
the total discharge of the Colorado River

this year would be above normal, which
is about 16,000,000 acre-feet; in fact,

eminent engineers estimated a run-

off of more than 17,000,000 acre-feet, and
it was expected the peak of the flood in

.lime would excited 100,001) second-feet.

"The (low has not come up to expecta-

tions. The peak of the flood at Grand
Cans mi occurred May 24 and amounted
to about 75,0(K) second-feet. Usually,

the peak comes in June, but this year the

maximum flow in June did not reach that

quantity. Total discharge of the Colo-

rado River at Grand Canyon for the year,

including September, equaled 11,350,000

acre-feet, which, although somewhat
larger than for the same period last year,

was not up to normal and considerably

less than had been estimated. It appears

that the total flow for the entire year will

not exceed 13,000,000 acre-feet, or about

4,000,000 acre-feet less than anticipated.

RISE IM LAKE MEAD RAPID

"During the flood season this year the

height of water in Lake Mead behind

Boulder Dam rose very rapidly from an

elevation of 905 feet in the middle of

April to 984 feet by the end of May, and
1,015 feet by the end of June. As the

elevation of the river below the completed
dam was 645 feet, this means the depth
of water at the end of June in the reser-

voir was 370 feet at the dam, amounting
to a total of 9,000,000 acre-feet in storage,

which is the equivalent of nearly 3 years'

use in Imperial Valley.

"During July, the water elevation be-

hind the dam rose slowly a distance of

about 5 feet. By the end of July the

inflow into the reservoir about equaled

the outflow, the water level increasing

very slowly, thereafter during August and
most of September, reaching on Septem-
ber 10 a maximum elevation for Lie year,

with a height of 1,026 feet, representing

a storage of about 9,600,000 acre-feet.

Since September 15 the height of the

water has receded and on October 1 was
1,024.5 feet, representing a storage of

about 9,500,000 acre-feet, and it is ex-

pected that this will continue gradually

to decrease until the spring run-off next

year.

"With such a large amount of water in

storage, the farmers of Imperial Valley no

longer have any concern with the flow of

the river above Boulder Dam, as they

are amply protected for all of their needs

for a period of several years, even though

there should be no inflow whatsoever

into the reservoir.

"In a recent 2 weeks' period the inflow

into the reservoir was about 4,500 second-

feet, while the amount released below

the dam for irrigation was about 7,500

second-feet. In other words, the water in

storage behind the dam was drawn on

to the extent of 3,000 second-feet a day.

It is not necessary to point out the tre-

mendous value of the storage water which

was used during this period, when the

demand for water in Imperial Valley has

been heavier than for any other similar

period of record.

"Few places in the world today have

the assurance of an adequate supply of

water compared with that of Imperial

Valley, and this assurance is not for just

1 or 2 years, but for as long as irrigation

will continue in the valley. Thus Boul-

der Dam has taken care of two of the

major problems of Imperial Valley, one

being the menace of floods and the other

the menace of water shortage, such as

have been experienced in former years."
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Federal Irrigation Congress
l

Adopts Resolutions

RESOLUTION 1:

WHEREAS the best interests of the

settlers on existing projects, the orderly

operation of the Bureau of Reclamation,

and the whole program of reclamation in

the West hinges upon the adoption of a

program of repayment of construction

charges that is based upon the ability

of project water users to make construc-

tion repayment under both prosperous

and depressed economic conditions; and

WHEREA8 it is desirable to avoid the

necessity for further moratorium; now,

therefore, be it

Resolved, That the Congress of the

United States be urged to pass and that

our congressional delegates and the

Bureau of Reclamation be requested to

use their best efforts to secure the passage

of legislation providing for repayment of

charges based upon the ability of the

settlers to pay from the net earnings of

their lands; that a sufficient appropriation

be made to make an investigation on all

projects as provided for in the Borah-

Hatch bill approved April 14, 1936, by
the Seventy-fourth Congress; and that

payment of construction charges be sus-

pended until such legislation can be

passed and put into operation.

RESOLUTION 2:

WHEREAS after years of use of their

irrigation, storage, and drainage systems

many projects now find that additional

storage, lining of canals, drainage of

seeped lands, and other project better-

ments are necessary for the completion

and successful operation of those projects;

now. therefore, be it

Resolved, That this Federal Irrigation

Congress urge the Bureau of Reclamation

to adopt as a policy that such betterments

on existing projects shall go hand in hand
with construction work on new projects,

and that Congress be asked for additional

funds for the completion of such better-

ments in order that a steady, balanced

agriculture may be maintained on all

existing projects.

RESOLUTION 3:

WHEREAS the legal title to water

rights of water users on reclamation proj-

ects is being attacked and suits instituted

inimical to the rights of project settlers;

now, therefore, be it

Resolved, That the Bureau of Reclama-

tion be requested to protect the water

rights of such projects to the fullest-

extent.

1 Sixth annual meeting held in Provo, Utah.

RESOLUTION 1:

WHEREAS the Secretary of the In-

terior has the power to change the classifi-

cation of l^nds on projects having classi-

fied lands from the nonpaying class to the

paying class and docs not have the power
to change the classification of lands from
the paying class to the nonpaying class;

now, therefore, be it

Resolved, That Congress be asked to

pass such legislation as shall be necessary

to authorize the Secretary of the Interior

to reduce classifications of lands in paying

classes to nonpaying class basis.

RESOLUTIONS 5:

WHEREAS, this has been both a

pleasant and profitable meeting; NOW,
THEREFORE, be it Resolved, that we
extend to President Grebe, Mayor Mark
Anderson of Provo. the directors of the

Strawberry Water Users Association, and

all others who have contributed to our

program and entertainment, our apprecia-

tion of their efforts in our behalf.

NATIONAL RECLAMATION ASSOCIATION

DELEGATES

President Grebe announced that N. B.

Phillips and A. N. Mathers, both being

delegates to the Federal Irrigation Con-

gress Convention as well as members of

the board of directors of the National

Reclamation Association, had been ap-

pointed by the National Reclamation

Association to represent that organization

at the proceedings in Provo, Utah, and

to propose cooperation between the two
organizations on all problems of common
interest.

In response to this friendly attitude the

following resolution was unanimously

adopted:

The National Reclamation Asso-

ciation and the Federal Irrigation

Congress both are composed of indi-

viduals interested in the feasible

reclamation of the western portion of

the United States. As a result of

this mutuality of interest there is

bound to be a common ground upon

which both organizations can stand

shoulder to shoulder and work for

those things which are most bene-

ficial for Federal reclamation as a

national program. In establishing

interests in common it is believed

only wise and prudent that existing

developments be given due considera-

ation and dove tailed into the pro

gram of pending and proposed con

struction; now be it

Resolved, That the Federal Irriga-

tion Congress extend thanks and
appreciation for the cordial and
friendly spirit extended by N. B.

Phillips and A. N. Mathers in behalf

of the board of directors of the

National Reclamation Association;

be it further

Resolved, That the Federal Irriga-

tion Congress completely and sin-

cerely reciprocate in this friendly

attitude and pledge its support and
cooperation in all matters of common
interest.

BUREAU OF RECLAMATION RESOLUTION

The following resolution was presented,

seconded and unanimously adopted:

The Federal Irrigation Congress is

unqualifiedly favoring and sponsor-

ing the economic development of the

w estern United States and recognizes

the importance of sound reclamation

activity in this program of growth.

This organization is mindful of the

vital role played by the Bureau of

Reclamation in the past and fully

senses the importance of the future

task of not only extending the de-

velopment of irrigation agriculture

but also adapting existing systems

to the tempo of normal social and
economic possibilities. This future

outlook is vast in its proportions and
from mutual confidence and coopera-

tion will come the greatest realization

of mutual needs and aims; therefore,

be it

Resolved, That the Federal Irriga-

tion Congress expresses its complete

confidence in Acting Commissioner of

Reclamation, John C. Page, and
also voices a sincere desire to fully

cooperate with the Bureau in a well-

balanced reclamation program.

New Settlers for Orland

The Resettlement Administration has

purchased several large holdings on the

Orland project, California, and is planning

on placing about 20 families from the

drought-stricken areas on project lands.

The lands acquired are all undeveloped

properties and in most cases were far

behind in the payment of project charges.

The change in ownership will result in

restoring these lands to the county tax

rolls, and will also insure the resumption

of payments to the Bureau. Several

of the new settlers have arrived and

appear to be of an unusually good type.
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WEST EXCAVATION DECEMBER 6, 1935 WEST ABUTMENT DECEMBER 6, 1936.

A Block of 7,725,000 Cubic Yards of Concrete Poured

In West Abutment of Grand Coulee Dam December 6, 1935, to December 6, 1936

ON DECEMBER 6, 1935, Gov. C.

D. Martin of Washington tripped a

4-cubic-yard bucket pouring the first

concrete in Grand Coulee Dam. One
year later on December 6, 1936, a work-

man in the general course of a busy day
tripped a bucket bringing to 1,725,000

cubic yards the total of concrete placed

in the growing dam during the first year.

The first concrete was poured before

all the bedrock had been laid bare in the

west excavation. In a year this section

of the dam was above the water surface

of the river, and diversion of the stream

through four slots left in the massive

structure was under way.

Good progress has been made during

this year all along the line. The pouring

of concrete is now under way in the cast

excavation as well. An average of nearly

6,000 men has been employed throughout

the year by the Bureau of Reclamation

and the contractor, the M. W. A. K. Co.,

nil the work.

The excavation which remains is that

for tlic central section of the dam through

which the Columbia River flowed. By
March it is expected that the river will

have been driven completely from its bed.

Two midriver cofferdams are now under

construction. When they have been

completed the central section will be

unwatered for construction of the last

division of the dam.
Two steel trestles were constructed in

the west excavation for use in placing the

concrete. As the interlocking concrete

piers of the abutment grew, they were

extended to the west cofferdam. The
steel of the trestles was embedded in the

rising concrete. The lower trestle shown
partially completed in the picture at the

lower left, now has been covered. The
view at the lower right shows the

concrete almost reaching the top of the

high trestle at the western end of the

abutment.

The concrete in the west abutment is

being mixed at the mixing plant on the

western side of the river. The east mix

plant, which will prepare the concrete

for the eastern abutment, is now going

into high-speed production.

BEDROCK EXPOSED DECEMBER 6, 1935. DIVERSION UNDERWAY DECEMBER 6, 1936.

ALTHOUGH the operations at Moon
L Lake Dam were suspended during

November, unemployment conditions are

at a minimum by reason of small con-

struction projects and oiling and improve-

ment programs on the State highway in

the vicinity of the project.
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The Worth of the Boulder Canyon Project

UNCLE SAM has spent $165,000,000

on the Boulder Canyon project.

The purchase order issued by Congress

stipulated that this money should buy a

dam, a power plant, a canal, and include

the interest on the investment during

construction. But Uncle Sam—meaning

you and me—has gotten more for his

money; the sum has bought something

else no visitor can see, a vast amount of

fundamental knowledge about dams,

equipment, and canals that will result

in lower cost and better construction on

future jobs.

In building Boulder the limits of con-

struction in nearly every direction were

extended, not by just the modest in-

creases that we have come to expect, but

by great advances along the whole front

in engineering construction. Structures

and machines were made several times

bigger, or stronger, or of greater capacity,

or more compact, or simpler to operate.

The builders of the dam, works, and the

machinery in nearly every case had to go

first to the laboratory to make tests, to

experiment in order to determine if

previous methods would be successful

when applied to the new order of sizes.

Many new formulas were determined,

new principles discovered.

No single page could even list these re-

searches. A new concrete mix was devel-

oped as a result of 94 different cement

tests on 15,000 specimens. Formulas for

bolted flange design were found inade-

quate for such large turbine scroll-case

sections; laboratory tests on models have

thrown new light on flange design. New-

steels were necessary to permit of larger

casting. Transformer engineers got over

the transportation hurdle that stands in

the way of increased capacity by devel-

oping a tank of new shape without loss of

strength. Tests of transmission con-

ductors laiger than ever before used,

made in wind tunnels and on full-size,

lines in the field, brought a fund of in-

formation on conductor vibration and
resulted in improved clamping mechanism.

IMPROVED MACHINERY AT LESS COST

These studies will undoubtedly be re-

flected in improvements and lower costs

of future building. E. F. Scattergood,

chief electrical engineer and general

manager of the bureau of power and light,

city of Los Angeles, has stated: "This

and other pioneering work has made
possible the provision of generating units,

transmission lines, and receiving station

equipment at a total cost of $30,000,000;

while the investment cost using the best

standard machinery, transmission equip-

ment and construction practice pre-

viously in use would approximate $42,-

000,000 and would afford less flexibility

and reliability."

Not alone have the civil, mechanical,

and electrical engineers enhanced their

knowledge by their experiences at Boul-

der. Geophysicists, for example, will

have the opportunity to check their

theories of isostasy, that the earth's crust

floats upon a heavier lower material in a

plastic state. Lake Mead will weigh

41,500,000,000 tons, which is a lot of

weight to concentrate on one small area

of the earth's surface. Benchmarks

have been carefully placed by the Coast

and Geodetic Survey and will be checked

periodically. Such information may lead

to better understanding of earthquakes

and structural geology.

Boulder will increase our material

wealth. The generation of power, the

produce from the rich valleys irrigated

from it, the water supply for thirsty

cities will more than repay all the cost.

The increase in our knowledge of ma-
terials, of machines, and of the earth

itself is clear gain.

—

The Electric Journal,

November 1936.

,»•(• '

i
'<

HOME IN 1914 AND 1930 OF A CONTENTED SETTLER AT OLATHE, COLO., WHERE A HUSBAND AND WD7E HAVE FOUND

IN ITS ESTABLISHMENT A LIFETIME JOB.
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JANUARY 1937

What Happened at

Spokane
The December issue of the Era featured

the program for the annual meeting of

the National Reclamation Association.

Advance copies of some addresses were

received in time to be included in that

issue and those which arrived too late

will be printed in whole or in part in

succeeding issues. Advice of action at

the meeting came too late for inclusion

in the December issue.

A well attended serious-minded meeting

of reclamation enthusiasts was held at

Spokane, November 23 and 24. Realizing

the importance of a united front in secur-

ing support fur a well-rounded reclama-

tion program, the States sent as delegates

men with an intimate knowledge of the

effects of the Federal reclamation policy.

This is reflected in the committee recom-

mendations and resolutions adopted by
the association.

The following are the recommendal ions

of the legislative committee:

The association itself should be made
more effective and be continually active

with full-time paid personnel such as the

board of directors may choose to arrange

for. We believe an amount should be

raised of not less than $25,000 for annual
expenses.

Your committee recommends the re-

enactment of the Hatch bill to provide

for a qualified committee of three ap-

pointed by the Secretary of the Interior

with an adequate appropriation for a

general study and recommendation to

Congress relative to repayment of con-

struction costs and other general reclama-

tion policies.

The development of power as a sub-

sidiary in reclamation, flood control,

and navigation is of vital interest; we
recommend that a proper and full alloca-

tion of the costs of power produced in

- : ess of the amount required for opera-

tion of the irrigation projects from and

in connection with any reclamation dam
or reservoir be assumed as a charge against

power earnings so that the construction

charge against the farm laid may be to

that extent and thereby reduced.

That the power produced from an irri-

gation dam should be sold at an equitable

profit to farm and city consumers and/or

distributors, or other agencies with the

objective that the water users may re-

ceive their share of the benefit from their

own investment and property by reduc-

tion in cost of that portion of the devel-

opment allocated as a proper charge

against them.

After the cost of the power develop-

ment, reservoir, and general irrigation

sj stem has been refunded any net re-

maining over and above operating costs

shall be kept in a separate fund to be

used in the development of the natural

resources within the area not only where

the development has taken place, but

also in that area which is the source of

the developed power.

That repayments from all projects

constructed under the Bureau of Recla-

mation and with emergency funds auto-

matically revert to the Reclamation

Revolving Fund..

The arid lands should be reclaimed,

and we believe that when water is made
available for such lands the settlement

thereof by competent settlers will take

care of itself under the rules and regula-

tions of the Reclamation Bureau in

effect at the present time.

A large number of water stabilization

and flood-control projects have been

started by the Bureau of Reclamation,

the Army engineers, the Public Works
Administration and other agencies and

we urge the early completion of such

projects.

Recognizing the value of irrigation

storage in connection with flood control,

navigation, and other purposes, there

should tie a study as to the respective

interests, agencies, and costs, segregating

irrigation from other items and making

an allocation chargeable in the proper

amount to each purpose.

A considerable number of supple-

mental water supply and water stabiliza-

tion projects proposed under the Ad-

ministration of Public Works have been

disallowed because the projects were

unable for one reason or another to begin

construction by December 15, 1935.

Where the projects are feasible and

practical it is recommended that the ad-

ministrators of the Emergency Relief Act

be requested to lift the ban and that such

projects be given the same opportunities

to qualify for grants and construction as

if disapproval had not been ordered on

the original or previous application.

The conservation of water as a nat-

ural resource being recognized generally

as of prime importance to arid and
seiniarid regions as well as to the Nation

as a whole, it is recommended that the

limitations on the man-year cost imposed

by the Emergency Relief Administration

on proposed water conservation projects

be extended or removed to permit the

construction of many otherwise economi-

cally feasible projects.

Whereas in certain Western States the

Federal Government has established rec-

lamation projects for the joint benefit and

participation of citizen and Indian popu-

lation, and
Whereas several of said projects require

auxiliary conservation facilities to ade-

quately sustain necessary irrigation re-

quirements; and

Whereas such essential facilities can

only be obtained through Federal spon-

sorship; now therefore be it

(Cut along this line)

Commissioner, (Date)

Bureau of Reclamation,

Washington, D. C.

Sir: I am enclosing- my check ' (or money order) for 75 cents to pay for a year's subscription to The
Rkclamation Era.

Very truly yours,

(Name)

(Address)
' Do not send stamps.

Note—30 cents postal charges should be added for

foreign subscriptions.
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Resolved by the National Reclamation

Association in convention assembled, That
we favor and support reclamation projects

commonly beneficial to citizen and Indian

population irrespective of the agencj

sponsoring same.

The committee recommends that the

legislative committee and board of

directors meet 2 days previous to the

annual meeting of the Association for

preparation of matters to come before

the convention for ocnsideration, and

that the Board recommend to the in-

coming Board and Committee that both

groups continue in session during the day

following the convention or as long as

necessary to arrange for carrying out the

mandates of the convention.

These annual meetings of the National

Reclamation Association, made up of

official delegates from Federal reclama-

tion projects, are not only helpful to the

water users on the projects, as they give

them official spokesmen, but also the

Federal Government is given counsel

which is representative of the group
whose interests are in the charge of the

Federal Bureau of Reclamation.

One of the major results of giving a

united front in the cause of Federal rec-

lamation is a better informed public with

a complete understanding of what Fed-

Radio Service Between Taylor Park Dam and Gunnison

Taylor Park Dam is located on Taylor

River, a tributary of the Gunnison River

about 30 miles northeast of Gunnison,

Colo., at an elevation of 9,180 feet above

sea level. Telephone communication fa-

cilities were necessary between the dam
and the project office at Gunnison in

order to expedite construction of the

dam. The country between Taylor Park

Dam and Gunnison is mountainous and

is subject to heavy snows in the winter

and these conditions made it extremely

difficult and expensive to build and oper-

ate a telephone line. Consequently, it

was decided to use radio communication

between these two points. The total cost

of the two radio sets completely installed

is approximately $1,250, whereas the

cost of a telephone line to the dam site

was estimated at between $7,000 and

$8,000.

The radio sets are of the type developed

and used by the United States Foresl

Service with transmitter and receiver

mounted in a compact steel cabinet.

The transmitters have an output of 40

watts and the receivers use a superhetro-

dyne circuit. The antennae consist of

212 feet of no. 14 AWG copper wire with

the lead-in connection tapped about 30

feet from the center. The antenna at

Gunnison is supported by two 55-foot

poles, the antenna at the dam is supported

at one end by a 110-foot tree, and the

other end is attached to a 170-foot cliff

on one side of the canyon.

Both sets operate on a frequency chan-

nel of 2,222 kilocycles. The call letters

KTGS for the Gunnison Station and

KTGT for the Taylor Park Dam Station

were assigned by the Interdepartmental

Radio Advisory Committee.

The sets are operated by 110 volts

alternating current power supply. Com-
mercial power is not available at Taylor

Park Dam and consequently a small gaso-

line-engine driven alternating-current gen-

erator was installed to furnish power for

this set.

This radio equipment has been in serv-

ice since May 1, 1936, and communication
has been very satisfactory. Approxi-

mately 93 percent of the attempted con-

tacts have been successful. Contacts are

usually made three 1 imes daily at 8: 15 and
11:45 a. m., and 4:30 p. m., except on

Saturday afternoon and Sunday. The
comparatively large amount of power
used for the relatively short distance is

due to the mountainous country between

the two stations and to the unfavorable

conditions at the dam, where the station

is located in a deep canyon.

THE Klamath project reports addi-

tional sales of farms on the Tule Lake

division during November. In addition,

1,190 acres recently patented to the

Colonial Realty Co. were sold.

era] reclamation is doing for the West
a reclamation that by helping itself, also

indirectly, but in a great measure, helps

the East. Ignorance of facts very often

creates opposition, and this must be

avoided by a program of education

which the National Reclamation Asso-

ciation is in a strategic position to

adopt. M. A. J-M'HNTRR.

A40-acre farm in the Pioneer district

of the Minidoka project was sold

recently for $5,000 cash, and a farm of

80 acres, also near Pioneer, changed

hands at a price of $6,000.

Conchas Dam
The Conchas Dam is being constructed

by the Army Engineers across the South
Canadian River in San Miguel County,

X. Mex., about 27 miles north of New-
kirk. Flood control is the purpose of the

project, with irrigation and municipal

water supply as possible benefits but not

included in the present work. The main
dam is a concrete gravity structure,

approximately 220 feet high and 1,250

feet long, with earth dikes on each side

extending the overall length to about

1 miles. About 650,000 cubic yards of

concrete will be placed in the dam and

3,500,000 cubic yards of fill material in

the dikes. The reservoir will have a

capacity of 600,000 acre-feet.

An allotment of $30,000 from the

Public Works Administration is now
available to the Bureau of Reclamation

for an investigation of irrigation pos-

sibilities from the Conchas Reservoir.

.1. A. Keimig is in charge of the field

office at Tucumcari, X. Mex.
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Lake Mead Does Not Alter Weather

HAS LAKE MEAD, more than 100

miles long and the largest man-

made body of water in the world, exerted

any influence on the weather and climate

of America's driest desert, in the heart

of which it was created by construction of

Boulder Dam in the Colorado River?

This question, about which there has

been much speculation, now can be

answered, "Emphatically, no."

"Lake Mead was not expected to influ-

ence the weather of the Southwest", John

C. Page, Acting Commissioner of the

Bureau of Reclamation, said recently.

"It has not done so and it will not."

An investigation was begun last sum-

mer when unauthoritative statements

were circulated that perceptible changes

in the climate and weather were resulting

as Lake Mead grew behind Boulder Dam.
The Bureau of Reclamation had calcu-

lated in advance the rate of evaporation

from Lake Mead which could be expected.

These calculations indicated that insuffi-

cient moisture would be lost to cause a

noticeable alteration in weather condi-

tions. A series of tests are now underway
to check precisely the amount of evapora-

tion actually occurring, and while the

records obtained are too short to be con-

clusive, they indicate the calculations

made in advance will lie found to be

closely accurate.

Nut wishing to await the conclusion of

these tests, information was sought by
the Bureau of Reclamation from resi-

dents near Boulder Dam, from airplane

pilots who fly over Lake Mead each day,

and from meteorologists of the United
Stale- Weather Bureau at Phoenix, Ariz.,

Reno, New, and Salt Lake City, Utah,
who are in charge of the weather rec-

ords of the vast area surrounding Lake
Mead.

.1. Cecil Alter, meteorologist for the

Weather Bureau at Salt Lake City,

summed up the evidence obtained with
this observation:

"By comparison, the water in a pitcher

on a speaker's stand is about as effective

in air-conditioning an auditorium as Lake
Mead is in modifying the climate."

Seventeen pilots and copilots of a
great western air line which sends planes
daily across Lake Mead were questioned,

fifteen reported they had noticed no
change in atmospheric conditions. Two
said that they believed the time which
has elapsed since Lake Mead began to

form in February 1935 was too short to

make any change evident.

Residents near Boulder Dam and in

- close by the lake said they had
noticed no difference in the climate.

George V. Sager, associate meteorol-

ogist of the Weather Bureau at Reno,

said, "The creation of Lake Mead has

had no appreciable effect on the climate

of southern Nevada."
Summer rains over southern Nevada

are generally thundershowers. Masses

of moist air from the Gulf of Mexico move
inland over Mexico and thence into

Arizona and New Mexico during the

summer, commonly resulting in intense

local storms of cloudburst proportions.

"The rains in the southern and eastern

portions of Nevada this year in August

were of this type", Mr. Sager said.

"When the area of Lake Mead is com-

pared with the thousands of square miles

over which such showers are distributed,

and when the fact that the vapor of

evaporation from the lake surface is

being constantly carried away and
mingled with dry air over a vast area is

taken into account, it is at once apparent

that no important effect on local rainfall

is likely to be found."

Walter B. Hare, meteorologist of the

Weather Bureau at Phoenix, said it was
possible that humidity within a radius of

a few miles of the lake might be raised

sufficiently to be noticeable in records

kept over a long period of time but that

the effect of Lake Mead on the climate

otherwise would be negligible.

"Circulation of the atmosphere is

such", Mr. Hare said, "that much of the

moist air rising from the lake will be

carried entirely out of the State of

Arizona. Moreover, regardless of the

direction of its movement, it will become
so diffused and scattered over such a

wide area that its influence will be reduced

to a minimum."
In the opinion of Mr. Alter, stationed

at Salt Lake City, Lake Mead does not

exert any appreciable influence on the

climate, even of its immediate surround-

ings. He quoted the weather records of

Utah which showed deficient precipita-

tion during several months since Lake
Mead has grown to be the largest artifi-

cial lake in the world. During other

months of this period precipitation has
been greater than the normal.

"These same variations could un-

doubtedly have been expected", Mr. Alter

said, "had there been no Boulder Dam,
as they are considered to be entirely

within the control of the usual precipita-

tion-producing influences."

In 1905 and 1906 the Colorado River
broke its banks and overflowed into the

Imperial Valley of southern California,

forming Salton Sea in what previously
had been a desert basin. Before the

New Ideas in Irrigation

Agriculture

The irrigation farmer today, faced with

changing economic conditions and keen

competition, knows that he must be

alert to every practical plan that will

give better results in the use of land and
water, cut down the labor and expense

of producing crops, and increase crop

yields.

To meet the growing need of project

farmers for ideas and plans in irrigation

agriculture and to solve problems con-

nected with soil disability, use of land,

the Operation and Maintenance Division

of the Bureau of Reclamation has pre-

pared a set of colored lantern slides

entitled "New Ideas in Irrigation Agri-

culture."

Any group interested may obtain this

valuable set of slides for a showing in

their community by contacting their field

supervisor or writing J. C. Page, Acting

Commissioner, Bureau of Reclamation,

Washington, D. C.

CARLOAD shipments of the principal

products grown on the Yakima
project for the season to December 1,

totaled 14,493 as compared with 10,617

for the same period in 1935. Apples,

pears, and potatoes topped the list in the

number of carload shipments— 4,303,

3,737, and 2,126 respectively.

river was returned to its channel, Salton

Sea had covered 440 square miles. Mr.

Sager points out that it has been con-

clusively shown that the creation of

Salton Sea had no effect on the rainfall of

its surrounding area and none on the

temperature and humidity of areas more
than a quarter of a mile from its shores.

Yet the surface area of Salton Sea was

more than twoce that of Lake Mead.
Construction of Boulder Dam and

creation of Lake Mead have exerted and
will continue to exert a great influence on

the Southwest, according to Acting Com-
missioner Page, who further stated:

"The character of the Colorado River

below Boulder Dam has been changed

entirely from an erratic stream to a

perennial stream on which irrigators can

rely confidently. The contributions made
by Lake Mead through control of floods

and through increasing the flow of the

river during summer droughts have

added to the security of tens of thousands.

No magical influence on the climate of

the Southwest has been claimed for this

project and none is necessary to its

complete justification."
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The Sacred Buffalo Stone

By Seth H. Dibble, Assistant Clerk, Milk River Project

SACRED BUFFALO STONE FOUND ON TOT OF A HIM. EAST OF NELSON RESERVOIR AND PLACED IN MALTA CITY PARK.

FROM Uic time the first ripple of Euro-

pean civilization touched the shores

of America, the Indian has been unable to

tell the white man who the people were

that made the flint arrowheads. Neither

from memory nor by folk-tale can they

explain them. They and their ancestors

used bone. Nor is it possible by the same
means to fathom the mystery of the

sacred buffalo stone, where, from its ele-

vated position above the Milk River proj-

ect headworks of the Saco-Hinsdale sec-

tion, it has watched history in the making,

from the receding of the glaciers down to

the time when man-made fulcrums lifted

it from its age-long bedground and it

was removed to Malta. Science explains

why it was there. Science explains how
it came to be fashioned like a wounded
buffalo, in a recumbent position, with

neck stretched along the ground. But
no man knows what human hands in-

creased that likeness by crudely carving

horns, ribs, eyes, ears, nose, and mouth.
The jaws of a mighty glacier sheared it

from some red granite cliff far to the

north and left it on a mesa just east of the

Milk River project Nelson Reservoir

some 50,000 years ago. The crunching

and grinding of those same jaws, during

the process of transportation, formed its

buffalo semblance, but just when the

carving was done is beyond human ken.

Ruts made by the trailing travois,

pinto-pony drawn and still plainly dis-

cernible, lead to it from the north and
vanish in the south, as they skirt the bad-
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land coulees and waterholes and climb

the adobe hogbacks on their snakelike

way. Coming from the north, this trail

crosses the Milk River project at a ford

known as Cree Crossing, a point where

the Nelson Reservoir spills its accumu-

lated waters back into the river to be

diverted farther down for the Glasgow

division.

One can picture the air filled with alka-

line dust and pungent with sage, as the

trekking band pours down from the mesa

heights onto the cottonwood-fringed flats

of the Milk. Noiselessly they come.

Perhaps the whinny of some piebald marc
for her foal, or the tinkle of clamshell

wampum; perhaps the warning buzz of a

distrubed rattler, or the bark of a dog as

a rabbit breaks cover, but the feather-

bedecked ponies trail quietly, fetlock deep

in the spongy soil, and the loaded travois

dig the ruts a little deeper as they silently

drag along.

Were these ruts made by Indians come
to worship? Was this stone some sacri-

ficial altar whereon offerings were made
to the gods before the buffalo hunt? Or
was it? No one knows.

Gravel crunches and stones rattle as the

band arrives at the river. Squaws pitch

the tepees and prepare the evening meal,

while the hunters replenish their supply of

kinnikinic from the inner willow bark;

children skip stones across the water,

while maidens, with keel and cobalt,

indulge in the age-old art of makeup.

INDIAN CEKEMONK

As the great-orange, hunting moon
glides silently from the distant prairie

rim, the Indians climb the heights to the

sacred stone. Buffalo-chip fires arc built.

Medicine-men begin their incantations, as

they toss their wampum offerings into the

cup-like indenture on the sacred hump.

To the turn tum-tum, turn tum-tum of the

resonant deer-skin drum, the braves join

hands, and keeping step with its weird

cadence, circle the stone to the left, while

(Continued on p. 16)

'CREE CROSSING", A FORD OF THE MILK DERIVING ITS NAME FROM ITS USE BY CREE INDIANS ON THEIR ANNUAL
BUFFALO HUNTS INTO THE COUNTRY NOW COMPRISING SOUTHEASTERN MONTANA AND NORTHEASTERN WYOMING.
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A Reclamation Engineer s Vacation
'

By IF. I. Swanton, Bureau of Reclamation, Washington, D. C.

FOR a long time we (my two daughters,

son, and self) had desired to visit

Yellowstone and other national parks,

to see the progress on Grand Coulee and

Boulder Dams, to see some of the results

of western irrigation, and to swim in the

Pacific Ocean.

Opportunity came this summer during

a visit to the West. Starting from

Denver, we made a 5,000-mile trip

covering 10 of the 1 1 far Western States,

visiting 4 national parks, 5 dams under

construction, 2 completed irrigation proj-

ects, and had our swim in the Pacific

Ocean, all in less than 3 weeks.

On July 2 we started north from

Denver on Route 287. At Fort Collins

a brief stop was made at the hydraulic

laboratory where so many valuable

experiments for the Reclamation Bureau

are in progress. Continuing north and
west wc turned at Parco, Wyo., over a

rough gravel construction road along

the North Platte River and visited the

construction work on the Seniinoe and
Alcova dams. We passed through Lander,

full of cowboys and Indians, and spent

the first night at Riverton, Wyo., 486

miles from Denver, and in the evening

called on Superintendent Comstock and
his family.

YELLOWSTONE PARK

The next day, up bright and early

again, wc crossed the Wind River Dam
and stopped to watch the construction

work on Bull Lake Dam, 3 miles

from the main highway. On the Divide

between the Wind and Snake River

Valleys we obtained a fine view of the

Teton Range and visited Jackson Lake
Dam with its fish ladder and log way.
During the drive through the Yellowstone

Park to Canyon Lodge, from the south
entrance, we stopped to see the hot
springs and mud volcanoes. After se-

curing cabins, wc went sightseeing and
were waylaid by the black bear bandits,

but after partially satisfying their ap-

petites, escaped in time to see the grizzlies

fed, from a safe vantage point, on "com-
bination salad" from the hotel tables. In

the evening the hostess at the hotel led

the singing by the hundreds present, and
dancing followed after an entertainment
by a group of college students

In the early morning of the Fourth
of July, wood fires in the cabins were
appreciated, and after breakfast and a
drive of 44 miles to Old Faithful Geyser

1 A western auto (rip of 5,000 miles to the west coast

from Denver, Colo,

we were again waylaid by one of the

bandit bears with two cubs. We were

fortunate in arriving at Old Faithful

just before one of the hourly eruptions

and soon were on our way out of the west

entrance and on through the beautiful

Madison River Valley. We reached

Missoula, Mont , 372 miles distant, in

time to secure the last cabin, a converted

streetcar with a shower on one platform,

a kitchen on the other, and comfortable

sleeping quarters inside.

ON TO GRAND COULEE

The next day we continued our drive

through beautiful country over the

Continental Divide at an elevation of

4,738 feet into the Panhandle of Idaho,

along the Clark Fork, and by the shores

of the Coeur D'Alcne Lake. Arriving at

Spokane on Sunday at noon we reached

Grand Coulee dam site in good time, ana
later viewed the immense operations in

progress from U. S. Vista Point. The
mighty Columbia, with an average of 10

times the flow of the Colorado, was still

in flood, and plans were already being

formulated for the diversion of the river

in November. We stopped at the Mason
City Hotel and that evening dined at the

company mess, together with thousands
"f workmen. Wc had plenty to eat and
it was all fine and well served. In the

evening wc attended the one movie
theater and saw a typical western

thriller with lots of riding and shooting.

Monday morning we visited the admin-

istration building and from there Mr.

Markhus took us over the project.

We saw at close range the continuous

concreting operations with the batch

mixers, the proportions being accurately

regulated by the pressing of electric

buttons. More than 6,000 cubic yards of

concrete were being placed each day and
the contract was months ahead of

schedule. At noon we left for Yakima,
passing through the Grand Coulee with

high palisades on each side, and stopped

at Dry Falls, a unique geological wonder
in the former bed of the Columbia. Then
we drove over a part of the arid and dusty

deserted Columbia Basin project lands,

which are awaiting the magic of water

to transform them into prosperous and
happy homes.

SEEING YAKIMA

Crossing the Columbia at Vantage
Bridge we soon were in Ellensburg with

its green farms and evidences of substan-

tial prosperity, and reached Yakima, 180

miles from Grand Coulee Dam, before

closing time. Supt J. S. Moore was
busy mailing out his comprehensive and
informative monthly report to Washing-
ton, but kindly invited us to drive over

the irrigated lands in the vicinity, which
invitation we accepted with pleasure.

The trip with Mr. Moore was interesting

and instructive. From a high hill we
could view the rich apple, pear, and cherry

orchards for which the Yakima Valley is

famous. Our tour ended at his hospitable

home, where Mrs. Moore served us some of

the delicious large black Yakima cherries.

Tuesday morning we stopped for a brief

call on Construction Engineer C. E.

Crownover, in charge of the Roza divi-

sion, and then pushed on through Union
Gap along the Yakima River to the

Sunnyside Dam. We again crossed the

Columbia, this time by the Mayhill

ferry, and after a short ride on the beauti-

ful Columbia River Highway as far as

The Dalles, wc turned southerly through

Deschutes River Valley. At one time

we could see four snow-capped peaks of

the Cascade Mountains—Adams, Hood,
Jefferson, and Rainier. At one place our

passage was interrupted by an immense
flock of sheep. We were glad to reach

Crater Lake Hotel and a big fire after

passing through remains of snowdrifts

more than 10 feet high. The deep azure

blue lake was admired by all of us and the

park ranger's lecture in the evening on the

strange geologic structure was very inter-

esting.

With our auto heater on in the early

hours of the next day, we headed for

California and the Redwood Highway.

At the State line we successfully passed

the scrutiny of the fruit inspectors, and
caught our first view of the fog-bound

Pacific at Crescent City. We followed

the winding road, at times through the

groves of giant redwoods, and camped in

one of the groves for the night on the

banks of Eel River.

SAN FRANCISCO TO LOS ANGELES

On Thursday we visited the Luther

Burbank house and gardens at Santa Rosa
where we purchased some delicious Bur-

bank plums and also seeds for our garden.

At noon we caught our first view of the

beautiful San Francisco Bay, and as we
crossed on the ferryboat we obtained

glimpses of the famous Golden Gate sus-

pension bridge with its towers lost in the

low-hanging clouds. Far to the left

stretched the long East Bay bridges well

along toward completion. After a few
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calls in 'Frisco and a visit to Golden Gate

Park and the Japanese Tea Garden, we
arrived at Palo Alto for the night, where

we called on friends and drove around the

Leland Stanford University campus and
by the residences of former President

Hoover and former Secretary of the

Interior Wilbur.

On Friday we detoured from the main
highway to Los Angeles to call on the

late Lincoln Steffens at Carmel-by-the-

Sea, then still keenly interested in world

affairs. Proceeding southward, with occa

sional glimpses of the Pacific, we stopped

for the night at a tourist cabin camp
in a large walnut grove near beautiful

Santa Barbara. We passed along many
of the beaches, for which southern Cali-

fornia is famous, and noted with interest

the oil derricks far out in the Pacific

Ocean.

Saturday morning we were within 100

miles of Los Angeles along the ocean

beaches, and the last 15 miles from Santa

Monica were over the famous Wilshire

Boulevard, reputed to be the most con-

gested thoroughfare in the world. After

lunch we drove out to the famous Holly-

wood Bowl, and climbed the hill to the

Japanese Tea Gardens overlooking the

city. I believe in all our trip the one

thing that appealed to me with the most

force was the immensity of the city of Los

Angeles, the largest city west of Chicago,

and to realize that in 1923 it was the sec-

ond seaport in the United States in for-

eign and coastwise tonnage. We had a

pleasant visit at Beverly Hills with Mr.

Bissell, formerly of the Washington office

of the Bureau. The next day we followed

the immense crowds to the beaches and

enjoyed a swim in the warm waters of

the Pacific Ocean at Redondo Beach near

Palo Verde.

IMPRESSIVE BOULDER DAM

Monday noon we left the cooling breezes

of the Pacific and drove over the HOT
Mohave Desert to Boulder Dam, 340

miles distant. Our route lay over Cajon
Pass through Victorville and Barstow
along the double tower electric power
transmission lines, completed and await-

ing the current from Boulder Dam power
plant.

The next morning we visited the Rec-

lamation offices, and Construction En-
gineer Lowry furnished us with passes to

the power plant. On arrival at the dam
we parked on the 45-foot roadway and

descended 528 feet by an elevator with

20 other tourists to the power plant,

where we were shown through the im-

mense structure with its large force of

men assembling the turbines and 115,000-

horsepower generators. Water was pour-

ing through outlet gates on the Nevada
side to meet downstream irrigation re-

quirements. The reservoir was nearly

one-third full, with more than 9,000,000

acre-feet of water as an insurance against

future crop demands. By 10 o'clock we
were on the Kingman Highway in Ari-

zona, and at noon on the Santa Fe Trail

for Grand Canyon National Park. We
arrived in time to view the weird and
fascinating canyon before sunset, and in

the evening Indian songs and dances were
enjoyed by the large number of tourists

present from all parts of the country.

The entire next day was occupied in

viewing the canyon, including a lecture by
one of the Kolb Brothers who had braved
the terrors of the Colorado River rapids.

to the cliff dwellings in the Mesa Verde
Park with its beautiful views from the

top of the mesa well repaid us for the

trip. It was about 120 miles from
Durango to Montrose over the "Million

Dollar Highway" through the Rockies
and the most beautiful scenery of the

entire trip was thoroughly enjoyed. The
trip took 5 hours around hairpin turns

and through the famous mining towns of

Silverton and Ouray. Montrose was
reached in time to listen to a line eon

cert by the high school band on the

court-house steps. If one desires to go
into the heart of the rugged Rockies,

take this ride and you will be well re-

paid with the continuous panorama
of unsurpassed grandeur.

MONTROSE AND DELTA CANAL, UNCOMPAHGRE PROJECT, COLORADO.

In the afternoon we joined the auto

caravan, which wound its way along the

rim of the canyon as far as Point Moran.

THROUGH NEW MEXICO

On Thursday, July 16, an early start

was made for New Mexico. At Flagstaff

we made a slight detour to see the re-

mains of the cliff dwellings at Walnut
Canyon. At Holbrook another detour

was made to see the famous petrified

forest, and before reaching the reserva-

tion fine specimens of petrified wood were

secured. At Gallup, N. Mex., our route

led north through the Navajo Indian

Reservation. An Indian thumbed us for

a ride on the running board, the only

place available, and three raps on the

roof indicated when he wanted to get off.

Farther along, we met a family whose

spare tire had failed, and they were

assisted to the nearest town for repairs.

Friday morning an early start was made
from Farmington, N. Mex., and a visit

Before starting for Denver on the last

day of the tour the Black Canyon of the

Gunnison Monument was visited with its

2,000-foot deep canyon and echo. Mon-
arch Pass on route 50, with an elevation

exceeding 11,000 feet, was successfully

passed in a heavy rainstorm and slushy

snow, arriving in Salida in time for a late

dinner. In spite of the rain and flooded

roads, we arrived at Denver that evening,

tired, but feeling well repaid for our sight-

seeing trip of 5,000 miles through the

Reclamation States in less than 3 weeks.

The educational and recreational value

of such a trip is incalculable, especially

to young people.

In closing, it may be of interest to

others planning a similar trip to know
that for our party of four the cost of oil

and gas for the car averaged exactly

1.4 cents per mile; cabin and hotel ac-

commodations averaged $1.10 each per

day; and food almost exactly the same
amount.
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Freezing Arch Across Toe of East Forebay Slide> Grand Coulee Dan/

By Grant Gordon, Associate Engineer, Bureau of Reclamation, Columbia Basin Project

I
~MlE Grand Coulee Dam rests on a

foundation of solid massive granite

of exceptionally fine quality. The over

burden directly above this bedrock is a

glacial silt consisting of ultra fine rock

flour ground up by the ice sheets as they

advanced across the country rock. This

silt is extremely fine and contains 20 to 25

percent of colloidal material. Shear tests

on the silt, made on material in place,

have yielded a value of approximately

400 pounds per square foot. The behav-

ior of the material before being disturbed

is entirely unlike that after disturbance,

especially if moisture is added. Undis-

turbed, and in its original horizontal

bedding, it will stand indefinitely in a

vertical face of moderate height, but once

disturbed, it is unstable on any slope

steeper than 4 to 1 even when compara-
tively dry. This fact has been demon-
strated repeatedly in the progress of exca-

vation operations at the dam. It makes
no difference whether the disturbing cause

is excavation operations or simply under-

cutting by the river. The slope of the

spoilbank in Rattlesnake Canyon and the

various slides in the excavation areas are

typical examples of the tendency of steep

slopes to flatten to a 4 to 1 slope. When
moistened and disturbed the material

takes on the consistency of axle grease.

When dry and pulverized it forms an
impalpably fine dust.

This material filled the canyon of the

Columbia River at the Grand Coulee dam
site to a depth of approximately 500 feet.

The river has since cut its channel back
through the silt to within 40 or 50 feet of

bedrock. During the cutting operation

the liver lias swung from side to side in

its channel, undercutting the silt slopes

formed on both sides of the river, and re-

moving the support formerly provided by
the material in the channel section. Con-
sequently the slopes on both sides of the
river are the scenes of both ancient and
recent slides. The entire mass of over-

burden above bedrock has been disturbed
from the original bedding to a greater or
lesser degree, and consequently has a low
and variable degree of stability. The
older slides have reached a condition of

equilibrium which is stable under ordinary

conditions, but the removal of the enor-

mous quantities of overburden required

for the construct ion of the dam, has upset

the conditions of equilibrium so severely,

and removed so much support from the

toe of the ancient slides that further

slides into the excavation were the inev-

itable result. A number of such slides

have occurred, including one at the west

power-house site, another at the west

tailrace slope, one at the east pier of the

highway bridge, one on the east forebay

slope, and several minor slides at various

points bordering the excavation areas.

Treatment of the various slides has

varied with the particular conditions ob-

taining in each case. Drainage by tunnels

and wells wherever feasible has been used

to remove underground water to prevent

saturation and consequent lubrication.

Surcharge has been removed in some
cases, and additional weight added to the

toe in others, in order to reduce the tend-

ency toward sliding. A particular com-
bination of conditions led to the adoption

of a unique method in treating the east

forebay slide and to this slide our atten-

tion is directed.

CONDITIONS AT EAST AREA

Near the center of the east excavation

area the bedrock is transcepted by a long

narrow gulch, 120 feet deeper than the

average elevation of the bedrock surface,

which is 880, and 175 feet lower than low-

water surface, which is 935. The gulch

runs parallel to the river and crosses the

axis of the dam at nearly right angles. The
walls of the gulch are nearly vertical, and at

a point 60 feet upstream from the axis of the

dam are only 100 feet apart. This gulch

has introduced a number of complications

in the excavation program. The removal
of the overburden with which it was filled

was at best a slow and expensive opera-

tion because of the inaccessibility of the

floor of the gulch. The filling was re-

moved by dragline and power shovels.

To reach the bottom a steep ramp was
required to be built, and the muck
hauled laboriously up the ramp in trucks

towed by caterpillar tractors.

The shape, size, and depth of the gulch

were accurately predicted from diamond
drill borings. From the information fur-

nished by these borings excavation slopes

were laid out at \}i to 1 from the bottom
of the gulch at the beginning of excava-

tion operations. As the excavation

ncared the bottom of the gulch, a large

portion of the forebay slope gave way at

the top of the slope and started for the

bottom of the gulch. In order to in-

crease stability, the slopes were flattened

to a 2 to 1. They were only stable

temporarily, and in the early spring of

1936 the entire forebay slope was again

involved in a major movement. The
slide converged upon a point just up-

stream from the axis of the dam opposite

the south end of the deep gulch and
poured through the narrows formed by
its vertical walls like a flood of molten

lava. The movement was so rapid that

a 5 cubic yard shovel working at the toe

in the bottom of the gulch could make no
headway and was forced to retreat or be

buried. A continuous seepage was one of

the major contributing factors of this

slide. During the last and most violent

part of the movement a spring of water

broke from the surface of the sliding mass
at about elevation 880, or about the aver-

age elevation of bedrock, and flowed

about 100 gallons per minute for several

hours. This water had collected over a

long period of time from a general seepage

on the forebay slope. Due to its dis-

persed nature no method presented itself

whereby this water might be collected by
a tunnel or shaft.

During the short interval during which

the bottom of the gulch was exposed, the

contractor at his own expense, con-

structed a small concrete arch dam across

the gulch south or upstream of the axis

of the dam. The top of this arch was at

elevation 800. On the concrete arch was
begun the construction of a rock-filled

timber crib. This crib was to form the

toe of a rock fill across the toe of the slide

area. At this period the slide was tem-
porarily dormant, but as the crib reached

elevation 815 the slide suddenly became
active and immediately overtopped it,
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filling the gulch and forcing the shovel to

retreat as mentioned above. As this last

movement precluded any concreting

operations before high water of 1936, all

excavation operations were abandoned
until after high water and the entire east

excavation was flooded.

During high water the forebay slopes

above water surface were excavated to

slopes varying from 2}i to 1, to 3.15 to 1

opposite the south end of the gulch, to

remove additional surcharge from the

slide. As soon as unwatering operations

were begun after high water, a break

appeared at the top of the slope and the

old slide started to move toward the

gulch. The pool was lowered from eleva-

tion 9G5, the top of the east cofferdam, to

elevation 850. The slide followed it

down. A t this point the pumping opera-

tion was reduced to that required to hold

the water surface stationary. At the

time operations were started on the

freezing, the slide was moving into the

pool at a velocity of about 2 feet an hour.

FREEZING NECESSARY

The slide now presented a real problem.

To further flatten the forebay slopes until

they were stable was an enormously ex-

pensive job . To attempt excavation at

the bottom of the gulch without some
stabilization was to invite disaster.

Drainage could not be solely relied

upon, and no method economically

feasible offered any hope of success. The
expedient of freezing an arch across the

slide area between the steep rock walls

of the gulch was decided upon. The top

of the arch was taken as elevation 855,

and in order to promote freezing by
maintaining a saturated condition, and
aiding stability by its weight against the

front of the arch, the pool level was main-

tained at elevation 850 until the opera-

tion was completed. The operations

were timed so that freezing could begin

as soon as the surcharge back of the arch

was removed, and be completed before

the contractor was ready to renew ex-

cavation operations in the floor of the

gulch, after high water.

The arch was intended as a temporary
measure only. It was designed to restrain

the sliding material for such time as was

required to remove the desired excava-

tion and concrete sufficient height of dam
to be out of danger from further slides.

The cost of the arch as roughly estimated

would be covered by the saving in exca-

vation which it afforded, beside the saving

in time and money which it afforded the

contractor.

Once the course of action was decided

upon much had to be done. No criteria

existed from former frozen arches. The
only information available about similar

operations was meager and offered little NEAR ANli DISTANT VIEWS or FROZEN ARCH.
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that could be used. The freezing method

invented by F. H. Poetsch, of Prussia,

used in sinking deep shafts, was the

nearest approach to anything similar,

and available information on operation

and costs offered little basis for compari-

son. Accordingly, design and cost data

for the entire setup were required to be

worked up from scratch. Initial assump-

tions were made from known refrigeration

data, the time available for completion

of the arch ascertained, tentative designs

sketched out and the Pacific Northwest

scoured for available refrigerating equip-

ment which might be rented, or pur-

chased. Finally, two used ammonia
compressors were located which had a

combined capacity of 80 tons of ice per

day, and were immediately available.

Using this capacity for one known factor,

and the length of time available, for

another, the refrigerating plant was

designed, the arch laid out, and the

number and type of freezing points

determined.

Pipe and fittings, equipment, and sup-

plies to be purchased were placed on order

and the work of assembly begun. An idea

of the progress made is shown by the

following dates:

August 6, foundations for compressors

poured; August 14, started driving freez-

ing points; August 25, started freezing on

first half of arch; September 3, started

freezing on balance of arch; and Sep-

tember 18, started pumping out east

excavation.

DESIGN OF ARCH

The sliding material completely filled

the gulch between its vertical rock walls

to elevation 855, at a point above the

concrete arch and rock-filled timber crib

resting on it. The top of the timber

crib was at a elevation 815. An arch

was projected which would derive its

foundational support from the timber
crib and spring against the rock walls

of the gulch. A radius of 105 feet was
chosen in order to most satisfactorily

fit the timber crib and abutment walls.

A shorter radius would have decreased

the thickness required and consequently

the volume required to be frozen, but
the arch would have been unsupported
in the center section and a tendency

toward lifting was feared. Further-

more the arch of shorter radius was more
inclined to slip along the abutments.

Assuming a strength (if 200 pounds
per square inch for the frozen material,

the weight of the sliding material as 90
pounds per cubic foot, and 75 percent of

full liquid pressure against the arch, a
thickness of 10 feet was required at the

base, as computed by the cylindrical

formula. To provide a suitable safety I

factor the final arch thickness was

chosen as 20 feet.

Assuming that 3 weeks were available

for freezing operations, a spacing of 30

inches between freezing points was used.

To arrive at this figure it was assumed

that with 10° brine 6 inches of material

would be frozen in 2 days, 12 inches in 8

days, and 15 inches in 20 days. The
figures were based on the rate of freezing

of ice and checked by considering the

insulating effect of ice around the points.

The figures were assumed to be conserva-

tive because the specific heat of the ma-
terial to be frozen was only 0.45 above the

freezing point and only 0.31 below. The
material in the arch had an average water

content of 32 percent by dry weight.

Actually the material behaved somewhat
differently than anticipated because of

its exceptionally high rate of heat con-

ductivity. This resulted in the whole

mass lowering its temperature at a sur-

prisingly uniform rate, a distinct advan-

tage in the freezing of the arch.

PLANT DESIGN

An ammonia-brine refrigerating system

was selected as most satisfactor}^. The
entire plant was so arranged as to insure

as little complete shutdown as possible.

The plant was located on the west side

of the gulch on the solid rock about 50

feet directly above the west end of the

frozen arch. With the exception of the

cooling water pump, which was located

at the river bank, the entire plant was
housed in a galvanized sheet iron building

16 feet wide and 26 feet long. The plant

consisted of three separate systems: (1) The
brine system which cooled the material

to be frozen; (2) the ammonia system

which cooled the brine; and (3) the cooling

water system which cooled the ammonia.
The brine was cooled by the expansion

of liquid ammonia in two brine coolers,

each of the shell and tube type, 22 inches

in diameter, 22 feet long, equipped with

56 pipes \
x
/\ inches in diameter and having

an effective cooling area of 486 square feet.

The liquid ammonia under pressure was
admitted from the condensers to each of

the coolers through an expansion valve.

Either cooler could be operated inde-

pendently by a simple adjustment of the

control valves. The brine was mixed in an

insulated wooden surge tank 3 by 9 by
3 feet, having a capacity of 600 gallons

and open to the atmosphere. Rock salt

was added by hand directly to the brine

in this tank and stirred by the agitation

of the return flow. The brine was pumped
by a lYi horsepower centrifugal pump
through the coolers down to the freezing

points and back to the open surge tank.

The brine went from the coolers down the

side of the gulch through a 3-inch riser

to the top of the arch, where it was divided

through two 3-inch supply headers.

The vertical freezing points were con-

nected 16 in series between parallel 3-inch

supply and return headers. The return

headers connected with the surge tank by

means of a 3-inch riser.

Each freezing point consisted of a 3-

inch standard black pipe capped on the

lower end with a standard cap and
fitted at the top with a 3- by V/i- by 3-

inch standard T which admitted a Vr

inch standard black pipe. This pipe was
open on the bottom and extended to

within 6 inches of the bottom of the

3-inch pipe. The upper end of the

l)4-inch pipe was fitted with a 2-inch

nipple welded to it and threaded into

a 2- by 3-inch reducing bushing in the

T. The brine was forced down the

1^-inch pipe and returned through the

annular space between the 1%- and 3-

inch pipes and emerged through the T.

The outlet end of one point was con-

nected to the inlet end of the next in

series by means of a 2-inch, 3-ply rubber

hose, fastened by two metal clamps on

either end. The points were 43 feet

long on the average and extended from

ground surface to the rock-filled timber

crib. Sixteen points were connected in

a group in series between headers and

the flow regulated through series by
means of valves on both headers. The
points were spaced 30 inches center to

center both ways. The arch was formed

by 8 parallel rows of points plus about

25 extra points on each abutment haunch,

to increase the bonded area and lessen

tendency toward sliding. A total of 377

points was installed and in service.

The ammonia gas from the brine

coolers was compressed by two ammonia
compressors. One was a Baker 9%- by
9/4-inch vertical compressor driven by a

60-horsepower General Electric motor.

The other was a Frick 9- by 9-inch verti-

cal, driven by a 50-horsepower Allis-

Chalmers motor. The compressed gas

was condensed to a liquid in two shell

and tube type condensers each 20 inches

in diameter, 20 feet long, containing 48

tubes 1% inches in diameter, and having

an effective cooling area of 417 square

feet. The compressors, condensers, and

brine coolers were connected in parallel

in such a manner that by means of

valves any item could be removed from

service without interfering with the oper-

ation of the others.

The condensers were cooled by water

pumped from the Columbia River through

a 6-inch main by a 50-horsepower, 4-

stage, 500-gallons-per-minute centrifugal

pump.
The plant was assembled, installed, and

operated, under an extra work order to
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the Mason-Walsh-Atkinson-Kier Co., con-

tractors for the foundation of Grand
Coulee Dam. The compressors, con-

densers, coolers, and their appurtenant

piping, wiring, etc., were installed in ac-

cordance with standard methods and no

special description is necessary. The
freezing points were installed in the

following manner:

(1) The 3-inch pipes forming the outer

wall of each freezing point were driven to

place by two rigs. One was a caterpillar-

mounted, walking-beam type churn-

drilling outfit, and the other was a gaso-

line-powered, diamond-drill rig mounted

on a derrick barge. The barge floated on

the pool in the excavation, which stood at

elevation 850 during the entire operation.

The 3-inch pipe was furnished in stock

lengths of 21 feet plus, and most of the

points required 2 lengths. The first joint

was driven by a 300 pound drop-hammer
striking against a heavy drive coupling,

the second joint was coupled on and the

point driven until it came up on the tim-

ber crib below. Each rig averaged about

one point completed per hour. The
barge rig drove the points at the edge of

the pool and as far inland as it could

reach, while the well rig drove the re-

mainder. It was found that the blunt

end formed by the standard pipe cap

allowed the points to be driven more

nearly plumb than a sharp point, be-

cause of the tendency of the latter to de-

flect when gravel or other hard object

was struck.

(2) Next, the T's and reducing fittings

were installed by a pipe-fitter crew follow-

ing closely behind the driving. In cases

where driving was difficult, it was neces-

sary to rethread some of the pipes. All

the points were tested under 100 pounds

of air pressure before hooking up.

(3) The l)4-inch pipes were installed

and the 2-inch nipple in the T welded to

the 1^-inch pipe while it was held 6

inches above the bottom of the 3-inch

pipe.

*(4) The groups of 16 points were con-

nected in series and to the supply and
return headers by means of 3-ply hose.

As each group was completed it was filled

with brine and placed in service.

(5) After thorough testing, the arch

and exposed mains were insulated by
means of a 2-foot layer of sawdust.

OPERATION

At the beginning of freezing operations

both machines were operated at full capac-

ity. After 6 weeks' operation either ma-
chine maintained the low temperature of

the arch handily. Under full opera-

tion the temperature difference main-

tained between incoming and outgoing

brine was 8° F. As the arch tempera-

tures dropped, this difference remained

constant until an arch temperature of

30° F. was reached, or until most of the

latent heat of fusion was removed and
the moisture was frozen. Below this tem-

perature the difference became less as the

refrigeration requirement lessened. The
8° difference corresponded to a net effec-

tive refrigerating capacity of 70 tons of

ice per day.

The brine circulation velocity was con-

trolled by valves to balance the refrigera-

tion between the 24 groups of points, and
was maintained at about 1 foot per sec-

ond through the freezing points. The
total circulation required was 170 gallons

per minute. Because of the temporary
nature of the set-up, ordinary rock salt

was chosen for the brine because of its

economy. The solution was maintained

at about 95 percent saturation, or a rela-

tive density of approximately 1.2. The
brine had a freezing point of about — 4° F.

when still, but was kept in constant mo-
tion. Approximately 20 tons of salt

wore required to charge the system. It

was delivered to the job in 120-pound

bags.

Under full load the compressors were

operated with a back pressure of 125

pounds per square inch and a -suction

pressure of 20 pounds per square inch.

As the required capacity dropped off,

the suction pressure was held at 10

pounds per square inch and the back

pressure dropped to 105 pounds per

square inch. A total of 2,200 pounds

of ammonia was required to operate the

system efficiently, very little being lost

by leakage. The ammonia was ad-

mitted to the system through a valve

just ahead of the expansion valve.

The condensing water from the river

cooled the compressed ammonia to the

condensation point with a 6° F. tempera-

ture rise. The temperature of the river

water varied from 53° to 60° F. Since

ample quantities of water were easily

available there was no point in being

economical with it and the pump was

operated at normal capacity.

OBSERVATIONS

Daily observations were made on

temperatures in the frozen arch. Obser-

vations were also taken on 10 equally

spaced points on the arch, for movement

up or down stream. In addition, studies

were made on the behavior of frozen

materials similar to those in the arch.

Cylinders 6 by 12 inches of the material

were frozen and crushed in a compression

machine and the stress strain relations

carefully noted.

COMMENTS

At the time driving operations were

begun on installation of freezing points,

the material in the center of the arch was

moving downstream at a velocity of

2 feet per hour. During these operations,

however, the material reached a fairly

stable state of equilibrium, and for the

week prior to start of freezing no move-
ment was detected. However, as soon

as freezing began, the arch began to

develop load. It is believed, and analy-

sis bears out the conclusion, that the

major portion of the load and conse-

quently the movements in the arch were

due to expansion of freezing material.

Since all the material composing the

arch had been violently disturbed and
broken up during sliding, there was a

considerable volume of voids to be con-

solidated. The major movement was
downstream at a steadily decreasing

rate, but daily observations show an

oscillation up stream and down as the

material adjusted itself to its self-im-

posed load. No movement was observed

on the abutments. The observations

were taken on the ground surface, and
it is believed that the lower 30 feet of

the arch did not move to any great

extent.

The arch was designed to derive its

main support from the timber crib

beneath, and it was also assumed that

drainage of ground water from the slide

area would take place through the crib.

I low ever, it was believed necessary,

during the period before the earth in

front of the dam was removed, to sink a

drainage shaft 30 feet upstream of the

arch to elevation 800 to remove ground

water and thus prevent development of

liquid pressure against the frozen arch.

This well produced a flow of approxi-

mately 25 gallons per minute. As soon

as excavation in front of the dam was

completed as low as the crib, drainage

took place as anticipated, and the well

was no longer required.

No particular difficulties were experi-

enced in maintaining a balanced rate of

freezing in the various groups of points

by a simple manipulation of valves.

Thermometer wells made of J^-inch pipes

10 feet long were driven at frequent

intervals throughout the arch to give an

accurate check on the rate of freezing;

balancing was done simply by observing

the amount of frost on the exposed

hoses.

Some difficulty was experienced with

air trapped at the high points of the

hoses connecting adjacent freezing points,

until the expedient was adopted of making

a small hole in the top of each hose,

allowing the air to escape, and then

plugging the hole with a toothpick or

shingle nail.

Considerable difficulty was experienced

driving the second joint of pipe because

of the tendency of the driving coupling

to batter the threads on the pipe. It
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was found that a heavy hammer, 300

pounds in this wise, drove the pipe easier

and with less damage to the threads than

a lighter hammer. All the leaks in the

freezing points were at the couplings

joining the lengths of pipe. Great care

was necessary in joining the two lengths

to make them withstand driving.

A total of 10 points failed while in

.service. These points invariably broke

at the coupling. Thrusts developed by

expansion during freezing bent the pipes

out of line as much as a foot in some

cases before failure took place. This

expansion is due partly to the tendency

of the larger particles of water in the soil

to freeze first, and to draw to the resulting

crystal smaller particles from the ad-

jacent capillaries which individually do

not freeze at ordinary freezing tempera-

tures. When drawn to the existing ice

crystal, these small particles freeze and

increase in size. Continuation of this

process increases the size of the original

ice crystals as long as the fine capillary

water supply is replenished from the

ground water supply. The lenses of ice

formed by this process were visible in the

face of the arch when the earth in front

was removed. The upper portion of the

arch, being less confined, moved more

than the lower portion. This put a

shearing stress, and in the case of the

vertical component, a tensile stress on

the coupling. Points which failed were

removed from service and no difficulty

was experienced in maintaining low

temperatures without them because of

the high rate of heat conductivity of the

material. Blasting operations on the

rock excavation for the foundation of the

dam complicated matters somewhat.

Flying rocks cut off the hoses connecting

adjacent freezing points, and jars from

the blasts frequently broke points already

stressed to the limit. It was necessary

to be constantly on the alert to avoid

heavy losses of brine from leaks through

broken hoses and points. To minimize

these losses, a float switch was installed

in the brine surge tank so that a drop of

0.01 of a foot was sufficient to ring a bell

to warn the plant operator. The scheme

worked satisfactorily. Brine which

leaked out through broken points found

its way down the points and drained

away through the timber crib without

causing any particular damage.

Costs.—The cost of freezing the arch,

1 00 feet long, 20 feet thick, and 40 feet

high, containing about 3,000 cubic yards

was $30,000, or a unit cost of $10 per

cubic yard.

Against the cost of the frozen arch is

credited an actual saving of not less than

30,000 cubic, yards of excavation other-

wise required at $1 per cubic yard, the

contract price. In addition a saving of

several weeks of the contractor's time

in excavating and concreting the bottom
of the gulch, with its attendant speeding

up of all operations contingent upon it

and consequent saving of overhead and
contingent expense is to be credited.

And also to its credit is the stabilizing of

the entire forebay slope which converges

upon the south end of the gulch. The

amount of yardage which might be in-

volved is impossible to estimate, but to

anyone who has observed the movements

of that slide over its period of activity,

the 30,000 cubic yards actually credited

seems but a small fraction of what would

certainly slide if a shovel ever started

excavating at the site where the frozen

arch now stands.

Sacred Buffalo Stone
(Continued from p. 9)

the squaws form an outer circle, where

they sit swaying from side to side, chant-

ing the Indian hunting song.

A skulking wolf watches intently from

a distant hill. A prairie mouse peeps from
the eyesocket of a buffalo skull nearby.

But the shuffling pad of moccasined feet,

the weird tempo of the drum, and the

wailing chant of the swaying squaws con-

tinue as the medicine-men implore their

gods to make the morrow's hunt yield

much meat and many hides.

Has this stone buffalo watched such

sacred rites by Sioux or Assiniboine,

Cree or Crow or Mandan, for thousands of

years? Perhaps. Who knows?
Today, the buffalo has stampeded

beyond the horizon and the Indian is

rapidly approaching its edge. The ele-

ments are gradually filling the travois ruts

and Cree Crossing is spanned by a low,

solid concrete planking, with large, corru-

gated piping for piers. White children

skip stones across the water and project

family daughters apply lipstick, while

they sun-tan along the sands.

The travois ruts, leading from the cross-

ing, have widened into an auto trail, that

hugs the spillway coming from the reser-

voir. It crosses dams and dikes and
ditches, and zigzags between alfalfa and
wheat and beet fields, and finally joins

its younger, sleek-coated brother—Roose-
velt Highway No. 2.

Ogden River Project

The Utah chapter of the National Asso-

ciation of Purchasing Agents met in

Ogden, Thursday, November 5, 1936, and
was entertained by the Ogden members
of the chapter. The members in attend-

ance visited several of the Ogden indus-

trial plants and also the Pine View Dam
in Ogden Canyon, which is ncaring com-
pletion. In the evening, at a dinner, H.

W. Johnson, Chief Clerk of the Ogden
River Project, spoke, explaining the pur-

pose of the dam and other project

features. In harmony with the nature of

the organization addressed, a brief resume

was made of the purchasing activities of

the Bureau of Reclamation for the Ogden
River project. This summary developed

some information regarding the extent of

the territory furnishing materials for the

project that may be of more general inter-

est. It was found that carload shipments

had been received from 15 States, other

than Utah, as follows:

New York.—Twenty-seven cars of 38-

inch steel pipe, 7 cars steel piling.

And the sacred buffalo stone? When
the elevators and beet dumps and seed

houses are silhouetted against the rising

moon, one can imagine the shades of

departed braves gathered in the city park

as they shuffle to the turn tum-tum of

ghostly drums.

Pennsylvania.—Seven cars steel piling.

Alabama.—One car structural steel, 3

cars gate valves.

Virginia.—One car structural steel.

Michigan.—One car cast-iron valves,

1 car automobiles.

Ohio.—One car small iron pipe.

Indiana.—Two cars reinforcing steel.

Wisconsin.-—One car structural steel.

Illinois.—5 cars steel pipe, 4 cars shoe

castings for wood stave pipe, 7 cars rein-

forcing steel.

Iowa.—2 cars corrugated metal pipe.

Missouri.— 1 car fencing material,

3 cars reinforcing steel, 1 car surge tank

steel.

Colorado.—4 cars reinforcing steel, 21

cars bands for wood stave pipe, 3 cars

structural steel, 1 car sheet iron.

Washington.—9 cars lumber, 4 cars

reinforcing steel.

Oregon.—-1 car gate hoists, 8 cars lum-

ber, 1 car cast-iron gates, 66 cars wood
staves for pipe.

California.— 1 car bituminous enamel,

2 cars reinforceing steel, 7 cars diatoma-

ceous earth, 1 car 75-inch steel pipe, 1

car structural steel.

This illustrates the statement that has

often been made that the benefits of

Reclamation construction alone are wide-

spread and not confined to the immediate

vicinity of the irrigation projects.
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Bartlett Dam, Salt River Project, Arizona

Building Bartlett Dam, to impound
and control the Verde's flow for the Salt

River reclamation project, is no mere

matter of running up forms and pouring

concrete into them, but involves numer-

ous novel and delicate engineering prob-

lems. Some conception of the magnitude

of the job, and the difficulties that must
be met, was acquired by a party of about

40 farm leaders, officials, and others who
visited the site on October 1 as guests

of the Water Users' Association.

The guest of honor was John C. Page,

Acting Commissioner of Reclamation,

who had arrived at Phoenix the day

before in the course of a western tour

that was to include all his Bureau's

projects. He had already looked over

Yuma-Gila and found much to praise

there; he also expressed himself as more
than pleased with the progress and

activity apparent on the Verde.

Another special guest was Senator

Carl Hayden, whose support and efforts

were of so much effect in starting the

.$6,000,000 program for completing the

Salt River project. Bartlett Dam, 25

miles up the Verde from its mouth, is

the largest item in that program.

E. C. Koppen, in charge of the Recla-

mation Bureau's Phoenix office, detailed

R. F. Herdman, resident engineer, to

explain technical details of the multiple-

arch dam, which is to be 270 feet in

height and when completed will be the

highest of its type in the world.

IDEAL DAM SITE

Herdman pointed out how nature had

provided an almost ideal dam site, with

rock hills on either side of the river and
a pair of stone islands in the channel to

make the structure still more solid.

Both those hills had men crawling all over

them like ants, shooting and scraping

off the loose material.

The dam is to consist of ten 50-foot

arches, quite thin. Specifications call for

a minutely exact job of pouring there.

Even more difficulty will be encountered

in pouring the massive abutments.

These must be made in 40-foot sections

with 18-inch joints between them, which

will be filled with concrete after the sec-

tions have settled.

COOLING METHOD

Because concrete generates heat as it

settles and dries, the contract calls for

heavy parts of the dam to be poured only

in the cool winter months. This is in

sharp contrast to practice in northern

States, where any kind of outdoor con-

crete work comes to a halt in winter.

BARTLETT DAMSITE

;HT: LIN B. ORME. PRESIDENT SALT RIVER VALLEY WATER USERS' ASSOCIATION; JOHN C. PAGE, ACTING

COMMISSIONER OF RECLAMATION; SENATOR CARL HAYDEN OF ARIZONA.

There is a possibility, Herdman said,

that in order to expedite matters the con-

tractors may decide to refrigerate their

concrete before pouring, and keep right

on through the summer. Some of the

cooling methods employed at Boulder

Dam, where pipes conduct cold water

through the concrete, may also be found

applicable here. If anything of the kind

is done, the Reclamation Bureau must

first give its approval.

Power had arrived only a few days

before, the dam site having been con-

nected with the water users' system. In

the humming bit; power house, 25-cycle

current was being generated into the

60-cycle "juice" necessary for operating

high-speed machinery. In the same

building the visitors found four 75-horse-

power compressors which cut in and go

out automatically in accordance with the

amount of air being used by the drills.

A new but surprisingly modern con-

struction camp was found half a mile or so

below the dam site. The contractors

—

Barrett, Hilp & Macco Corporation—had

completed bunkhouses for 200 men,

thought they would need some more. A
big dining-hall and clubhouse, garages,

warehouses, and miscellaneous buildings

had just been placed in service. Con-

struction of 10 houses for the Reclama-
tion Bureau staff, just below the con-

tractors' camp, was scheduled to get

under way in a few days.

The only building that deeply interested

the visitors, though, was the messhall.

There they dived into a bounteous meal

of a great variety of well-prepared foods.

When assured that it was only the regular

dinner served to employees, at least half

of the party began pulling wires for

Bartlett Dam jobs.

—

Arizona Producer,

October 15, 1936.

THE recent Red Cross campaign met
with a ready response by the

residents of the Carlsbad project.

LUCIA Voorhees of Nisland, Belle

_j Fourche project, won the county gold

medal in the 4-H girls record and received

a trip to the National 4-H Congress which

was held in Chicago on December 1.

AN ADDITIONAL $20,000 has betn

_/\_ allotted for completion of the

artesian well at the United States

experiment farm on the Belle Fourche

project. The well is now at the 3300-foot

level, and it is expected these funds will

enable completion to the 4100-foot depth.
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Notes for Contractors

Specifica-

tion no.

Till

1936
Nov. 2

092 Oct. 30

.-. i4-D Nov. 19

852-D.. Nov. 16

851-D Nov. 12

848-D Nov. 10

702 Oct.

No v

.

?0

849-D ie

803-D Nov. 21

25534-A

842-D Oct. 20

847-D-

803- D.

855-D.

Bids
opened

Oct. 30

Nov. 24

Nov 23

Project

Columbia Basin,
Wash.

Chain Lakes Stor-

age, Mont.
C asper-A lco v a,

Wyo.

Boise-A rrowrock,
Idaho.

Owyhee, Oreg.-
[daho

I'pper Snake River
Storage, Idaho.

Colorado River,
Tex.

Carlsbad, N. Mex...

Boulder Canyon,
Ariz.-Nev.

Rio Grande (Ca-
ballo Dam), N.
Mex.

Ogden River, Utah.

.do.

Boulder Canyon,
Ariz.-Nev.

_do_

Work or material

Twenty 102 inch Para
dox service gates
and twenty 102-inch
ring-follower emer-
gency gates.

Construction of
Fresno Dam.

Furnishing and in-

stalling weather-
stripping for Gov-
ernment camp
buildings.

Two 24-inch internal
dillerential control
valves.

Earthwork and struc-

tures, bench lat-

erals.

Clearing Grassy Lake
reservoir site.

Construction of Mar-
shall Ford 1 >:')u

Two 5-foot by 5-foot
high-pressure gate
assemblies and two
OG-i nch welded
plate-steel pipes.

Bronze figures, me-
morial tablet, da-
does, flag i>o\ and
flagpole collar.

(5.000 barrels of purl-

land cement.

Materials for Ogden
Canyon siphon.

Construction of Odui'Ti

Canyon siphon,
South Ogden high-
line land.

Bronze figures, memo-
rial tablet, dadoes,
flag box, and flag-

pole collar.

Transformers, air-
break switch, relay,
and meter cabinet.

Low bidders

Name

Hardie-Tynes Mfg. Co.

Wachter, O'Neill A
McGarry Bros.

The Ideal Metal
Weather Strip Co.

Johnson City Foundry
& Machine Co.

John King

Nevada Construction
Co.

Brown & Root, Inc
Mi kenzie Construction
Co.

Consolidated Steel
Corp., Ltd.

John W. Beam

General Bronze Corp

Southwestern Portland
Cement Co.

California Steel Prod-
ucts Co-

American Steel & Wire
Co.

Berkeley Steel Con-
struction Co.

Dan Teters

General Bronze Corpor-
ation.

Royal Electric Mfg. Co.

Address

Birmingham, Ala.

.

Bismarck, N. Dak_

Boulder, Colo

Johnson City, Tenn.

Easton, Wash

Nevada, Mo

Austin, Tex 1

San Antonio, Tex. _J

Los Angeles, Calif..

Denver, Colo

Long Island Citv,
N. Y.

El Paso, Tex

San Francisco, Calif.

Denver, Colo

Berkeley, Calif

Nyssa, Oreg

Long Island Citv,
N. V.

Chicago, 111.

Bid

$1,341,300.00

980, 804. 00

749. 80

1, 930. 00

16, 972. 00

24, 800. 00

5,781,235.00

17,600.00

9, 475. 00

22, 180. 00

14,040.00

5, 792. 00

1, 775. 00

6, 983. 00

33, 425. 00

22, 180. 00

230.00

Terms Contract
awarded

Item
1936

30

Combined bid.

Item 1

Item 2._

Schedule 2.

$2.84 per barrel destiration
less 50 cents discount and
sax.

Item 1

Item 2.

Item 3.

Nov. 25

Nov. 27

Nov. 25

Nov. 30

Do.

Dec. 3

Dec. 4

Nov. 28

Dec. 3

Dec. 5

Dec. 10

Dec. 11

Do.

Dec. 17

Schedule 2 Dec. 3

Schedule 3 ' Dec. 15

Schedules 1, 2, and 4 ^ail

bids canceled).

Progress of Investigations of Projects

Colorado-Big Thompson, Colorado.—All

field surveys have been completed on the

diversion and parties are now working on
two alternate canal location alinements

to furnish the North Poudre with Colo-

rado River water. A pumping plant is

being contemplated along the Poudre
Valley Canal about 5 miles from its intake

to elevate the water to sufficient height to

run into the North Poudre by gravity.

The scismographic survey of the easterly

2 miles of the continental tunnel was com-
pleted during November and a report

submitted covering the items called for in

the contract.

Blue River Iransmountain, Colorado.—
Surveys are now under way taking topog-
raphy of a reservoir site and tunnel portal

location near Leal, Colo., on the Williams
River and two reservoir sites on Clear
Creek, one with a dam site about one-

half mile below the junction of the west
and south forks and the other just below
the junction of Fall River and Clear
Creek. Exploration crews are putting

in test pits on the Green Mountain dam
site to determine the location of bed

rock and character of cover.

Western slope, Colorado: (a) Florida

Mesa project.—Surveys have also been

made for the diversion of water from the

Florida River to the Pine River with

irrigation demand and water supply

studies initiated for the latter. No field

work was accomplished during November.

(b) La Plata project.—Topographic sur-

veys have been completed on the Long
Hollow and Upper Hay Gulch reservoir

sites and are now under way on the

Lower Hay Gulch site.

(c) Mancos Valley project.—During

November surveys were made of the

Jackson Gulch reservoir site. Surveys

of ditches in connection with the Weber

reservoir site have been completed and

are now under way for an inlet ditch

from the West Mancos River to the

Jackson Gulch Reservoir and its outlet

ditch back to the river.

(d) Paonia project.—Drilling in con-

nection with the determination of the

character and depth of the soils that

may be encountered in construction was
completed on the Minnesota Creek and
Spring Creek dam sites and the diamond-
drill equipment then transferred to the Rio

Grande joint investigations. Pit work
at the Smith Fork dam site is still under

way. Additional surveys made at each

end of the proposed McClure Pass

tunnel did not indicate a shortening nor

improvement over the original lines.

(e) Roan Creek project.—Exploration

of the dam foundations are now being

made on the Carr Creek dam site. Pit

work is also under way on the sites on

Kimball Creek. Summary of the land

classification on the project has been

completed.

(f) Silt project.—Topography has been

completed in the canyon of Elk Creek

along the ridge separating that creek and
West Elk Creek, the Harvey Gap
Reservoir and on another site above the
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reservoir. Preliminary estimates indi-

cate 3 miles of pipe line, 7 miles of canal,

and 3,400 feet of tunnel to supply water

from the main Elk to the Silt project

through the Harvey Gap Reservoir.

The structure inventory on the canal

from East Rifle Creek to the ieservoir

was finished during November. Test

pit work on the dam site above Harvey

Gap is still in progress.

(g) Troublesome -project.—Operations

were suspended until early spring be-

cause of weather conditions.

(h) West Divide Creek project.—Test

pits and diamond drilling on the Owen
dam site have been completed. Esti-

mates are being made on the canal lines

on which strip topography was taken.

(i) Yampa Reservoirs.—Diamond drill-

ing and digging of test pits were com-

pleted, and a tabulation of the land

classification and water supply studies are

in progress.

Eastern slope, Colorado.—A large num-
ber of reservoirs and projects were in-

spected during the month of November.

Preliminary reconnaissance surveys were

made of Kiowa, Bijou, and Big Bea\er

Creeks in Morgan, Washington, and

Elbert Counties.

Rio Grande Basin, Colo.-N. Mex.: (a)

Wagon Wheel Gap dam site.—During the

winter months it is planned to do addi-

tional drilling.

(b) Vega-Sylvestre dam site.—Studies

have disclosed the need for additional

percolation tests on the foundation

materials to be made in the spring.

(c) Conejos dam site.—At the present

time test pits are being dug on the

Mogote site; and further surveys will be

made to determine its capacity and the

cost of construction.

(d) San Juan-South Fork transmoun-

tain diversion.—'Preliminary estimates of

the cost of the entire project and water

supply studies are now in progress.

(e) Animas-Rio Grande transmountain

diversion.—Preliminary estimates of the

cost of the project based upon the infor-

mation so far secured and estimates of

the water supply available for diversion

are under way.

(f) Weminuche Pass transynountain

diversion.—Preliminary field surveys have

been completed and water supply studies

and estimates of cost are in progress.

(g) San Juan-Chama diversion.—The
final surveys for the canal line disclosed

numerous alternatives which offer pos-

sibilities for saving in cost of construction

and a survey of these alternatives is con-

templated next season. Estimates of cost,

water-supply studies and the assembly of

all available data are now in progress.

(h) Slate Line dam site.—Field work at

this site was initiated during the month.

Surveys of the reservoir and two proposed

dam sites are now in progress and drilling

equipment is enroute to the sites.

Boise (Boise-Weiser-Payette), Idaho.—
Additional surveys are now in progress on
a canal location down the south bank of

the Payette River from the proposed

Garden Valley Reservoir to Horseshoe

Bend and on another from the Boise

Diversion Dam, on the Boise River,

toward Dry Creek. The Garden Valley

to Horseshoe Bend Canal will connect by

tunnel with this line at Dry Creek.

During November the survey of the

Cabarton Reservoir and dam site was
completed. Field work on the land

classification of about 100,000 acres of

land in the Weiser watershed was also

completed during the month and work

is now under way making a tabulation of

the various classifications.

Buffalo Rapids, Mont.—Surveys of the

irrigable area and land classification of

the project have been completed and a

report is being prepared.

Gallatin Valley, Mont.—A preliminary-

report on a revised study of the water

supply and reservoir capacity will be

completed at an early date.

Saco Divide, Mont.—Field topographic

surveys were completed during June

1936. Work is now confined to the es1 i-

mates of land classification areas for

inclusion in the final report.

Madison River diversion, Montana-

Idaho.—The taking of soil samples and

making of land classification in tke Madi-

son Valley between Three Forks and the

Cherry Creek Reservoir site and in the

South Bench area were completed during

November. An altimeter reconnaissance

survey of the Madison Valley indicated

that a canal out of the Madison River at

the mouth of the West Fork would cover

approximately 90,000 acres (gross) of

land above the Ennis Reservoir.

Conchas project, New Mexico.— Surveys

are now under way on the canal alinement

between Tucumcari and Conchas Dam.
Existing water-supply records have been

assembled and a preliminary report there-

on prepared. Preparation is being made
for a survey of the irrigable lands and a

land classification.

Deschutes, Oreg. An estimate of an

alternate north-unit canal line diverting

near Cline Falls has been completed and

designs are being prepared. Water-

supply studies from Lake Creek and

Suttles Lake storage and the land classi-

fication of the Plainview Tract were com-

pleted. Surveys are now under way for

a land classification of the South Unit

and on a canal location with a diversion

at the Arnold Canal heading.

Black Hills, S. Dak.—The topographic

mapping of the irrigable areas on the

Horse Camp project near Hot Springs

has been completed. Water-supply stud-

ies are being made of the Angostura

project in connection with the report on

these investigations.

Utah: fa) Blue Bench project.— Field

surveys were begun on these investiga-

tions about the middle of November to

determine the possibility of diverting

water from Rock Creek to both the upper

and lower Blue Benches and from the

Duchesne River to the lower Blue Bench.

(b) Currant Creek Canal.— Water-su] ply

studies and surveys are being made to de-

termine the quantity of water available

for diversion to the Strawberry Reservoir.

(c) Dixie project.—A final report is

being prepared.

(d) Gooseberry project.—Additional data

on water supply have become available

since the completion of a report on these

investigations in 1934 and studies arc

now being made to determine the yield of

the Gooseberry Reservoir during a low

run-off such as 1931 to 1934.

(e) Ouray project.— Stream-disci arse ob-

servations extending over the past 2 years,

water-supply studies, land classification,

and canal surveys have been completed.

(f) Salt Lake metropolitan water dis-

trict aqueduct.—Surveys have been made
of several alternate high- and low-eleva-

tion alinements for the construction of a

54- and 72-inch aqueduct.

Colorado River Basin.— Classification

and maps are completed of lands on the

Lower Gila and along the Colorado

River below Boulder Dam in Arizona;

on the Yampa and Gunnison Rivers and

the San Juan Basin in Colorado; in the

Las Vegas and Upper Meadow Valley

Wash areas in Nevada, and in the San

Juan Basin in New Mexico. Field work

of classifying and mapping large areas

of lands in Utah have been completed.

Island of Molokai, Hawaii.—Trails are

being cut into various watersheds of the

Island of Molokai, and as each is com-

pleted, the stream flow is analyzed and

compared with previous records.

Grand Coulee Dam Attracts

Visitors

A large party of delegates en route to the

eighteenth convention of the American

Farm Bureau Federation at Pasadena

visited Grand Coulee Dam December 4.

The guests numbered 260 and represented

173 localities in 12 States, mostly from

the Middle Western States, but Vermont,

Alabama, Tennessee, Virginia, and West

Virginia were also represented. There

were 104 ladies among the guests.

The visitors were entertained by talks

at the west side and the east side Vista

houses, by Construction Engineer Banks,

on reclamation and on the Columbia

Basin project, and enjoyed a sumptuous

dinner at the contractors' messhall.
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C. C. C. Accomplishments on Reclamation Projects

By Alfred R. Golze, Supervising Engineer, E. C. IF.

SCATTERED over 23 reclamation

projects in 14 States, 34 C. C. C.

camps are accomplishing many varied

and useful types of work as a part of a

general rehabilitation program.

Much of the work of the C. C. C.

enrollees on the reclamation projects is of

an unspectacular nature concerned with a

program for the permanent improvement
of existing water-control structuies and
irrigation distribution systems. A num-
ber of construction features are in progress

of sufficient importance and interest to

warrant their description in some detail,

a few of which are outlined herein.

CONCRETE LINING OF CANALS

On the North Platte project, in western

Nebraska, a program of lining canals and
laterals with concrete is in progress by
C. C. C. men from Camp BR-1 at Lake
Minatare, and BR-53 at Mitchell. On
this project irrigation waterways are

lined with reinforced concrete to conserve

water by elimination of seepage losses and
by prevention of plant growth along the

banks. More efficient distribution of

water to farms is being accomplished by
the construction of straight laterals to

replace meandering and contour laterals

that crossed and recrossed farm-unit lines,

preventing full utilization of the land.

The new straight laterals with a required

steep grade are also concrete lined to

prevent the erosion which would occur
from the increased velocity of the flowing

water. On the facing page are two recent

photographs illustrating concrete lining,

53,000 square yards of which have been
completed by the C. C. C. enrollees on
the North Platte project in the 2 years
that they have been at work.

<< INSTRUCTION OF DAMS

In eastern Utah there is under con-

struction by C. C. C. men from Camp
BR-1 1 at Bridgeland, the Midview Reser-
voir, of 5,000 acre-feet capacity, which

will be part of the supplemental water-

supply system for the Moon Lake project.

Water will be diverted from the Duchesne
River and stored in this reservoir, which

will be formed by an earth fill dam now
under construction at its east end having

a volume of 100,000 cubic yards, a height

of 48 feet, and a length of 670 feet. An
earth dike 16 feet high and 1,900 feet

long has been completed at the west end of

the reservoir. A construction view of the

Midview Dam appears on the opposite

page, showing the earth embankment
about level with the original ground sur-

face and a portion of the concrete core

wall.

A similar reservoir is under construction

by E. C. W. forces on the Huntley project

in soutli central Montana. On the Reser-

voir Line Canal, C. C. C. enrollees are

constructing the Anita Dam to provide

an equalizing reservoir which will reduce

the required pumping time for the auxil-

iary plant at Ballantine. This dam, which
will create a 450-acre-foot reservoir, will

be 42 feet high, 1,000 feet long, and of

earthfill construction. Another major
E. C. W. undertaking on this same
project is the construction of jetties along

the Yellowstone River to eliminate serious

erosion of farm lands from flood waters.

At several locations, flood waters of this

river have reduced by erosion, farm units

to one-sixth their former size, and the

work of the C. C. C. men will entirely

eliminate this menace.

The St. Mary storage unit furnishes

water for the Milk River project in north

central Montana through a canal system
originating in the western part of the

State at the eastern portal of Glacier

National Park. Not far east of the Park
this canal system crosses the valley of the

St. Mary River through two large 90-inch

steel pipe siphons. One of these pipe

lines, when originally built, was buried

underground to avoid the expense of

placing it on piers. Moisture in the soil

has attacked the pipe and to avert serious

rust damage it has become essential to

excavate the line and place it on con-

crete piers, a project well suited for

C. C. C. enrollees. Because of the nature

of this work it can only be prosecuted

when the ground is frost free and the

picture opposite shows C. C. C. men from

Camp BR-32 at Babb at work on the

pipe line during the past summer.

In New Mexico, summer cloudbursts

are a frequent occurrence, the rapid

run-off resulting in filling the narrow

draws of the region along the lower

Rio Grande River with flood waters.

These waters, rushing down arroyos to

the river, frequently carry much silt and

debris into or wash out entirely the irri-

gation canals and farm lands below their

mouths adjacent to the river. On the

Rio Grande project this problem is being

met by the construction, with C. C. C.

men, of large erosion and flood control

dams, permanently built across the

draws to retain silt and reduce the force

of the sporadic floods. The Apache Dam
in the Picacho Arroyo, built by Camp
BR-39 of Las Cruces, N. Mex., is a

typical example of this fine type of soil

and water conservation. A photograph

showing the downstream face of the

40 feet high masonry type Apache Dam
appears on the facing page.

RODENT CONTROL

Rodent control is an undertaking of

major importance to many reclamation

projects. The value of this work in re-

ducing canal breaks and crop damage is

highly appreciated by the residents of our

irrigated lands. C. C. C. men are well

adapted to this type of activity which

can be performed by small crews as a

work project incident to the large con-

struction features lequiring considerable

labor and equipment. This work, which

is done in cooperation with the Bureau of

Biological Survey, may be accomplished

either by trapping, poisoning, or both.
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CCC ENROLLEES CONCRETE LINING IRRIGATION LATERAL LAMP BR-53
NORTH PLATTE PROJECT NEBRASKA

COMPLETED CONCRETE LINED IRRIGATION CANAL CAMP BR-1
NORTH PLATTE PROJECT NEBRASKA

'"Bite -* .»

^ *5^*>/
APACHE DAM BUILT BY CCC ENROLLEES CAMP BR-39

RIO GRANDE PROJECT NEW MEXICO
CCC ENROLLEES EXCAVATING STEEL PIPE SYPHON, CAMP I

ST MARY STORAGE UNIT. MONTANA

MIDVIEW DAM UNDER CONSTRUCTION BY CC
MOON LAKE PROJECT UTAH

. '; v: -V'

TYPICAL RODENT CONTROL CREW OF CCC ENROLLEES

Fifteen projects have been benefited by
the accomplishments of the C. C. C.

rodent control crews which have worked

over 700,000 acres since the inauguration

of E. C. W. on Reclamation lands in the

summer of 1934. A photograph of a

C. C. C. rodent control crew appears on

the page of E. C. W. photographs in this

issue.
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Articles on Irrigation and Related Subjects
All-American Canal:

Excavation of All-American Canal
nearly 74 percent completed.
Southwest Builder and Contrac-
tor, Nov. 20, 1936, v. 88, p. 15.

Arkansas River:

Arkansas River and tributaries.

War Department, Report on Navi-
gation, Power, Flood Control, and
Irrigation, under Doc. 308, vol. 1

of 3, H. Doc. 308, 74th Cor: L
020 pp.

Boulder Dam Power:

Circuit breakers for Boulder Dam
line. (Discussion of paper by
H. M. Wilcox and W. M. Leeds,
in June 1936 issue.) Electrical

Engineering, Nov. 1936, v. 55,
no. 11, pp. 1250-1252.

Reprint of a Pictorial History.
Electrical West, October 1936,
32 pages, numerous illustrations.

Boulder Dam-Los Angeles Power
System, illus., Electric Journal,
Nov. 1933, v. 33, no. 11, pp.
476-506. Boulder power number.

Boulder Dam Service Bureau, Con-
struction of Boulder Dam, illus.,

48 pp. Small size, 5 by 6?4

inches. Price 25 cents, Boulder
City, Nevada.

Grand Coulee Dam:
Use of frozen earth dam successful

at Grand Coulee, illus., Western
Const. News, November 1936,
v. 11, no. 11, p. 364.

Freeze toe of landslide at Grand
Coulee Dam to stop progress,
Southwest Builder and Contrac-
tor, November 27, 1936, v. 88
p. 11.

M. W. A. K. starts diversion of
Columbia, illus., Pacific Builder
and Engineer, December 5, 1936
v. 42, p. 32.

Hill, L. C:
Biography, candidate Pres. A. S. C. E.,

Civil Engineering, December, 1936,
v. 6. p. 827 (with portrait).

Ickes, Hon. Harold L.:

Ickes proud of speed in paying esti-

mates, The Constructor, Novem-
ber 1936, v 18, no. 11, p. 25.

Report of the Secretary of the In-
terior for Fiscal Year ending June
30, 1936; 436 pages. Bureau of
Reclamation, pp. 53-97.

Jones, P. A., and V. L. Mincar:
Grouting the foundations of Boulder
Dam, illus., Civil Engineering,
December 1936, v. 6, pp. 810-814.

Keener, K. B.:

K. B. Keener, named head of Bureau
of Reclamation dam design (por-

trait), Western Const. News, No-
vember 1936, v. 11, p. 373.

Klamath project:

Klamath Federal Reclamation proj-
ect, Oregon-California, illus., 20
pp. Available for free distribu-
tion. 1936.

Mead, Lake (Lake Mead):
An artificial lake in Mojave County,

Ariz., and Clark County, Nev.,
formed by damming Colorado
River in upper Black Canyon.
Named in honor of Dr. Elwood
Mead (b. Jan. 16, 1858, d. Jan. 26,
1936), Commissioner, Bureau of

Reclamation, 1924-36, under whose
supervision the dam that im-
pounds the lake was built. Deci-
sions Geographic Board, July 1,

1935, to June 30, 1936, p. 30.

Olson, N. T.:

How to get accurate topography in

difficult country described (Semi-
noe Dam). Southwest Builder
and Contractor, November 27,

1936, v. 88, p. 10.

Page, John C:
Creation of Homes objective of Rec-
lamation Bureau, Chief says: ad-
dress at Spokane. Southwest
Builder and Contractor, Decem-
ber 4, 1936, v. 88, no. 23, p. 11-12
and 25.

Biography with portrait. Pacific
Builder and Engineer, December
5, 1936, v. 42, p. 21.

Reclamation and Industry:

Reclamation as an aid to industrial
and agricultural balance, maps and
tables, E. P. Goodrich and Orin D.
Davis. Proc. A. S. C. E., Novem-
ber 1936, v. 62, pp. 1377-1408.

Red River:

Report on Red River, La., Ark.,
Okla., and Texas, by the Chief of
Engineers, War Dept. under pro-
vision of H. Doc. 308, 69-1, Janu-
ary 3, 1936, plans and maps, H.
Doc. 378, 74-2, 833 pages.

Renner, F. G.:

Conditions influencing erosion on the
Boise River watershed, illus.

Dept. of Agriculture Technical
Bulletin No. 528, October 1936, 32
pages.

Silverman, I. K.

Stresses around circular holes in

dams and buttresses. Proc. A. S.

C. E., November 1936, v. 62, no.

9, pp. 1361-1376.

Voetsch, Chas. and M. H. Fresen:
Economic diameter of steel pen-

stocks. Proc. A. S. C. E., Novem-
ber 1936, v. 62, no. 9, pp. 1343-
1359.

Worden, O. S.:

Statement, as Pres. of the Natl Rec.
Asso. before Senate Com. on Irrig.

& Rec, February 1, 1936, 10 pp.
Reclamation is cornerstone of oui

agriculture. Montana Farmer, Oc-
tober 1, 1936, v. 24, no. 3, pp.
and 27. (Full storage will solve
relief problems.)

Wright, C. A.:

Experimental etudy of the scour of a
sandy river bed by clear and by
muddy water, illus. Bureau of
Standards Research Paper #907
Reprint from Journal of Research
Aug. 1936, v. 17, pp. 193-206.
(Experiments in connection with
design Boulder Dam.)

Yakima Valley:

Reclamation: A sound national pol-
icy, an inquiry into the effects of
irrigation development on local,

state, and national economy as
demonstrated by the Yakima Val-
ley and other irrigated areas in

Washington, illus., B. H. Kizer,
Chairman, Washington State Plan-
ning Council, June 1936, 60 pages.
8% by 11 inches.

Yuma Project:

Yuma: Federal Reclamation Project,
illus., 1936, 28 pp. (#82929-36)
Settlement pamphlet 6 by 9 inches.

TECHNICAL MEMORANDA

Technical memoranda on engineering
subjects recently issued are as follows:

530. Rock temperatures in Black Canyon
at Boulder Dam site, J. G. Ross,
July 31, 1936, 63 pages, including
charts, price $2.45.

531. Rational design of pile foundations,
C. P. Vetter, August 24, 1936, 29
pages, including charts, price
$1.00.

532. Sandri, Kind, Hoffman, Honig-
mann, and Spindel on "Special
Cements", condensed from the
German and Italian for the
Second Congress on Large Dams,
F. L. Panuzio, E. F. Wilsey, and
D. P. Barnes, August 26, 1936,
45 pages, price 50 cents.

533. Laboratory procedure in testing
earth dam materials, by personnel
of the Eaith Dam Materials
Testing Laboratory, Sept. 1, 1936,
73 pages, appendix with 33 figures,

price $7.00.

534. Stresses in thin conical shells of con-
stant thickness, E. D. Rainville,
Sept, 21, 1936, 7 pages, price
25e\



January 1937 THE RECLAMATION ERA 23

535. Held methods for pressure grouting

foundations of Boulder Dam and

appurtenant structures, illus., V.

L. Minear, Oct. 1, 1936, 58 pages,

price $3.10.

536. Velocity distributions and the hy-

draulic design of side channel

intakes and spillways, and tail-

races (contribution to the study

of flowing water; by Henry Favre,

Doctor of Science. Translated

from French by D. C. McCon-

aughy, Oct. 12, 1936, 55 pages,

including charts, price $1.10.

537. Trial-load twist analysis of stre

in the high Grand Coulee Dam,
joints ungrouted, F. D. Mont-
gomery, Oct. 15, 1936, 15 pages,

charts, juice 50 cents.

538. Reservoir temperature studies with

pecial reference to Mead Lake,

W. E. Green, Nov. 11, 1936, 63

pages, charts, price $2.35.

539. Analysis of the arches of a multiple

arch dam, R. G. Rolin, Nov. 10,

1936, 34 pages, figures, price

$1.00.

540. Charts and methods of making com-
putations of cooling of concrete in

Grand Coulee Dam, Clarence

Raw;houser, Elmer L. Chapman
and Chas. B. Spicer, Nov. 17,

1936, 14 pages, figure?, price 40

cents.

Application for these publications

should be made to Chief Engineer,

Bureau of Reclamation, United States

Custom House, Denver, Colo.

Excerpts from November Project Report,

Pine River.—All crops have been har-

vested, and with the exception of alfalfa

have been sold at a favorable price.

Prices were exceptionally favorable for

all commodities.

Sun River.—Livestock is generally in

good condition with favorable weather

making it easy on feed piles.

Moon Lake.—Sheep and livestock from

the ranges are in very good condition.

Considerable winter feeding will be done

on the project lands this season. Mar-

keting conditions for dairy and poultry

products remained very good. More
than the usual number of turkeys were

sold this year.

Riverton.—The harvesting of crops is

now complete. Excellent yields of farm

produce combined with good prices have

gone far to make the past season one of

success for most of the farmers on the

project. Prices for farm produce remain

good with no indication that 1 hey will

drop.

Yuma.—The local lettuce deal began

November 23, when L. M. McLaren Co.

shipped three cars. This year's crop is

excellent quality and was maturing rap-

idlj at the close of the month.

Yuma Auxiliary.—Picking of the sea-

son's grapefruit continued throughout the

month. The grade and quality of the

fruit is good for this time of the year.

The quality is better than average.

Klamath. -Livestock is in excellent

shape. Owing to mild weather there has

been little, if any, feeding of livestock on

project farms.

Yakima. An all-time record for sugar

beel production in the United States was

set in the Yakima Valley this year,

according to R. L. Howard, State man-
ager of the Utah-Idaho Sugar Co. An
average of 18 tons per acre was secured

on 971.4 acres. Twenty-six growers, rep-

resenting 29 percent of the total acreage

in the district, have been announced as

members in a "twenty-ton per acre"

club. The highest production reported

was 28.17 tons per acre. An initial pay-

ment of $5.2.") per ton to 109 growers in

the valley has been announced by the

sugar company for the 1936 crop. This

initial payment is SI per ton more than

was credited to growers' accounts last

year. Additional payments will be made
as the sugar from the beets is sold.

A recent check on apple production

shows that this year's crop is larger by
1,000 to 1,500 cars than indicated by
early estimates. Warehouse holdings and
shipments already made indicate a crop

of 1 1 000 cars. The favorable late

growing season which resulted in larger

apples is given as the reason for the

increase in tonnage to be marketed.

Settlement Activity at Vate

A number of inquiries were received

and a number of prospective settlers

called at the Vale project office relative to

lands on the Willow Creek unit during

the month of November. Several sales

were reported. Twenty-twro out of the

27 public land farm units thrown open to

entry on May 14 last have been filed on.

The applicants for the five remaining

units have been notified of their selection.

Reclamation Association

to Meet

The annual meeting of the Wyoming
Reclamation Association will be held

January 20 and 21 in the Chamber of

Commerce building at Cheyenne.

Among speakers scheduled for the

program are Governor Leslie A. Miller,

Perry W. Jenkins, State Engineer John

Quinn, Will Metz, WPA director, Charles

B. Stafford, secretary of the association

and others.— The Goshen ATews, Torring-

ton, Wyoming.

Reclamation Christmas Party

On December 24 the Washington

office of the Bureau of Reclamation held a

Christmas party for its employees at

which the Reclamation children were

honor guests. The children attending the

party included:

Billie Baden, Caroline, Jack, Lee,

Patsy, and Virginia Barrett, Peggy Dey,

Joan Feast, Joan Giles, Donald Golladay,

Mary Patsy Jackson, Audrey and Dorothy

Kubach, Paul Menehan, Mildred Page,

Verna Jean Patrick, Marilyn Sumner,

Janie, Wame, and Elizabeth Wiggles-

worth. Everett T. Giles, of the Engi-

neering Division, made an excellent

Santa Claus and presented each child

with a gift.

EMPLOYMENT conditions on the

Provo River and Sanpete projects

remained improved, with numerous small

building and construction programs in

progress.

LARGE numbers of substantial improve-

_j ments, including residences, business

buildings and other structures, are being

built on the Minidoka project. This

activity is especially noticeable in Burley

and Rupert, although it is also evident

on the farms.

INQUIRIES continue to come from

qualified settlers of homesteads lands

and farmers interested in moving on to

irrigated tracts on the Sun River project.

THE United States Reemployment
Service on the Carlsbad project has

been active in placing the unemployed on

local and various construction jobs in the

vicinity.
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Reclamation Organization Activities and Project Visitors

R. F. Walter, chief engineer; J. L.

Savage, chief designing engineer; J. J.

Hammond, senior engineer; and C. H.

Paul, consulting engineer, were recent

official visitors on the Boise project, Idaho.

Mr. Walter, in company with A. F.

Darland, field engineer at Coulee Dam,

visited and inspected the Yakima

project and the Roza division.

Ben D. Glaha, photographer on the

Central Valley project, who was called

to the Washington oflice by the Division

of Motion Pictures to assist in reediting

the Boulder Dam film, left for the West

December 31.

Charles A. Burns, construction engineer

on the Pine River Dam project, spent

several days in Denver during the month
of November.

B. E. Stoutemyer, district counsel,

Portland, Oreg., arrived in Washington

on January 3, where he will spend a week

or more in connection with legal matters

affecting the Yakima and Minidoka

projects.

E. V. Chettle, senior engineering drafts-

man; John H. Gibson, inspector; Kenneth

Abplanalp, senior engineering draftsman;

Jack H. Craven, instrumentman; Archie

K. Hill, engineering draftsman; and

Clayton 0. Crane, levelman, have been

transferred from the Ogden River project

to the Denver office.

Death of Joseph C. Gawler

Joseph C. Gawler, for many years

identified with the Yakima project office,

passed away at his home in Yakima,

Wash., on December 15 last. His death

occurred after a brief illness which

culminated in pneumonia.

A further statement concerning Mr.

Gawler's life and connection with the

bureau will be carried in our next issue.

L. C. Hill, of Los Angeles, Lester S.

Reedy, of San Francisco, and John P.

Buwalda, geologist of Pasadena, com-
posing a board of consulting engineers for

the city of San Diego, accompanied by
Fred D. Pyle, hydraulic engineer for

San Diego, visited the Ail-American

Canal project and inspected a portion

of the construction work on November 10.

Among the callers in the Washington

office during Christmas week were the

following: Hugh T. Cuthbert, C. P. A.,

member American Institute of Account-

ants; and R. K. Wood and I. E. Moore,

members of the board of governors, Salt

River Valley Water Users' Association,

all of Phoenix, Ariz.

W. E. Anderson, one of the United

States Commissioners on the Interna-

tional Water Commission, United States

and Mexico, who served with the late

Dr. Elwood Mead, Commissioner, and

Miss Mae A. Schnurr, Assistant to the

Commissioner, called at the Washington

office on December 22.

As the Era goes to press word has been

received that Mrs. F. F. Weymouth,
wife of the former Chief Engineer,

Bureau of Reclamation, died suddenly on

January 2, in New Orleans, while en

route to Washington, D. C, with Mr.

Weymouth.

Assistant Chief Accountant Gains Merited Recognition

Herbert R. Pasewalk, for the past 6

\ cars assistant chief accountant, Bureau

of Reclamation, has received an appoint-

ment as senior investigator, General

Accounting Office, Washington, D. C.

This recognition of Mr. Pasewalk 's

experience and ability by the Federal

Government's major accounting bureau

is hailed as a well-merited promotion in

his chosen line of endeavor.

The General Accounting Office is

coordinate with the Office of the Comp-
troller General of the United States, which

is charged by law with the settlement and
adjustment, independent of the executive

departments, of all accounts in which the

Government is concerned. Mr. Pase-

walk's new duties will require unusual

ability and efficiency. These qualities

he lias developed to a marked degree

during his 22 years of service in the

Bureau of Reclamation, and partic-

ularly so for the past 6 years while in

the Washington office.

The Accounting Division of the Bureau
of Reclamation is generally recognized

in accounting circles of the Federal

Government as superior in exactness and
precision. Its personnel is carefully

selected and is highly trained. Mr.

Pasewalk's advancement to the position

of assistant chief accountant was in

recognition of his efficient service in his

special line of work. He has been

employed in the Bureau continuously

since June 16, 1914, having been first

assigned to the Umatilla project, Oregon.

Two years later he was transferred to the

Strawberry Valley project, Utah, where

he rose progressively to the position of

chief clerk. When the project was incor-

porated by the Water Users' Association

he was designated Chief Clerk on the

Yuma project, Arizona, which position

he held until his assignment as assistant

chief accountant in the Washington office.

In releasing Mr. Pasewalk to Washing-

ton, R. M. Priest, project superintendent,

said: "I regret losing Mr. Pasewalk, but

am glad to see him advance. He is an

exceptional man and will prove satisfac-

tory in his new assignment. Under the

direction of Mr. Pasewalk the Yuma
project clerical and accounting work
have been handled very efficiently. Since

his assignment to the project in 1927 he

has materially reduced the clerical oper-

ating costs through the reduction of forces

and the application of the latest improved

methods, equipment, and surroundings."

In addition to his natural ability and

professional qualifications Mr. Pasewalk

is a true son of the West. His honesty

and frankness are outstanding attributes.

These qualities have endeared him to all

his associates, by whom his future course

will be followed with keen interest.
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Projects under construction or operated in whole or in part by the Bureau of Reclamation

Project Office

Official in charge

Chiel

District counsel

Name Title Name Address

AIl-Arnerican Canal 1 Yuma, Ariz __ R. B. Williams
F. C. Younghlutt
R .1 Newell

( !onstr engr
Superintendent
'

i r engr
. ...do.

Los Angeles. f';ili(.

Billings, Mi. ni

Portland, Oreg.
. |, i

Portland ' >.-

II Paso i

Do

Belle Fourche. Newell. S. Dak J. P. Siebeneicher
Boise. Idaho _

Boulder City. Nev
B. E. Stoutemyer
R.J. Coffey
B. E. Stoutemyer
H. J. S. DeVries

do

Boulder Dam and power plant'..
Unity, Oreg. . ..

Carlsbad. N. Mc\Carlsbad endenl
Al;i n ioj-'i >r f N i 1 >., m Ft. Sumner. N. Mex

Casper, Wyo _ _

Wilfred u
1

TI. W. Bashore .

W. R. Young
H. P. Bunger..

< 'onstr. engr
do.
do

Billing Mont
Los Angele '

i

El Paso, Tex
Portland. Oreg

Sacramento, Calif E R Mills
William F. Sha
C. B. Funk

II .1. S DeVries ...
B. E. Stoutemyer

do

Coulee Dam, Wash
Bend. Oreg

1 \ Hanks ,i,

Deschutes _. C. C. Fisher
Frenchtown Missoula, Mont. J. W. Taylor.. Billings, Mont

Los Angeles, ' lalif.

.Suit Lake Citj . Utah.
D.

Portland, Oreg.
Billings, Mom

1).,.

Portland :

Utal
Billings. Mom
Sail Lake Cits Utah

Gila Valley _, R B Williams..
W. J. Chiesman

( lonstr. engr.
Superintendent
< 'onstr. engr
Supei intendenl

do

Emil T. Ficenec
R. J. Coffey
J. R. Alexander. .

do
B. E. Stoutemyer. _

Grand Valley
Humboldt. ._

Grand Junction. Colo

Klamath Klamath Falls, Oreg...
Malta.Mont
Havre. Mont
Burley, Idaho
Duchesne, Utah

B. E. Ha; di d

II. H. Johnson .Milk River
II. \ . Hubb. li

do
do do

B. E. Stoutemyer
Moon Lake _ F. J. Westerhouse

C. F. Gleason
J. R. Iakisch
1 > 1 .

' 'armody
R. J. Newell

i flier -.

Supi of power
* 'onslr. t-ngr

tntendent
l . engr.

Francis J. Farrell
North Platte..

Ogden. Utah _

OrlaDd. Calif
If. W. Johnson

R. J Coffey
B. E. Stoutemyer.

Orland
Robert B. Smith
Geo. W. Lyle

Portlai d. 1 »reg
1 "- Vtifl. - 1 'alif.Parker Dam 3 Parker Dam, ( ilil

Bayfield, Colo.
Salt Lake City. Utah
El Paso. Tex

do
L. R Fiock . Superintendent i i .. rex.

I)..Caballo, N. Mei - . S i
1 recelius

H. D. Comstock. .

E. C. Koppeu

.

Riverton Siiijcri7ir.-u.jent
i r engr
do

W I Burke Iiilliiit;s. Mont.
Los Angeles ( 'alii

Salt Lake Cits . Utah.
Bill ngs. Mont,

Do.
Portland . Oreg.
Billings. Mi. in

Salt Lake City. Utah.
Portland, Oreg
Salt. Lake Citj . Utah.

Do.
Portland. Oreg.

Salt River. Phoenix. Ariz. . i: ii offej
.Sanpete Salt Lake City. Utah

Powell. Wvo.
Cody, Wyo
Boise. Idaho .

Fairfield, Mont

L. J Windle*L. J. Windle 2_

Walter F. Kemp
R. J. Newell

Supei intendent

do
- -do

Robert B. Smith
do

R. E. Stoutemyer...
W J. Burke

Stanfield... . _._. ...
Sun River. Greenfields di\ ision A. W. Walker...

Geo. B. Snow J. R Alexander ._
B. E StoutemyerUmatilla (McKay Dam) I i rice

Uncompahgre: Taylor Park A. A. Whitmore
I h Elliott

H A Parker...

Engineer
e ogi

do

Ewalr P. Anderson
do

Emmanuel V. Hillius

Montrose, < !olo do
B. E. Stoutemyer. .

do
Upper Snake River Storage *

Vale Vale. Oreg 1

' Ketchum.
do I)..

. . do 1

' l :. Orownover. .

R C 1 Webei
' 'onatr . engr
Superintendent

Alex S. Harker..
Noble Anderson

do
R. J. CoffeyYuma Los Angeles, < \ilif

.

1 Boulder Canyon. t ederal i Island Park and Grassy Lake dams.

Projects or divisions of projects of Bureau of Reclamation operated by water users

1 Operated by 5 irrigation districts.

Important investigations in progress

Proiect < Organization Office

Operating official Secretary

Name ritie Name Address

Baker (Thief Valley division) Lower Powder River irrigation district Baker. Oreg
Hamilton, Mont
Boise, Idaho
Grand Jctn.. < !olo

Ballantim*. Monl
Wellsville. Utah. . .

Bonanza, Oreg
do ..

1 A. Phillips . Keating.
Hamilton.Bitter Root N. W. Blindauer

W in H. TuIIer
Charles Tharp

Elsie H. Wagner .

F. J. Hanagan .

C. J. McCormich .

Proji cl ma aager
Superintendent ..Grand Valley, Orchard Mesa

South Cache W.U. A . B. L. Mendenhall
Chas. A. Revell
Henry Schmor, Jr

Superintendent Harry C. Parker
Chas. A. Revell
Dorothy Eyers _

O. B. Patterson
R. H. Clarkson
W. C. Trathen
Frank O. Redfield
P. T. Sutphen
H. W. Emery
Flora K. Schroeder
C. G. Klingman.. _ .

Mabel J. Thompson...
Nelson D. Thorp
D. D. Harris __ .

Logan.
Klamath, Langell Valley..
Klamath. Horsefly 1

'
Lower Yellowstone Sidney Mont ._ _ .

Chinook. Mont
Rupert. Idaho
Burley. Idaho
Gooding. Idaho

Sidney.
( IhinookMilk River: Chinook division 1 . ..

Frank A. Ballard
Hugh L. Crawford
S. T. Baer
W. H. Wallace
T. W. Parry..

Rupert.
do
do
do
do

Gooding.
Truckee-Carson irrigation district
Pathfinder irrigation district. _ . _

Gering-Fort Laramie irrigation district,-.

North Platte: Interstate division. _ Mitchell, Nebl
Gering. Nebr
Torrington, Wyo
Northport, Nebr
Okanogan, Wash
Ogden, Utah
Phoenix, Ariz
Powell, Wyo
Deaver. Wyo .

Payson. Utah
Fort Shaw. Mont
Fairfield, Mont . . .

Hermiston, Oreg
irrigon, Oreg
Montrose, Colo ..

Ellensburg, Wa '

W. O. Fieenor Superintendent
do

Gering.
Torrington.
Bridgeport.
< >k;i nogan.
Ogden.

Do
do

Nelson I). Thorp
D. D. Harris _

H.J. Lawson .

m . aager
Superintendent

do

Manager
President
Mi n tger_ .

do
do -

Salt Lake Basin (Echo Res.)
Salt River _ Salt River Valley W. U. A F. C. Henshaw...

Geo. W. Atkins
Lee N. Richards
E. G. Breeze

Shoshone: Garland division Powell,
Frannie division

Strawberry Valley Strawberry Water Users' Assn _ William Grotegut
E.J.Gregory __ _ ..
A. W. Walker
E. D. Martin

Sun River: Fort Shaw division E. J. Gregory
H. P. Wangen
Enos D. Martin
A. C. Houghton
J. Frank Anderson

Fairfield.
Hermiston irrigation district..
West Extension irrigation district

Uncompahgre Valley W. U. A _

Kittitas reclamation district ...

A. G. Houghton.
Jesse R. Tompson
W. V. Russell

do
Act ing superintendent.

Irrigon.
Montrose

Project Office In charge of— Title

P. J. Preston . .

F. A. Banks

Boise. Idaho ._. Do.
Wm. G. Sloan Do.

Grand Junction, Colo Frank C. Merriell
R.E.Kennedy..

Do.
Black Hills

Miles City. Mont J. A. Keimig ..

Sallie A. B. Coe, Editor.
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President Roosevelt Appoints John C. Page Commissioner ofRee/amation

JOHN' ('. PAGE, appointed Commis-
sioner of the Bureau of Reclamation

by the President on January 25, is a

westerner intimately acquainted with the

problems of conservation and use of the

meager water supply of the semiarid and

arid Slates.

Born in Syracuse, Nebr., October 12,

1887, Mr. Page entered the Reclamation

Service soon after completing his engi-

neering education. For more than 25

years, he has worked in the Bureau, first

on jobs such as would be assigned to any

young engineer, then as supervisor of the

operation of a Federal irrigation project,

and later as chief administrative assistant

in the construction of Boulder Dam, the

greatest structure built by the Bureau

and the highest dam in the world.

The late Dr. Elwood Mead, long-time

Commissioner of Reclamation, called Mr.

Page to Washington October 1, 1935, to

assist him in the Commissioner's office as

head of the engineering division. Shortly

alter the death of Dr. Mead last January,

Secretary of the Interior Harold L. Ickes

appointed Mr. Page, the man Dr. Mead
had chosen as his understudy, as tempo-

rary head of the Bureau of Reclamation

with the title of Acting Commissioner.

The record Mr. Page has made as

administrator of the far-flung activities of

the Bureau of Reclamation during the 10

months he has served as Acting Commis-
sioner has given the various officials and
citizens in the vast area in which the

Bureau of Reclamation operates an oppor-

t unity to recognize his ability and judge

his capacity to execute policies of vital

import to the West and the Nation.

lie was appointed by Secretary Ickes

as a member of the water resources

committee of the National Resources

Committee, and last summer he was

chosen as a member of the President's

Great Plains Drought Area Committee.

In addition to his engineering experi-

ence Mr. Page has been a farmer, both in

humid and arid climates. Between 1909

and 1911 he operated an irrigated farm

in Colorado.

118013 37 —
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The extraordinarily varied experience

Mr. Page has gained in the field of recla-

mation through the diversity of work

assigned to him in the Bureau makes him

well qualified to head the organization he

has served so well.

The new < 'ommissioner is a civil-ser\ ice

employee of the Bureau of Reclamation.

On January W Commissions
Page was the recipient of a floral

tribute and felicitations from the

entire staff of the Bureau, which

gathered in his office. He ad-

dressed his associates expressing

his appreciation of the honor con-

ferred by the President, and solici-

ted the cooperation of each, and

every member of the staff, stating:

"It is one thing to be appointed

Commissioner of Reclamation hut

it is another thing to earn/ on

effectively thereafter. To do this I

know I must hare your help. I

know I can depend on this."

.1 number a) visitors from the

Western States were in Washington

and extended congratulations to the

neir ( 'ommissioner.

It is a coincidence that Mr. Page

should be sworn in as successor to

Dr. Elwood Mead, former Com-

missioner of Reclamation, on the

first anniversary of his death.

As Acting Commissioner he has carried

on the policies of Dr. Mead, the grand old

man of reclamation, and aggressively

pushed forward the gigantic construction

program in which the Bureau is engaged.

IMPORTANCE OF RECLAMATION

The Bureau of Reclamation, which Mr.

Page now heads, operates in 17 Western

States in that arid and semiarid region

lying west of the one hundredth meridian

and comprising about one-third of the

territorv of continental United Stale-.

The Bureau has more than a score of

projects in construction, nearly 40 in

operation, and has been for a generation

the chief agency engaged in the conserva-

tion of the water resources of the arid

but potentially productive West.

The purpose of the Bureau, as stated

recently- by Mr. Page, is to strengthen

through conservation of water— the sec-

tion's most vital resource—the agricul-

I ural foundation for the civilization which

is so rapidly developing in those areas,

and foster its wise use in the creation of

new opportunities, new homes, and new

communities.

MR. PAGE WELL FITTED FOR

COMMISSIONERSHIP

Mr. Page graduated in 190S from the

University of Nebraska, receiving a

degree of bachelor of science in civil

engineering. He continued his studies

for 18 months at Cornell University,

where he specialized in hydraulics and

en il engineering.

He first entered the employ of the

Reclamation Service, as it was then

known, on October 1, 1909, as a. topog-

rapher in the location of canals in

Colorado. He left the service briefly to

serve as assistant to the city engineer of

Grand Junction, Colo., but reentered it

July 1, 1911 to assist in the construction

of the Grand Valley Federal reclamation

project near Grand Junction. Since thai

time he has been continuously in the

service of the Bureau of Reclamation.

In 1925 Mr. Page became superinten-

dent of the Grand Valley project, a

position in which he obtained much
practical experience in the problems

connected with settlement and operation

of completed projects. He was trans-

ferred from this position September 12,

1930, to the Boulder Canyon project.

He served throughout the period of con-

struction of Boulder Dam as office en-

gineer, the chief administrative assistant.

Mr. Page is a member of the American

Societj of Civil Engineers. Heismarried

and has two daughters.
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Boulder Dam Plays Its Part in Reclamation

By Walker R. Young, Construction Engineer, Bureau of Reclamation

BOULDER DAM is a reality. Today
its massive structure rises to stop the

gap between the walls of black Canyon.

Where the muddy Colorado River once

flowed unrestricted, there is a clear reser-

voir now containing 10,000,000 acre-feet

of stored water. Electric energy gener-

ated at the power plant is being delivered

to the Pacific Coast. Many have fol-

lowed the construction of this project,

but few are familiar with its purposes or

appreciate the benefits that are certain

to result. It may be appropriate, there-

fore, to review these briefly.

To grasp the significance of Boulder

Dam, one must understand the relation

of the Colorado River to the settlement

and economic development of the 244,000

square miles of the drainage basin, com-

prising parts of seven States and a very

small part of Mexico. Eighty percent

of the flow originates in the lofty snow-

capped mountains of the two States of

Wyoming and Colorado, ranging upward
to elevations in excess of 14,000 feet above

sea level. This is the source of the

turbulent summer floods resulting from

the melting of deeply packed snow and

ice.

Through its lower course, the Colorado

flows across the hottest and dryest part

of the United States, finally discharging

into the northerly tip of the Gulf of Cali-

fornia. There are places where the

annual precipitation is only 3 inches,

where no rain falls in summer, and where
the existence of civilized life depends on
ability to utilize the water of this river.

Unfortunately, floods and the silt-

carrying proclivity of the Colorado River

introduced serious problems for those

making use of the land and water. To
protect those lands lying below the eleva-

tion of the river, levees were required to

confine the river to its channel. Each
year the river, with its heavily silt-laden

floods, debauched on the lower valleys,

tearing at the levees in its mad effort to

find means of escape to lower lying lands.

Man retaliated by building his levees

higher and stronger.

Failing to escape the levees, the river

deposited the silt in its own channel in

an effort to lift itself over the levees—to

attack and destroy what man had been
able to establish. The fight went on.

Levees were breached; fields were de-

stroyed; irrigation ditches were filled

with silt; levees were raised; ditches were
cleaned; crops were replanted; and new
basins were developed in which the

river could deposit its silt, until finally

the defensive measures became so costly

as to be oppressive. The river provided

an ever-present menace and man was

brought to realize that the only possible

way to win his fight against it was to

put it under control and thereafter make
it his servant.

Without regulation, the river had little

value to the lower basin area. The quick

run-off and the absence of summer rains

made any large irrigation development,

or any large power development, uncer-

tain and unprofitable, and the river could

not be depended upon as a source of water

supply for cities. Without storage facili-

ties, further development by irrigation

was not feasible, and in fact more land

had already been canalized than could

be irrigated by the natural flow of the

river during periods of low discharge.

Regulation of flood waters by storage

was therefore seen to be the basis of all

safe and profitable development.

RIVER REGULATION

Regulation of the Colorado River

requires a reservoir, or reservoirs, with

sufficient capacity to equalize the varia-

tions of flow between seasons, and also

the variations in discharge over a long

period of time. Such regulation is im-

perative because, at present, nearly

800,000 acres of irrigated land and the

homes of 100,000 people are dependent

on diversions made in the vicinity of

Yuma, and because of the rapid extension

of irrigation in the Imperial Valley in

California and in southwestern Arizona.

These factors have created a demand for

water greater than the low-water flow of

the river.

This demand for a secure water supply

and protection against flood menace com-
pelled the attention of the Federal Gov-
ernment and resulted in the construction

of Boulder Dam. Thus not only the

main objectives of flood control and irri-

gation are realized, but also other advan-
tages accrue. Among these are the re--

duced cost of removing silt and the

increased supply of pure water for the

growing population of the cities and towns
of southern California and the orchards

and gardens that surround them.

DIVISION OF WATER

The Bureau of Reclamation since its

inception in 1902 has studied the Colo-

rado and has investigated it intensively

since 1920. During the time the engi-

neering features were being investigated,

thought was also being given to the legal

phases, with particular reference to an
equitable division of the water. In

litigation it had been assumed that the

river and its tributaries carried annually

an average of about 18,000,000 acre-feet

of water; that about half of this had been

put to beneficial consumptive use; and
that the remainder was flood water for

the use of which storage facilities were

necessary.

It was inevitable that on so extensive

a river system, flowing through arid

country, the seven States involved should

disagree over their respective water

rights. In 1922, when they undertook to

settle these problems, it was estimated

that about 2,127,000 acres of irrigable

land lay in the lower basin and about

4,000,000 in the upper basin, and that of

these areas, the lower basin contained

approximately 1,165,000 acres awaiting

development and the upper basin about

2,500,000 acres.

For a number of years prior to 1922 the

lower basin, growing more rapidly in

population than the upper area, had
pressed for development of the lower

Colorado River, and the upper area had
objected. Two lower-basin projects par-

ticularly were urged. One was the

development of the Imperial Valley, lying

below the level of the river, which needed

relief from floods through the erection of

a flood-control dam, and which also

needed an all-American water supply in

lieu of its existing canal, which passed

through, and was largely controlled by
Mexico. The second project, presented

by interests of the California coastal

plain, called for the erection of a power
dam at Boulder Canyon or Black Canyon.

ECONOMIC ADVANTAGES

The first effect of the project was to

aid in solving the problem of unemploy-

ment caused by the depression. In

April 1931 the first construction work
was started in Black Canyon. As the

job progressed, more and more men were

hired; the new community of Boulder

City was established; and materials and

supplies started pouring into the project

over the newly built highways and rail-

roads. The number of men at work on

construction increased to a maximum of

5,250. The project's monthly pay rolls

grew to a maximum of $743,000, and mil-

lions of dollars started flowing through the

channels of trade, bringing in foodstuffs,

steel, machinery, cement, and other con-

struction supplies and equipment.
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During the construction period the

average number of men employed at the

damsite was approximately 4,000. Statis-

tical data indicate that for every 10 men
engaged in construction, 18 are employed
in supplying materials. Thus, an aver-

age of approximately 11,200 men were at

work on the project and elsewhere.

Multiplying this figure by 4.1, the number
of persons in the average family in the

United States, it is found that approxi-

mately 46,000 persons were fed, clothed,

and housed through the expenditures for

the project. Approximately 30,000 car-

loads of materials required in the con-

struction of the project arrived in Boulder

City, the cars coming from every State

in the Union.

Great as have been the benefits from
the economic standpoint, they are small in

comparison with those that are accruing

and will accrue because of the construc-

tion of the dam and power plant. At
present, the power transmission line from

Boulder Dam to Los Angeles is function-

ing, and construction is under way on

other transmission lines, the Parker Dam,
the Los Angeles Aqueduct, and the All-

American Canal—none of which would
have been physically or economically

practical without the construction at

Black Canyon. Later will come the erec-

tion of factories and plants, the establish-

ment of homes and thriving communities,

and all the activity that will accompany
the continued development of our south-

western empire.

FLOOD CONTROL

The second effect of the project is to

control floods. With a reservoir of

30,500,000 acre-feet capacity, not only

will the lesser floods which may occur

during any month of the year be con-

trolled, but also the great run-off occurring

in the spring and summer months. In

the past, the rate of river discharge has

varied from a few thousand to more than

300,000 cubic feet per second. The upper
72 feet of the reservoir, having a capacity

of 9,500,000 acre-feet, is reserved for

flood-control purposes, and this capacity

is not to be encroached upon for the

storage of water except as required to

control the discharge below the dam to an
amount that can be safely carried through

the lower valleys without the expenditure

of excessive amounts of money for pro-

tective works.

In the lower delta country, protective

levees had been constructed for a length of

150 miles, of which 75 miles have been

destroyed by the river. In 1905 the river

breached the levees and discharged uncon-

trolled through the Irnperial Valley and

into the Salton Sea for a period of 18

months. The breach was finally closed

DOWNSTREAM FACE OF BOULDER D

at a cost of about $2,000,000. This takes

no account of large property losses suf-

fered by the inhabitants of the district.

In the absence of flood-control facilities,

the cost of maintenance of levees alone

has, in the past, been approximately

$500,000 a year, and even with this large

expenditure, the menace was not elimi-

nated. The people have lived in con-

stant fear that the river might again get

out of control.

With Boulder Canyon Reservoir func-

tioning, the volume of the large floods

passing the dam site will be reduced

from 200,000 to 45,000 cubic feet per

second, and the extreme flood from

300,000 to about 75,000 cubic feet per

second. With this control established,

residents of the valleys need no longer

fear the ravages of the river, provided of

course that they do not fail, through their

feeling of security, to maintain the chan-

nels and levees to carry even the greatly

reduced discharges.

WATER SUPPLY

The third effect of the project is to

provide an adequate water supply for

irrigation and domestic use. Under
present conditions, the average river dis-

charge past the Boulder Dam site is

approximately 16,000,000 acre-feet annu-

ally. It is estimated that with Boulder

Canyon Reservoir functioning, there will

be water for 2,100,000 acres of irrigable

lands lying below the dam site, including

about 200,000 acres in Mexico. At

present there are 660,000 acres under

WATER FALLING FROM 12 OUTLETS

cultivation. Of this acreage, 450,000

lie in Imperial and Coachella Valleys,

which area can be expanded to about

1,000,000 acres. Those having interests

in the Metropolitan Water District of

southern California must also look upon
the project with some degree of satisfac-

tion, for it provides relief from a condition

that made hazardous the further develop-

ment of the Los Angeles area. The plan

adopted, and now being executed, is to

carry 1,500 cubic feet per second drawn
from storage in the Boulder Canyon
Reservoir to the Pacific Coast through an

aqueduct 240 miles in length, originating

on the Colorado River near the town of

Parker, Ariz., and terminating in reser-

voirs near Riverside, Calif. From this

point, deliveries of water will be made
through a distribution system to the

various cities of the district.

81LT CONTROL

The fourth effect of the project is to

provide silt control. The amount of

silt carried to the delta annually by the

Colorado River has been variously esti-

mated at 88,000 to 137,000 acre-feet.

If it may be assumed that the average

is 100,000 acre-feet, and if this is expressed

in terms of weight, the result is the

astounding total of 175,000,000 tons

transported to the delta each year. In

other words the river, when carrying the

average flow of about 22,000 cubic feet

per second, transports its load of sand

and silt past a given point at the rate of

330 tons per minute.
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This silt causes no end of trouble and

expense to those who attempt to trans-

port Colorado River water through

canals and other irrigation works. Not

only does it obstruct the diversion works,

canals, and laterals, but the continuous

use of silt-laden water in irrigation

results in the gradual building up of the

ground elevation, especially near points

of distribution, with a deposit of material

of questionable value. In the past the

annual cost of fighting silt in the low er

\ alley is said to have exceeded $1,000,000.

I n the future, this silt will be trapped to a

very large extent, if not entirely, in

reservoirs, and it is expected that after

a few years the river below Boulder

Dam will have established itself in a

stabilized channel and that the silt

problem in the lower valleys will have

been eliminated.

IMPROVEMENT IS' NAVIGATION

The fifth effect of the project will be to

improve navigation on the river between

Boulder and Imperial Dams, the point of

diversion for the All-American Canal.

Technically, the Colorado is a navigable

stream, but under conditions of unregu-

lated flow, navigation was impractical.

Ordinarily the discharge at Boulder Dam
varied from a minimum of about 3,000

cubic feet iter second to a maximum of

150,000. In August 1934 the minimum
dropped to 1,780 cubic feet per second,

and in 1884 the flow is estimated to have

been between 300,000 and 350,000 cubic

feet per second. With the river regu-

lated the flow below Boulder Dam will

vary, ordinarily, from 12,000 to 20.0(10

cubic feet per second, the rate of dis-

charge through the power plant depending

upon the elevation of the water surface

in the reservoir and upon power require-

ments. The maximum flow to be ex-

pected with the river regulated will be

about 4."),000 cubic feet per second, which

will be sufficient to control the usual sea-

sonal flood. This may reach 75,000 cubic

feet per second once in about 100 years.

Under conditions of regulated discharge,

it is not unreasonable to believe that the

river w ill be used for commercial purposes,

particularly by passenger-carrying vessels

and by freight carriers in transporting

farm products from some of the valleys

to railroad crossings and in transporting

materials and supplies on the return trip.

Safe, dependable water transportation no

doubt would also prove advantageous to

those engaged in prospecting and in the

operation of mines along the river.

RECREATIONAL AREA CREATED

The sixth result of the project will be

to create a new recreational area an easy

day's drive from several important cities

such as Reno, Nev., Salt Lake ( -ity, Utah,

and Phoenix, Ariz., as well as from the

large centers of population in Southern
( 'alifornia. The lake to be formed back

of Boulder Dam will be unique in that it

will be a beautifully clear and sparkling

body of deep water in the midst of moun-

tainous desert scenery, in places occupy-

ing narrow box canyons such as Black,

Boulder, Iceberg, and the lower end of

the Grand Canyon.

In the latter cose, the river makes its

exit from the canyon at Pierce's Ferry,

Ariz., above which point the striped

canyon walls, cut by numerous vertically

walled side canyons, extend upward in

towering fashion to the rim, a mile over-

head. The side canyons above Pierce's

Ferry and the many small bays below will

afford an enviable opportunity for those

fortunate enough to possess time and

facilities to loiter in a district having

particular interest for nature lovers, with

its high coloring, peculiar geological for-

mations, and traces of an early civiliza-

tion.

The seventh and final major result of

the project will be the generation of power

at a location near a large power market.

While the generation of power is only

incidental to the principal purposes of the

project, it is the returns from power that

will repay the cost of the project.

As the water is drawn from the reser-

voir to supply domestic and irrigation

requirements, it will be passed through

hydraulic turbines actuating generators.

Thus the potential energy stored up in

the reservoir can be converted into elec-

tricity in large amount. Ultimately the

installed turbine capacity will be 1,835,000

horsepower and the rated generator ca-

pacity 4,333,000,000 kilowatt-hours per

annum of firm power, decreasing each

year by 8,760,000 kilowatt-hours owing

to upstream development. In addition,

there will be available a large amount of

secondary power. The ultimate cost of

the Boulder Canyon project, including the

All-American Canal, is $165,000,000,

which cost is to be repaid with interest at

4 percent within a period of 50 years.

Existing contracts for the sale of power

generated at Boulder Dam are calculated

to yield a total return from firm power of

$354,038,270 in the 50-year period. Ob-

viously, the project is a self-liquidating

one.

FURTHER IRRIGATION URGED BY LATE

COMMISSIONER

Dr. Elwood Mead, near the end of his

life, said: "Recently the opinion has pre-

vailed in some sections that further con-

struction of irrigation works is uneco-

nomic and injurious. It arose out of an

exaggerated conception of the area irri-

gated under Federal works, which is less

than 1 percent of the total farmed area

in the United States. Critics of irriga-

tion have not realized how necessary the

works being built are to the prosperity of

the cities and towns and the industries

located in that region. They do not

understand the plight of valleys menaced
with water shortages. If they did, they

would join the West in energetically urg-

ing the building of storage reservoirs. It

required the great drought to show to the

Nation the service which the reservoirs

already completed are rendering and the

need for early completion of those under

way." This view, it is believed, will be

confirmed by a study of the aims and re-

sults of the Boulder Canyon project.

Boulder Dam, dedicated by President

Roosevelt on September 30, 1935, is

playing its part in reclamation.

Wyoming Reclamation Association Meets

The annual meeting of the Wyoming
Reclamation Association was held in

Cheyenne on January 20 and 21. Acting

Reclamation Commissioner John C. Page
sent the following greeting:

"I hope you will have a well-attended

.uid successful meeting. I trust your
deliberations will result in further helpful

counsel. Just, as I lie association's slogan
' We serve the State' means concentration
on your local problems, so we can say of

the Federal Bureau of Reclamation, 'We

serve the irrigated territory of the United

States', but knowing your problems we
are in a better position to serve. To
President Jenkins and those in attendance

at the annual meeting I send my very

best regards."

Dr. A. G. Crane, president of Wyoming
University, was present at the meeting
and delivered an address on the subject

"The Industrial Development of Wy-
oming." Other speakers included Gov.
Leslie A. Miller; Perry W. Jenkins,

president of the Wyoming Reclamation

Association; John Quinn, State Engineer,

whose subject was "A Summary of

Wyoming's Water Problems"; and Hon.

Will G. Metz, W. P. A. director for

Wyoming, whose subject was "Recent

Developments in the Water Business."

Mr. Metz' address included a discussion

on the Montana plan of water conserva-

tion which has attracted a great deal of

attention throughout the West during

the past 2 years.
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Coming Horn e

That is the way all of the members of

the Reclamation staff feel about moving'

into the new Interior Building shortly.

In the latter part of 1933 it was found

necessary to move certain bureaus of the

Interior Department out of the Interior

Building to make way for the Public

Works Administration and, on October

27, 1933, we left our quarters in the

Interior Building, which had been our

home since 1918, to enter one of the old

wooden temporary office buildings, used

during the war, at Sixth and 15 St reels

SW.
In a little less than six months, not

only because of the tire hazard but

because the buildings were to be razed,

wc were again faced with moving day
and were the first to move into the new
Tost Office Building at Thirteenth Streel

and Pennsylvania Avenue. This was

on April 2, 1934. The quarters assigned

to the Bureau of Reclamation in this

building have been very comfortable

but, because of the demand for space bj

the various Government agencies, we
were crowded and too many employee
placed in one room.

Almost three years have passed and
now plans are being laid for the return

of the various bureaus of the Interior

Department to their own department
building.

LOCATION OF BUREAU

Quarters for the Bureau of Reclama-
tion have been assigned on the seventh

Moor, where we will occupy several wings
in the northwest corner of the building.

This happens to be directly opposite the

quarters we occupied in the old Interior

Building. The building is practically

reads for occupancj and moving of the

bureaus will commence approximately

February 17. Government moving is

accomplished in such a way so that there

is as little interference with the trans-

acl ion of business as possible. That
means moving at night, Saturday after-

noons, Sundays, and holidays. By April

1 we should be one happy family again

with bureaus of the Interior Department
housed in the two Interior Buildings to be

known as the Interior Department and the

North Interior Department Buildings.

The work of the Bureau will be tremen-

dously simplified by the close proximity

of officers of the Department with whom
W e deal.

The new Interior Building has mam

outstanding features that are worth a

special article on the subject and this I

hope to prepare and print in an earl}

issue of the Era.

We will be glad to welcome any visitors

from the projects. Come to the Com-
missioner's office, room 7654.— M. A
Schn urr.

Drought-Stricken Fa milies

Select Orland Properties

Fifteen families from the Dust Bowl

have selected farms obtained for them by

the Resettlement Administration and are

making active preparations to develop

properties. About 1,000 acres have been

purchased outright or leased for a term

of years with the option of buying. In

every case the lands were acquired for

amounts far below usual asking prices,

and it is believed the new settlers will

have every chance of being successful in

their new venture. Large landowners

have disposed of a verj substantial por-

tion of their project properties and in

most cases the new owners appear well

qualified as farmers.

KACHESS DAM SPILLWAY STRUCTURE YAKIMA PROJECT, WASHINGTON

(Cut along this line)

Commissioner, (Date)

Bureau of Reclamation,

Washington, D. C.

Sir: I am enclosing my check ' (or money order) for 75 cents to pay for a year's subscription to The
Reclamation Era.

Very truly yours,

(Name )

(Address)
1 Do not send stamps.

Note.—30 cents postal charges should lie added for

foreign subscriptions.
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Diversion of Columbia River—Grand Coulee Dam
By 0. G. F. Markhus, Assistant Engineer

THE article on Columbia River diver-

sion in the November 1935 issue of

Reclamation Era outlined the several

steps scheduled and contained details of

the design and construction of the cellular

steel sheet pile cofferdam on the west
side. It also referred to the low Wake-
field-type timber cofferdam on the east

side, built to permit an extension of about
2 months' time for excavation between
floodwater periods, prior to the construc-

tion of cross-river cofferdams.

Excavation behind the west cofferdam

reached a low point in bedrock of 190

feet below the river surface during flood

stage in June 1936, with a total seepage

through the structure, 3,000 feet in length,

of less than 200 gallons per minute—prov-
ing it a remarkably tight dam.

That the diversion of the river is a
major construction feature at Grand
Coulee is indicated in the bid item,

"Diversion and care of the river",

where $3,500,000 is allocated for that
work. The items involved include the
large west-side steel cofferdam, the smaller
east-side wooden cofferdam, and the two
cross-river diversion cofferdams, together
with "blocks" 39 and 40 in the dam
proper, that will serve as the bottom of

the U-shaped enclosure for construction
of the dam across the river channel.

River.—The average yearly flow of the
Columbia River at Grand Coulee is

109,000 cubic feet per second, with a
recorded minimum of 17,500. The aver-
age low flow has varied from 25,000 to

35,000, and generally covers the period
from September 15 to April 15. Low-
water stage elevation is assumed at 935.
The maximum recorded flood has reached
492,000, corresponding to an elevation of
981.5 feet. Ten floods over 400,000 in

the past 23 years have averaged 445,000,
elevation 978. Cofferdamming for river
diversion is based on a possible flood of
550,000 with upstream cofferdam at eleva-
tion 1,000 and the downstream at 990.
Plan of diversion.—The steps in divert-

ing the river flow, for building the center

1 See illus. on back cover.

section and east end of the dam (about

65 percent of the total length), include

construction of two cross-river coffer-

dams, the removal of upstream and down-
stream wings of the west-side cofferdam,

and provision for a passageway for the

detoured river.

Steps in diversion plan.—The first con-

struction in the scheme for river diver-

sion was the building of the concrete

block of the dam proper that lies directly

behind section E—known as block 40—
which is joined at its upstream end to

section D of the west cofferdam by steel

cells and on the downstream end by a

gravel-filled timber crib and steel cells to

section G. Concrete was placed to

elevation 1,000, and the bulkhead crib in

the bucket and on the downstream slope

was built up to elevation 950. This was
followed by construction of block 39,

adjoining it on the west, with concrete

placed to the same elevation and the

bucket-slope crib to 990. These two
blocks, together with cell clusters, or

abutments D and G, form the bottom of

the U-shaped cofferdam unit for river

diversion. The placing of block 40 was
a difficult and expensive piece of con-

struction in that it was partly built in-

side a "steel box" of sheet piling 80 feet

wide, 550 feet long, and 60 feet deep, and
so filled with heavy timber bracing that

there was little room left for excavation
and placing of concrete.

The next step was to provide waterways
through the dam under construction

behind the west cofferdam. River flows

up to 85,000 cubic feet per second will

be carried by four passages, made by
leaving the four blocks between block 39
and the spillway training wall at the

approximate elevation of the river bed

—

elevation 910. These waterways are each
50 feet wide, 40 feet deep, and 340 feet

long on the bottom. When the river

stage reaches elevation 950, seven addi-
tional blocks, left low in the powerhouse
section, come into play with 256 feet of

width, making a total spillway crest of 576
feet above the 950-foot elevation. Com-
putations and tests on laboratory models

indicate that these passages will handle

flows up to 550,000 cubic feet per second

with maximum velocities of 32 feet per

second and water elevations reaching to

992 feet back of the dam. A flood of

.400,000 cubic feet per second may reason-

ably be expected in June, which would
give velocities up to 25 feet per second

through some of the passageways, and a

maximum elevation of 984 feet directly

back of the dam. As the upstream cross-

river cofferdam, cell cluster D and blocks

39 and 40, are at elevation 1,000, this

would leave a freeboard of 16 feet.

The third step in river diversion work
was excavation of the upstream end of

the diversion channel; removal of the fill

and back walls of sections A and B (south

shore arm of west cofferdam), and the

steel piling to slope surface. Cells 1 to

6 in section C were then removed to

elevation 930, and cells 7, 8, and 9 to

elevation shown on sketch plan. The
tops of these three cells were capped with

concrete to prevent washing out of the

gravel fill. The channel was excavated to

elevation 920, using Diesel and electric

shovels in loading Athey buggies, hauling

to a feeder and lateral of the conveyor

system, running to a spoil pile in Rattle-

snake Canyon, a mile and a half distant.

This was followed by excavation with

similar equipment of the downstream
channel, between the dam and sections

H and I, to elevation 910, or lower.

Piling in sections I and J was removed
to slope surface and in section H to

elevation 945.

Meanwhile, the bottoms of the main
channel cribs for the two cross-river

cofferdams were built on the floor of the

upstream diversion channel. These were

"tailored" to fit the contour of the river

bed, from some 50,000 river soundings

taken on 2-foot centers. After flooding,

the cribs were floated into the river

channel for placement, or temporarily

anchored to the east river bank.

Water for flooding was let in through

three 36-inch valves mounted in the

inner wall of cell C-6, followed by excava-

tion of an opening in the dike in front of
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sections C and B. At the same time the

diverson channel outlet was opened

through section H (the downstream wing

of the west cofferdam), where the fill

within the steel cells was excavated from

elevation 945 to elevation 910 (approxi-

mate river bottom), and bottom steel

piling removed.

Removing steel cofferdam cells.—In re-

moving the shore ends of the west coffer-

dam for river diversion, the fill was washed

out through openings cut in the river

side walls of the steel cells by means of

"giant nozzles" connected to 12- and

10-inch feeders supplied by 5,000 and

3,000 gallons-per-minute pumps mounted
on cribwork on the river backfill. The
first step removed the material to eleva-

tion 960, where the piling was cut and
another set of openings made for excava-

tion to 945. Nozzles were also used in

cutting material away from the discharge

holes. Removal of fill from elevation

945 to 925 was by means of clam-shell

rigs mounted on barges, loading to

trucks, and from 925 to 910 by the same

rigs dumping into the river. The steel

piling, which had a 30-to-40 foot penetra-

tion in dense clay, and a "refusal point"

of fifty 6%-foot-ion blows to the inch,

were then quite easily removed by
extractors.

Cross-river cofferdams.—These are sub-

stantially "earth-filled" dams with steel

piling center-cores supported by arms
extending from gravel-filled timber cribs.

The shore ends of the upstream and down-
stream cross-river cofferdams are about

2,000 feet apart, the two coffers extending

from the east bank at an angle of 2554°

downstream and 27J4° upstream, respec-

tively, each about 1,000 feet long, to cell

clusters D and G in the steel cofferdam

on the west side. These clusters, about

800 feet apart, serve as buttresses, and
are in turn connected, through steel cells

and cribs, to concrete blocks 40 and 39 in

the dam proper. This forms a U-shaped

enclosure of about 55 acres, to be un-

watered for construction of the center

and east sections of the dam itself. These

dams consist of three sections. The

extreme shore end is of vertical timber

sheeting inside wall and a straight inter-

locking sheet steel piling outside wall,

tied with rods through horizontal walers

—

known as the Ohio River type crib. This

section is 220 feet long in the downstream
dam and 180 feet in the upstream dam.
Next is a section of standard built-in-

place cribs, 336 and 368 feet in length in

the two dams, respectively. Then come
the river sections, 448 feet long in each

dam.
River bottom elevation is approxi-

mately at elevation 910, and bedrock

about 880. The 30-foot overburden in

the river bed is about 90 percent "clay",

with practically no sand and gravel, but

a top layer, or armor, of boulders that

are more or less movable in flood periods.

Seven of the eight downstream river cribs

are U-shaped, 64 feet wide and 90 feet

long (parallel with stream flow). The
sides are 16 feet wide, leaving a water

passage 32 feet wide for river flow. It

is expected that with low water flow these

seven openings (total, 224 feet) will not

Downstream

PLAN OF RIVER DIVERSION

GRAND COULEE DAM
COLUMBIA BASIN PROJECT

WASHINGTON

.-V- 3b(^3«F7i3«ra32HK'V; >;-- T:|\v-|:-;.:|;-.-'>Vf.:.1?.''?i-t •.•/

DOWNSTREAM ELEVATION

DURING DIVERSION
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COLUMBIA BASIN FHOJECT, WASHINGTON
I. \ ieu looking east across the entrance to the diversion channel, showing cribs ready to he moved out; 2, maneuvering a foundation crib into position in down-streai

cross-river cofferdam; 3 and 4, portions of upstream face of Grand Coulee dam; 5, bottom crib sections of downstream cross-river coffer-dam built directly behind tl

.ii iginal cellular steel cofferdam on west side of river diversion channel; 6, one of 1 channels used for diverting the Columbia liiver while the center portion of Gran
( 'oulee dam is beinp built.

develop a head of more than 2 feet be-

tween the upstream and downstream
sides of the cribs. After the cribs are

all in place and built up to elevation 942,

slop Ions in 5-foot lifts will be placed,

gradually closing off the entire river.

When the cribs have been built up to

elevation 942, and stop logs placed, a

trench 8 feet wide on die bottom is ex-

cavated on the river side by a whirley

and clamshell, for the shed, piling set in

arcs spanning the 32-foot openings, and
(lie 32-foot combined width of the joined

vertical U sides. The arcs are joined to

Y 's built up from standard piling and the

wall supported by means of 3
' _ by \

inch strap loops to a 4-inch pin, around
which is a similar loo]) attached to a 12

by 12-inch timber extending about 6 feel

out from the cribs. The same 32-foot

span arcs of sheet piling are continued

in the shore end of the cofferdam.

The river cribs in the upstream coffer-

dam have the shape, in plan, of a box
with projecting ends. The over-till width
is til feet and the length 86 feet (parallel

to river (low), with the space enclosed,

17 feet by 01 feet. The projecting ends

extend out 8]4 feet, so that when the

cribs arc in position with the projecting

ends abutting, there is formed a series

of open wells till of the same dimensions.

The arcs of the upstream sheet piling

have (he same 32-foot span as down-
stream, and cover each butt-joint.

The placing of cribs was handled by a

large maneuvering barge, equipped with
a 6-drum and a 4-drum hoist, and boiler.

The barge was anchored to an upstream
crib by means of a 3-inch cable—this also

taking strain from the 2-inch crib-lea

cables—through a specially built ste<

structure on the barge. The barge wa

controlled by hoisting engines on bot

banks of the river.

The steel piles, of the standard inte

locking type, are the same as was use

in the west cofferdam, 15 inches wide an

weigh 38.8 pounds per foot. Penetratic

into the dense "clay" is 15 to 30 feet, <

to "sound driving."

The schedule of operations for riv

diversion prepared in June 1930 has bet

met quite consistently. Water was 1

into the diversion channel for flooding (

November 5, 1930, followed by the ope

ing of the upstream dike to a sufficie

depth and width for transporting t

cribs out for placement. This w
immediately followed by the removal
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the lower part of section H at the outlet

of the downstream channel, thus creating

a bypass and partly relieving increasing

velocity due to extension of the down-

stream cofferdam into the channel. The
final crib in this cofferdam was placed

December 9, 1 day ahead of the scheduled

date. The placing of stop logs in consec-

utive lifts of 5 feet was accomplished in

about 30 hours' time, and filling of the

downstream cofferdam to the necessary

elevation for complete diversion was fin-

ished 2 days later—2 months ahead of

schedule.

Unwatering was started January 3,

1937, and the 80,000,000 gallons pumped
out in 6 days, immediately followed by

the placing of a fleet of dozers, shovels,

and other excavating equipment, so that

actual excavation of the river channel

was commenced January 9—also approx-

imately 60 days ahead of the time

planned. This was made possible be-

cause of the low stage of the river this

winter, and will mean that the removal of

overburden will have progressed to the

point that rock excavation may be

started about the middle of February.

The placing of concrete in the center sec-

tion of the dam will therefore begin about

May 1. Removal of the cross-river

cofferdams is now scheduled to begin in

September, and filling of the blocks left

low for river diversion is scheduled for

October and November.

As an item of interest, the cross-river

timber crib cofferdams contain more than

9,000,000 board feet of lumber, and the

timber cribs on the front face of blocks

39 and 40, something in excess of 2,000,000

board feet. The smallest "stick" is 12

by 12 inches and the largest is 16 by 24

inches—all proved western fir—and 40

feet to 60 feet in length. These coffer-

dams have a total height from bedrock of

about 90 feet and will have a total fill

exceeding 950,000 cubic yards; 2,200 tons

of steel piling will be used before work is

completed; and better than 600,000

pounds of driftpins.

Construction equipment included three

revolving cranes, three excavating rigs

—

dragline and clamshells—three stiff-leg

cranes, three skid derricks, two 3-drum
hoists, one 4-drum hoist, one 6-drum
hoist, 11 barges—the largest 40 by 125

feet—two powerful tugs, a barge for

diving equipment, in addition to a fleet

of 8- and 12-yard trucks, shovels, etc.

Cables for anchoring and placing of cribs

included 750 feet of 3-inch, over 12,000

feet of 1%-inch, and a large amount of

lJ/2-inch.

The general plan of diversion contem-

plated a possible low-water flow of 45,000

cubic feet per second. The actual mini-

mum flow experienced was about 21,000

cubic feet per second. The resultant

saving in cofferdam elevations for com-

plete diversion has made it possible to

advance concrete placing so that the

contractor—-The Mason-Walsh-Atkinson-

Kier Co.—confidently expects to com-

plete its contract of approximately

4,500,000 cubic yards by the end of this

year or early in 1938. Harvey M.
Slocum is general superintendent for the

contractor; C. D. Riddle, chief engineer;

and R. L. Telford, cofferdam engineer.

Third Annual Orange Fiesta

and Turkey Show

On December 4 and 5, 1936, the third

annual orange fiesta and turkey show was
staged in Orland and was very successful

in every way. The exhibits were housed

in a large tent and attracted a great deal

of attention. The showing of dressed

turkeys was especially fine both from the

standpoint of quantity and quality. In

addition to a very fine showing of citrus

fruits, exhibits of home-packed dried

fruits and other farm products were on

display. The Orland Grange dedicated

its new $10,000 home which was con-

structed almost entirely by the donated

labor of Grange members. It is a credit

both to the community and the organiza-

tion.

CHRISTMAS retail sales in Powell,

Shoshone project, Wyoming, sur-

passed by far anyone's expectations, and
although the local merchants had stocked

their shelves with what they thought

would be sufficient to meet the demands,

a week before Christmas they were order-

ing by telephone for more merchandise.

It is the general opinion that the year

1936 was above the most successful the

Powell Valley farmers and businessmen

have experienced. There was a good har-

vest, a favorable season for harvesting

the crop, and good prices prevailed.

Voluntary migration westward of hun-
dreds of families from the drought-

stricken areas of the Great Plains has

served this year to emphasize the pressing

need for opportunities in the arid West
for the establishment of homes on land

protected by irrigation canals. During

1936 clamor for farms and homesteads on

Federal Reclamation projects in the

Western States, particularly in the

Northwest, reached a new high point.

A marked movement westward of

families from the drought area began
in 1934, which was a year of critical

drought, and reached a climax during

1936, when between January 1 and
September 15 a total of 2,329 farm
families entered Washington, 1,930, Ore-

gon, and about 4,500 entered Idaho from
the Great Plains drought areas. During
the first 6 months of the year 27,800

persons from these areas migrated to

California.

The large majority of these families

moved in automobiles loaded to capacity

118913—37 2

Westward Migration

with personal and household goods, quite

frankly searching for places to resettle in

localities where stored water and canals

provide protection from calamities similar

to those experienced in the Dust Bowl.

Some, however, sought employment in

the seasonal harvests of the irrigated

sections, intending to return to their

homes.

There is ample evidence also that in

addition to those who left their Great

Plains homes, many still there are inter-

ested in seeking new opportunities on

irrigation projects farther west.

INTEREST IN IRRIGATED AREAS

An announcement was made October

28 that 57 public land homesteads were

available on the Gooding division of the

Minidoka project in Idaho. By Decem-

ber 3, a total of 934 inquiries about these

farm units had been received. Inquiries

have been received at a rate of 30 or more

a day since that time. The greatest

number of these have come from the Dust

Bowl. In addition to those writing for

additional information, scores have called

at the project office personally to investi-

gate the possibilities of reestablishing

themselves on these homesteads.

"A comparatively small number of the

immigrants reaching the western States

have the necessary resources to home-

stead under the Reclamation Act, by the

provisions of which settlers are required

to have a capital of $2,000," Mr. Page,

Acting Commissioner of Reclamation,

said: "However, some have sufficient cap-

ital to homestead under these conditions

and some have sufficient capital to buy
outright improved farms on Federal proj-

ects or unimproved land offered for sale

under irrigation canals."

The largest offering of new land this

year was made on the Owyhee project in

eastern Oregon. There, 107 public land

farm UDits were advertised. All but 33

were claimed by bona-fide settlers who
were able to show that they had the

(Continued on p. 35)
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Hydraulic Models Aid Design of Reclamation Structures

By D. P. Barnes, Associate Engineer, Bureau of Reclamation

THE study of hydraulic models in

conjunction with the design of spill-

ways and stilling pools, canal transitions,

gates, or any of the other innumerable

structures affecting control of water has

come into general use in the United States

only within the past 6 or 7 years. Within

this period the growth of laboratories

equipped to handle the quick temporary

construction required by the relatively

brief time allotted to design under

practical construction conditions has

been extraordinarily rapid. Of 21 labo-

ratories listed in the October 1935 bulle-

tin of the National Bureau of Standards

as actively engaged in model work, only

5 or 6 were in existence and similarly

operating before 1930. Included 'unon^

1, GRAND COULEE CONSTRUCTION MODEL; 2, AN ABANDONED DESIGN FOR THE MORMON FLAT SPILLWAY; 3, THE
CURVED AND SUFERELEVATED BARTLETT SPILLWAY; 4, MODEL OF ALL-AMERICAN CANAL HEADWORDS.

the recently developed laboratories are

the three now operated by the Bureau of

Reclamation in Denver, Fort Collins, and
Montrose.

PROBLEMS STUDIED

The problems studied in these labora-

tories are numerous and varied. Some
of them, such as the spillways for the

Mormon Flat and Gibson Dams, have

been quantitative and have involved the

empirical determination of approach and
crest shapes that would pass "design"

floods with minimum costs and safe pond
levels. Likewise quantitative are the

efficiency tests being made on turbine

assemblies, draft tubes, needle valves,

etc. On the other hand, many studies

of the performance of stilling pools and
of the flow characteristics in chutes and
transition sections are primarily com-

parative. Although measurements are

made of the scour produced below sills of

model stilling pools, only the general

character and relative magnitudes of the

scour pockets are considered reliable.

VALUE OF MODEL TESTING

It is now well recognized that complete

similarity between models and their pro-

totypes is mathematically and physically

impracticable, if not impossible. Using

the commercially available fluids, air

under atmospheric pressure, and work-

able model materials, such quantities as

viscosity, surface tension, surface geome-
try (roughness), and hydrostatic pressure

cannot be reduced in proportions exactly

consistent with the geometric scales. The
value of model testing today is therefore

based upon the freedom of the experi-

menter to select the necessary distortions

in such a way that those elements of pro-

totype behavior which are the essential

objects of the investigation can be cor-

rectly extrapolated from the model
behavior. For example, a model of the

spillway for the Moon Lake Dam was
constructed to a linear scale ratio of 1 : 60.

The effects of disproportionate viscous

forces (Reynolds' number effects) were

neglected because within the range selected

their influence is generally assumed to

be unimportant. Surface tension effects

were neglected for the same reason. How-
ever, the disproportionate roughnesses of

the model surfaces would have affected

the velocities in the stilling pool by as

much as 5 percent. In order to more
faithfully anticipate type velocities, the

roughness distortion was therefore com-
pensated by an increase in total drop.
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The major technical problem in applying

model studies to design work is thus seen

to be one of properly interpreting and
allowing for the unavoidable dissimilar-

ities.

LABORATORY EQUIPMENT

Although the credit for the first great

strides in the development of model lab-

oratories must be given to the European
experimenters, the technique evolved in

this country during the past few years is

peculiarly American. Essential to all

laboratories of course are the pumps and
storage basins, and the skimming tanks

for maintaining constant head. In addi

tion to these, the older European labora-

tories are generally equipped with per-

manent, rectangular flumes of assort eel

shapes and sizes, either fixed to the floor

or too heavy to be moved. Although this

type of installation has certain advan-

tages, it requires that models must be

fitted into the available flumes. Much
more suited to American needs is the

temporary construction now prevalent in

the "design" laboratories of the United

States.

MODEL MATERIALS

The principal model materials used in

the Reclamation laboratories are wood,

sheet metal, cement, plaster, and, more
recently, pyralin. The wood-framed,

sheet-metal-lined tanks in which most of

the models are built have dimensions

which range in plan from about 2 by 6

feet to 8 by 20 feet and in depth from V/2
to 4 feet, with larger structures in excep-

tional cases. They are easily adapted to

the space requirements in crowded quar-

ters and can be quickly cut, altered, or

removed. Most models require the con-

trol of tail water in accordance with a

recorded or calculated rating curve. This

control is usually supplied by means of a

crude tail gate hinged at the bottom and
operated with a crank. Water from the

model spills over the tail gate, and is

returned through the measuring weir to

the pump sump in sheet-metal flumes.

Because of the necessity of streamlin-

ing, many of the hydraulic shapes are

difficult to reproduce in model sizes.

Sheet metal cannot be used effectively

for warped surfaces, such as those fre-

quently required in open channel transi-

tion sections, spillway chutes with banked
turns, or draft tube models. Surfaces of

this kind are now generally made of neat

cement finished to fit sheet-metal tem-

plates or of pyralin. A successful varia-

tion of the cement technique was recently

achieved in the casting of the Gibson

"glory hole" spillway. A sugar pine

mold was filled with a mixture of 33 per-

cent plaster and 67 percent portland

cement at the lowest workable water

content. The shrinkage proved negligible,

and the finished casting was not so hard
but that it could be chipped away to

conform to proposed changes.

In the construction of piers, abutments,
and sills, cypress and redwood have been

found most satisfactory. These are easily

worked, yield a smooth, close surface tex-

ture, and are subject to but slight swell-

ing. The cypress is considerably superior

to the redwood.

The uses of pyralin (a clear, sheet cellu-

loid) in model construction are only begin-

ning to be appreciated. Tenth and
quarter-inch sheets can be used for any
flat surfaces. Edges may be joined by
welding with acetone, or may be fastened

to wood or metal with screws. Pyralin

has been pressed into wood molds to pro-

duce scroll cases and draft tubes. It has

a visibility almost as satisfactory as that

of glass, but may be drilled and clamped
without, danger of cracking. It has

proved almost ideal for observing and
photographing the flow through tunnels

and gate transitions. A thorough motion
picture study of the flow through the

draft-tube-like "influent slot" of the de-

silting works for the All-American Canal

has just been completed with the aid of

pyralin side walls.

MODEL CONSTRUCTION JUSTIFIED

Although occasionally a model may be

constructed under a mistaken impression

of the applicability of the results expected,

it would be difficult to find an example
whose cost was not fully justified by the

confirmation of anticipation, the disclo-

sure of unfavorable flow conditions, or

the development of simplified designs. In

some instances, as in the case of the Impe-

rial model shown in the illustration, the

design has been entirely dependent upon

expedients proposed and tried as a re-

sult of model observations. The Grand
Coulee construction model was used to

determine a construction schedule which

would permit the proper flood discharge

without injury to the riprap on the tail-

race slopes. The condition indicated in

the Mormon Flat picture was largely re-

sponsible for the abandonment of the type

of spillway crest illustrated. Although a

curved approach was found which induced

adequate flow through the end gate, the

large draw-down resulted in unbalanced

hydrostatic forces that made construction

of the curved wall impracticable. To

have predicted the various possibilities of

this approach mathematically would have

been a virtual impossibility. Similarly

impossible would have been any rational

calculation of the splash height shown in

the picture of the Bartlett model for an

unsymmetrical gate opening. Here again

the decision as to the adequate wall

height, super-elevation, and slope, rested

largely upon model confirmation of the
proposed design.

The hydraulic model is rapidly achiev-

ing recognition as an indispensable

adjunct to engineering design. That
Colorado should be host to three pro-

gressive and efficient model laboratories

is another evidence of the State's leading

part in engineering activities.

The hydraulic laboratories of the Bu-
reau of Reclamation are directed by J. E.

Warnock, under the general supervision

of Arthur Ruettgers, research engineer.

All the design studies and investigations

are under the supervision of J. L. Savage,

chief designing engineer. All engineering

and construction are under the general

direction of R. F. Walter, chief engineer.

Westward Migration
(Continued from p. 33)

required capital to improve their home-
steads. The units remaining are com-
paratively rough and will require con-

siderable labor in the subjugation of the

land. Groups of men from the drought
area have applied each day at the project

offices. Many did not have sufficient

capital to qualify as settlers. Others
bought unimproved lands susceptible of

irrigation in the vicinity.

The Yakima project, an old and well-

established agricultural area in eastern

Washington, attracted large numbers of

families from the drought area, some of

whom made the trip to eastern Wash-
ington only to seek seasonal employment
in the fruit harvest. Many of them,

however, were anxious to become perma-
nent settlers in that area.

The Bureau of Reclamation has under
construction a new division of the Yakima
project, the Roza division, which eventu-

ally will provide water for about 72,000

acres of sage brush land. Had this land

been available this year, it is probable

that all of it would have been settled

immediately and that the largest number
of settlers would have been found among
those refugees from the Great Plains

drought area.

Reports from Bureau of Reclamation

officials in Yakima show that 3,800

persons went to that project from the

drought area during 1936. Of this

number, 800 actually were settled on

farms in the Yakima Valley, some of

them purchased from the Federal land

bank and others provided by subdivision

of farms in crop. In addition, 700 well-

qualified farmers made earnest efforts to

locate in Yakima Valley but were unable

to find vacant property.
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A Weed Eradication Program

THE drawing of the single-blade weed

eradicator, shown on the opposite

page is taken from the current slide lec-

ture of the Bureau of Reclamation on the

subject "New Ideas in Irrigation Agricul-

ture", and is published here so that all

farmers troubled with infestation of per-

ennial weeds, such as wild morning glory,

Russian knapweed, and white top, may
have the plan for constructing this simple,

inexpensive root-cutting tool.

Underground root-cutting is recom-

mended as an effective and economical

method for eradication of fast spreading

perennial weeds. The single-blade eradi-

cator, designed for this work, has a long,

sharp-cutting blade. This blade, pulled

through the soil at a depth of about 5

inches, cuts through the toughest, creep-

ing perennial weed roots. The depth of

the cutting is controlled by the roller.

This roller can be moved up or down to

get the proper depth.

The weight of the operator, who stands

on the riding platform when driving the

team, aids in keeping the blade at a con-

stant depth. If the soil is hard, the

driver should stand directly over the

blade; while if the soil is of sandy content,

he should stand at the lower end of the

riding platform.

The single-blade eradicator can be built

for use with one or two horses. For one

horse, the blade should be about 3 feet in

length. An eradicator of this size is

especially well adapted for small patches

of weeds. When two horses are to be

used, the blade should be about 6 feet

long. For any purpose, the blade should

not exceed 9 feet in length because shorter

blades allow for uneveness in the ground

surface and do not miss any roots.

An eradicator with a two-horse team

can cut in 8 hours 5 to 7 acres. There-

fore a weed eradicator, planed for neigh-

borhood use, will serve 30 to 40 acres pro-

vided the farms are fairly near each other.

The time to start a cutting program on

established perennial weeds is early spring

or midsummer. Some authorities claim

that midsummer when the perennial is in

full bloom and thus in its weakest condi-

tion, is an ideal time to start root cutting.

Others favor early spring because the

growth and regrowth are most rapid then

and frequent recutting weakens the intri-

cate root systems more rapily.

Whenever you start root cutting, pre-

pare the field or plot as you would for

seeding a grain crop. Wait for the first

weed shoots to appear, then go over the

field with the weed eradicator.

The number of root cuttings required

to kill perennial weeds varies with the

weed, the amount of food supply in

storage, and the soil and growing condi-

tions. Do not be discouraged if the

perennial weeds are not entirely killed

in one season. Experiments show that

two seasons are required to fully eradicate

well-established and sturdy varieties.

The second season, however, the weeds

will not be so healthy.

After a weed-cutting program has been

carefully and persistently followed until

no new shoots appear, plant row crops,

watch the row crops for any possible

scattered perennial weeds, and, if a few

appear, make a similar cutting campaign
with the good old hoe. When the farmer
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is assured no live roots remain, grain and
alfalfa may be planted, but do not plant

such crops the first season after a cutting

program.

The soil should be kept in favorable

condition for plant growth while cutting

to destroy perennial weeds. It may be

necessary to irrigate once or twice during

the growing season. This, in addition to

germinating any weed seeds, will speed

up growth of young sprouts, thus deplet-

ing more rapidly the stored-up food sup-

ply in the roots.

The single-blade eradicator is also

valuable for killing annual weeds, espe-

cially such pests as pigeon grass and
sandburs. Several days after a field has

been prepared for seeding and the young
tender shoots of the weeds appear, draw
the eradicator over the field. Do this a

day or two before planting. The blade

should be adjusted so that it will be just

under the ground. This is sometimes

termed "giving the weeds a close shave".

The important point to keep in mind in

a weed-eradication program is that once

started (and it must be started if the farmer

is to continue cropping his land), it must

be followed consistently until all roots have

been destroyed.

As every farmer knows, there is no easy

panacea for eradicating long-lived, fast-

spreading perennials. Drastic action to

destroy every perennial as soon as dis-

covered is the best cure for the losses these

weeds bring to crops and the value of the

land.

KNOW TOUR WEEDS

First in a program to eradicate weeds
every farmer should know the names and
habits of the weeds in his community,
which weeds are annuals, biennials, or

perennials, and he should also know the

best methods for exterminating the

different varieties.

An interesting lecture, "New Ideas in

Irrigation Agriculture", accompanied by
56 colored slides, photographed by Bureau
of Reclamation field men during 1936,

presents information on the use of the

single-blade weed eradicator and gives

other successful methods for exterminat-

ing noxious weeds. This slide lecture also

shows improved methods in irrigation,

useful up-to-date farm tools (both home-
made and commercially designed) and
offers suggestions for making waste land

productive. The program is of interest

to stockmen and irrigation farmers.

Any group interested in such a program
on better irrigation farming may secure

this slide lecture for a community
meeting by writing John C. Page,

Commissioner, Bureau of Reclamation,

Washington, D. C.
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Reclamation Work Trains C. C. C. Men
By Afred R. Golze, Supervising Engineer, E. C. W.

THE Civilian Conservation Corps is

serving the Nation in two major
fields—the conservation of its unemployed
youth and the conservation of its natural

resources.

Located on 26 different reclamation

projects, 35 E. C. W. camps have reported

on the employment of C. C. C. enroliees.

The training of young men and the placing

of them in good jobs, equipped as they

otherwise could not have been to make a

place for themselves, is one of the finest

achievements of the C. C. C. The records

of Bureau of Reclamation camps show
that over an average period of 1 year,

1,430 enroliees have secured gainful em-
ployment on leaving the Corps. This is

at the rate of 41 men per camp, but in

view of the inability of many camps to

report complete figures, the actual num-
ber per camp may be higher. Those
camps which have available full records

report as high as 100 or more C. C. C.

enroliees discharged to accept positions,

or more than a 60-percent turnover on
this account in a year.

TYPES OF WORK

All types of work are obtained by

enroliees on leaving the Civilian Con-

servation Corps. Job training in the

reclamation camps is given primarily in

the field occupational groups such as

tractor operators, truck drivers, dragline

and Ruth dredger operators, mechanics,

carpenters, masons, lumbermen, sur-

veyors, and also by the Army and the

Bureau in the occupations ordinarily part

of the camp overhead, such as clerks,

cooks, bakers, and in allied positions in

both groups.

Although reclamation training of

C. C. C. men is primarily confined to

the above-mentioned types of work,

C. C. C. men from the reclamation camps

have returned to private life as farmers,

farm hands, ranch hands, miners, railroad

workers, skilled labor helpers, lumber-

jacks, highway workers, factory workers,

welders, painters, photographers, and

musicians, to enumerate a few.

*t&. IS

C. C. C. ENROLLEES OPERATING TRACTORS AND TUMBLEBUGS CONSTRUCTING SMALL EARTHFII.
DRAINAGE WATER- TAMP BR-2, BELLE FOURCHE PROJECT, SOUTH DAKOTA

DAM TO STORE

Positions obtained by former C. C. C.

enroliees range in pay from $40 per month
to as high as $135 per month. The
records indicate that the higher-paying

positions are filled by enroliees who have

served a considerable time in the C. C. C,
at least a year or longer.

Typical cases of employment are of

interest. A former enrollee, age 21, of

Camp BR-41, at Klamath Falls, Oreg.,

now has a job as a machine operator for

a local timber company at $4.50 per day,

after 12 months in the C. C. C, 6 of

which were with the Bureau of Reclama-

tion. A 25-year-old former C. C. C. man
from Camp BR-3, Carlsbad, N. Mex., is

locally employed as a miner at $5 per

day, after 25 months in the Corps, 9 of

which were with this Bureau.

The contractor for the Grand Coulee

Dam on the Columbia Basin project has

employed a 23-year-old tractor operator

at 75 cents per hour, who received his

training in serving 28 months with the

C. C. C, 8 months of which were spent

in Camp BR-48 at Grand Coulee Dam.
A former C. C. C. enrollee is now em-
ployed in San Antonio, Tex., as a rock

mason and earning $1 per hour as a result

of 24 months' training in this class of

work in Camp BR-4 at Ysleta, Tex., on

the Rio Grande project.

In order to afford opportunity for

advancement within the C. C. C, out-

standing enroliees are promoted to re-

sponsible positions as foremen on the

technical supervisory staff at the camps,

when a vacancy occurs and an eligible

enrollee is available. The records of the

Washington office show that in the past

year and a half of active operation of

C. C. C. camps by this Bureau, 37 camp-
foremen appointments have been made
to reclamation camps by the Secretary

of the Interior, through the promotion

of C. C. C. enroliees, and that he has

appointed by promotion three other en-

roliees to clerical positions in E. C. W.
The salaries paid these men range from

$105 to $135 per month, depending upon
their duties. This is a worthwhile award
for meritorious work for C. C. C. enroliees.
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C. C. C. ENROLLEES BUILDING GRANITE RETAINING WALLS IN TOWN OF COULEE DAM—CAMP BR-

BASIN PROJECT, WASHINGTON

BENEFITS OF TWO KINDS

The benefits of reclamation work to

C. C. C. men is of two kinds; first, the

teaching of new trades and job training

given those who were untrained when
they entered the corps; and second, the

provision for active continuation and
improvement for those who had some
experience in trades and crafts before

becoming members of the corps.

As an example of the first class, the

value of C. C. C. training to the men
enrolled in Camp BR- 11 at Bridgeland

in eastern Utah, may be cited. The
enrollees from this camp have been de-

veloping a supplemental water supply for

the Moon Lake project by the construc-

tion of the Midview Reservoir and re-

lated canal system. Heavy equipment

has been required for the construction

of the dams and canals. Diesel tractors,

with and without bulldozer attachments,

carry-all scrapers, draglines, and varied

types of accessory equipment have been

utilized. The enrollees of this camp
have availed themselves of the oppor-

tunity afforded to become efficient ma-
chine operators and to learn to repair

and maintain the equipment. Ten C. C.

C. enrollees from this camp have been

hired as tractor operators by contractors

on Utah construction projects at the

prevailing wage in that vicinity, and five

others have been employed by the Bureau

of Reclamation in a similar capacity.

Illustrating the second class of benefit

are the enrollees employed as clerks in

the E. C. W. camps. The operation of

an E. C. W. camp involves considerable

clerical and accounting work in keeping

records of the funds expended, the work

done, the materials, supplies, and equip-

ment used, and the personnel papers of

several hundred men. As a training

school for young men interested in this

field of endeavor, it is unexcelled, and
the cost-accounting system, which was
inaugurated with the 1937 fiscal year to

record the expenditure of the Bureau's

E. C. W. funds, should prove a fine experi-

ence for those enrollees who can qualify.

During his 6-month enrollment, an

enrollee may be honorably discharged

from the C. C. C, other than for physical

disability, if he has been successful in

obtaining a position, is urgently needed

at home, or is returning to school.

The camp enrollment records indicate

that ordinarily the enrollees on leaving

the C. C. C. to accept positions return

to their own States and localities. Of
the eastern boys assigned to western

camps, nearly all return to the East in

securing positions, and western boys
prefer to remain in the West. This is

largely accounted for by the fact that a
('. C. C. enrollee, when honorably dis-

charged, is returned to his place of enroll-

ment at Government expense if lie so

desires, and also probably to a consider-

able extent by the natural inclination of

boys of enrollee age to return to their

homes and families.

The E. C. W. camps located on the

reclamation projects are engaged in neces-

sary and urgent rehabilitation activi-

ties seeking to improve the conservation

of the West's vital natural resource

—

water. The many varied types of recla-

mation construction work being done by

the C. C. C. enrollees of these camps in

the performance of their duties provide

an essential job training for future

employment.

Erratum

In the group of pictures on page '-'1

of the January issue of the Era, illus-

trating the article on the opposite page.

"C. C. C. Accomplishments in Reclama-

tion Projects", it will be noted that the

titles of the Apache and Midview dams
were reversed.

A 40-ACRE farm southwest of Paul,

Minidoka project, sold in Decem-
ber for $2,750, and an 80-acre tract in

the Pioneer district was disposed of for

$8,400.

C. C. C. ENROLLEES LEARNING CONCRETE \V< TE PROJECT,

NEBRASKA
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Why the Engineer?

Digest of an Address Delivered by Dr. William F. Durand at the Third World

Power Conference Held in Washington, D. C, in September 1936 l

BECAUSE the engineer comes so

close to the sources of the problems

due to materia] advances of recent times,

Dr. Durand challenges the profession

with the statement that "we [engineers]

cannot evade the responsibility which

rests upon us to take our due share, even

the lead, in the si inly of the problems

which our own activities have, in a large

measure, developed."

IN- engineer is concerned not: only with

inanimate materials and inorganic ener-

gies, but also with human agencies. The
use of constructive materials and energies

of nature result in a gradual and continual

loss, the only exception being the energy

derived from falling water, the source of

which reaches beyond the earth to the

heal radiated by the sun. The engineers

are responsible to society at large and

future generations for the wise and eco-

nomic use of the materials of nature which

arc our present sources of supply, and

must take part in the education of the

public as to the problems of waste in

the use of these materials.

The cooperative work of the scientists

and engineers has made a new material

world which calls for human readjust-

ments and the wise use of the new prod-

ucts of science and engineering. The
changed environment has brought new-

social, economic, political and interna-

tional problems; for example, shifts in

employment due to the increased use of

machinery, concentration of populations,

the new methods of warfare.

In conclusion, Dr. Durand stated:

"What I am urging is a quickened sense

on the part of the engineer of his responsi-

bilities, not alone in a purely professional

sense, but as a citizen of his community,

of his State, of his country, of the world;

a responsibility in the fulfillment of

which he will take such part as he may in

the earnest study of social, economic, and

political problems, and in particular of

the special conditions which his own

activities have brought about, to the

end that wc may attain some better con-

dition of balance as between the material

content of our present-day civilization

and the uses which we are making of

it."

—

G. L. Whitney.

1 The full text of the address was carried in "Electrical Engineering", December 1936, vol. 55, no. 12,

pp. 130! 1303.
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Excerpts from December J936 Project Reports

Orland.— With the exception of olives

to be harvested for oil and a few Valencia

oranges, all crops had been harvested at

the end of the month. Prices for hay and
grain were the highest for years. The
local feed stores quoted $25 per ton for

baled alfalfa. The amount of hay raised

on the project is insufficient to fill the

requirements of the local dairymen.

Grain prices all showed an advance.

Milk River.—Winter range conditions

were about normal, but little livestock

remains upon the open range. Condi-

tions were favorable for feeding upon the

project and stock generally is in good con-

dition. Sheep, especially lambs which

are being fed on the project, made good

gains, and returns from December ship-

ments were good. The small grain mar-

ket advanced considerably during the

month, but there were no shipments, as

all of these products remaining will be

required for local consumption. The
potato market continued good and ship-

ments were unusually heavy. The mar-

ket for fat cattle continued good, but

there were practically no shipments of

finished animals. A good price was re-

ceived for fat lambs and shipments were

fairly heavy, especially for the holiday

trade.

Yuma.-—Harvest of winter Lettuce con-

tinued all month with 140 crates per acre

as the average yield. Cabbage harvest-

ing was begun with a forecast for excellent

yields of high quality. Carrots and

onions were doing well at the close of the

month.

Pine River.—Prospects for crops are

exceptionally good owing to heavy snows

in the mountainous regions. Market

prices were very good with a slight in-

crease in quotations on all grains and

potatoes.

Minidoka.— A preliminary crop report

for the South Side pumping division for

the year 193G was prepared by the Burley

irrigation district. It shows an average

crop value of $43.70 per acre, with a total

value of $1,885,150, which is more than
10 percent above the 1935 figures. The
chief increases were in the returns from
sugar beets and potatoes.

Rio Grande.—Young alfalfa, small
grains, and beet-seed crops continued in

a very satisfactory manner throughout

the month. The preliminary reporl

shows a total of 98,415 bales of cotton

produced from 81,345 acres, which is the

highest in the history of the project, and

the second highest yield per acre. Cross

returns on this crop, including the seed

which brought an unusually high price

this year, would be about 95 percent per

acre. This crop constituted 59 percent

of the cropped area.

Shoshone.—A few Great Northern
beans are being sold for as high as $6 per

hundredweight, 'these are being pur-

chased by local seed buyers and will be

sold in the spring for seed. It is esti-

mated thai the shipments of beans, beets,

potatoes, hay, and sheep from the Powell

station during the past 4 months repre-

sent a return of $1,144,000, which exceeds

any year since 1919. Beans alone

probably represent more than a million-

dollar crop on the Powell flat this year

as a considerable amount of them still

remain unmarketed.

Grand Valley.- A total crop value in

1936 of $702,080, with a per acre value of

$44.99, was reported. This represents an

increase of approximately $300,000 over

the 1935 valuation. Alfalfa hay, beans,

and potatoes alone comprise $500,550

of the above figure.

Huntley.—The sugar-beet harvest was
practically completed in October, beet

tops were more generally piled in I lie

year 1930 and hauled to the feed lot for

feed instead of being left on the ground

and pastured with livestock. There is

less waste in this method of handling.

THE local United States Reemploy-
ment Service on the Carlsbad project,

New Mexico, has been active in placing

unemployed labor on local and various

construction jobs. The State office for

the relief of indigents has been in opera-

tion recently.

Federal Reclamation Laws
A new edition of the Federal Reclama-

tion Laws, Annotated, to July 1, 1930, is

now being printed and will be available

for purchase shortly. Requisitions are

now being received for the same and
should be addressed to the Commissioner.

Bureau of Reclamation, Department of

the Interior, Washington, D. C. Prices

are as follows:

Cloth bound edition $1. 50

Paper bound edition 1. 25

Yearly supplement .25

FOR this time of the year labor con-

ditions on the Klamath project,

Oregon-California, are better than they

have been since 1930. All mills are

operating and most of the large operators

announced a 10-percent increase in wages

effective January 1, 1937.

LOCAL industrial plants in and near

_j El Paso, Tex. (Rio Grande project),

have reported increases in employment

and further anticipated Increases in

employment early this year

'm

:.\ EH PROJECT, UTAH
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Notes for Contractors

Specifica-
tion no.

Kids
opened

846 D Oct. 22..

703 Nov. 30.

711 Dec. 14..

856-D Dec. 10..

857-D Dec. 21..

Pr i'i

All-Americau Canal,
Ariz. -Calif.

Boulder Canyon,
Ariz.-Nev.

Yakima- Itoza,
Wash.

Sun River, Mont...

Yakima storage.
Wash.

Work or material

Radial gates for Impe-
rial Dam and Gila
Valley Canal head-
works.

23,000-volt bus structure,
generator neutral re-

actor, and generator
voltage oil circuit

breakers.

Earthwork, canal lining
and structures, Yak-
ima Ridge canal, sta-

tions 102-198.

Open drains, earthwork,
and structures.

One 50-foot by 8-foot ra-

dial gate and hoist for

Kachess spillway.

Low bidder

Name

Pacific Iron & Steel

Co., Ltd.

.do.

Berkeley Steel Con-
struction Co.

Westinghouse Elec-
tric & Mfg. Co.

.do.
Allis Chalmers Mfg.
Co.

J. A. Terteling 6i Sons.

E. C. Powell...

John W. Beam.

Pekrul Iron Works.

Address

Los Angeles, Calif.

do

Berkeley, Calif

East Pittsburgh, Pa.

....do
Milwaukee, Wis.

Boise, Idaho.

Missoula, Mont-

Denver, Colo...

.do.

Bid

$27, 927. 00

8, 930. 00

18, 500. 00

108, 450. 00

10, 690. 00
122, 673. 00

374, 409. 00

21, 798. 00

1, 075. 00

1,575.00

Terms

Item 1, f. o. b. Lyn-
wood.

Item 2, f. o. b. Lyn
wood.

Item 3, f. o. b. Berke
ley.

Schedule 1. .'

Schedule 2

Schedule 3. -.

Item 1

Item 2

Contract
awarded

Dec. 30,1936

Do.

Do.

Jan. 12, 1937

Do.
Do.

Jan. 4, 1937

Do.

Jan. 6, 1937

Do.

Progress of Investigations and Hydrology

Boulder Canyon project—Snow surveys,

Arizona-California-Nevada.—R outine
work was carried on in connection with

the operation of precipitation stations

within the Colorado River watershed.

Conferences were held with representa-

tives of other agencies to outline plans for

the operation of the snow-survey courses

during the coming season.

Central Valley project, California.—Wa-
ter-supply studies were completed to deter-

mine the storage requirements and power

possibilities with various combinations

of reservoirs proposed for construction in

the ultimate development of the water

resources of the Sacramento River and its

tributaries. A report on these features

was prepared. A long-time reservoir op-

eration study was subsequently made to

determine the irrigation shortages.

Colorado-Big Thompson transmountain

diversion, Colorado.—A reservoir operation

study was made of the proposed Ranch
Creek Reservoir to determine the storage

required to meet irrigation and other re-

quirements. Studies were made of the

power available at the no. 4 power site

on the Big Thompson River, utilizing

water available in the river and also that

proposed to be diverted from the Colorado
River. A determination of the required

replacement storage was in progress at

the end of the month. Preliminary

studies were based on two assumptions as

to the amount of water which would be

replaced, as follows: (a) replace the

diverted water with storage water when-
ever the discharge at Glenwood Springs

falls below the requirement of the Sho-

shone power plant of 1,250 second-feet, or

(6) replace diverted water with storage

water on the basis of present and future

irrigation requirements at Palisades.

The results of these preliminary studies

were used at conferences between the

project interests and the western slope

interests, in an effort to arrive at some
agreement on the amount of replacement

storage which would need be provided

within the Colorado River Basin in

connection with the proposed trans-

mountain diversion.

Eastern slope surveys, Colorado.—The
entire eastern portion of the State has

been covered with preliminary recon-

naissance surveys where county com-
missioners, county agents, and others,

have been contacted in connection with

the proposed projects. On December
23, 1936, a meeting was held in the

Bureau offices with representatives of the

State planning board and other interested

agencies, for the purpose of discussing

the various projects.

Western slope surveys, Colorado.-—-Water

supply studies were carried on which
consisted chiefly of reconstructing the

virgin flow of the Yampa River for the

period of record, determining the con-

tribution of each of the tributaries and
parts of the basin, and dividing the

irrigated areas into districts for a study
of return flow and irrigation demand.

Rio Grande Basin investigations, Colo-

rado-New Mexico.—(a) Animas-Rio Grande
diversion.—The variation of unit run-off

with altitude was studied, the water
available for diversion was determined,

and an operation study of this reservoir

was made. The long-time water supply

situation was depicted by means of 10-

year progressive means, (b) Weminuche
Pass diversion.—Water supply studies are

in progress, following the same general

plan as for the Animas-Rio Grande
diversion, (c) San Juan-Chama diver-

sion.—-Area and capacity data were

computed for the Boulder Lake terminal

reservoir site.

Gallatin Valley, Mont.—In connection

with the preliminary report on these

investigations, data on past uses and
deficiencies by the present canals were

compiled and tabulated. A preliminary

report, covering the water supply features

of the project was prepared.

Black Hills, S. Dak.—The Denver
office work for the month consisted of

making water-supply studies to determine

irrigation requirements, storage capacity

required, and possible power output on
the Angostura project, and in drafting a

report thereon.

Colorado River, Tex.—A study was
made of the effect of silting on the

Marshall Ford Reservoir. Reservoir op-

eration studies to determine power output

at the proposed Marshall Ford Dam in

combination with the Buchanan Dam,
were made. The studies involved con-

sideration of both the low and high dams
at Marshall Ford. The assumed con-

ditions were, in general, similar to those

of previous studies. Report on the

hydrology of the Colorado River was

completed.
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Reclamation Organization Activities and Project Visitors

John C. Page, Commissioner of Recla-

mation, made a short talk, illustrated

with lantern slides, at Shepherd School,

Washington, on January 11. Mr. Page
also showed the Columbia Basin 2-reel

film. The meeting was organized by the

fathers of the Parent-Teacher Association

and Mr. Page was invited by the program
committee to be present and address the

group.

Floyd I. Hagie, of Yakima, Wash.,

has been named acting executive secre-

tary of the National Reclamation Asso-

ciation, with headquarters in Washing-
ton, D. C. for a few months. Mr. Hagie
arrived in Washington on January 12.

Hon. Carl Hayden, United States Sena-

tor from Arizona, recently visited the

Ail-American Canal and the Gila Valley

projects, inspecting the work in progress.

He also visited the irrigated areas on the

Yuma Mesa and Valley division of the

Yuma project.

Olaf Lauregaard, general office engi-

neer, Tennessee Valley Authority, Knox-
ville, Tenn., and formerly construction

engineer for the Bureau at Parker Dam,
was a visitor on the Yuma project during

the Christmas holidays.

Brower Fitts, who served as camp
superintendent at E. C. W. Camp BR-49,
Clear Creek, Wash., during 1936, died

on December 20 at his home in Sunny-
side. Mr. Fitts is survived by his widow
and three children.

Among the recent visitors to the

Truckee Storage Project, New, were the
following: I. L. Williamson, vocational

specialist for the Civilian Conservation
Corps, in connection with the reclama-

tion camps; J. R. Alexander, district

counsel, Salt Lake City, Utah; and E. B.

Debler, hydraulic engineer, Denver, Colo.

On January 6, 1937, the Department
approved request from the Puerto Rican
Reconstruction Administration for the

services of John L. Savage, chief design-

ing engineer of this Bureau, Denver,
Colo., as a member of a consulting

board for the Administration's hydro-
electric program. Mr. Savage plans to

make part of the trip by airplane to San
Juan, P. R.

Joseph C. Gaoler, 1859-1936

Joseph (

v

. (iawler, who for many years

had been identified with the Yakima
project organization as fiscal agent, passed

away at his home in Yakima, Wash.,

on December 15, 1936. His death oc-

curred after a brief illness, which cul-

minated in pneumonia.

Mr. Gawler, who was born on Decem-
ber 22, 1859, first began his employment
in the service of the Government as a

speech folder at the United States Capitol,

Washington, D. C, on May 18, 1877.

Later on he was employed in the Govern-

ment Printing Office and continued in

this work until about the year 1900.

Shortly thereafter he accepted a position

in the Ignited States Reclamation Service.

His employment in this Service was prac-

tically continuous until December 21,

1929, at which time, having attained the

age of 70 years, he was retired, after more
than 45 years of Government service.

Surviving Mr. Gawler, are his widow,

Mrs. Jean K. Gawler, and a wide circle

of friends, by whom he will be sorely

missed.

Fred J. Berberick, of the Accounting

Division, Washington office, is receiving

congratulations on his marriage to Miss

Hester Estelle Brophy, of Teaneck, N. J.

(Mr. Berberick's home town), and Frost-

burg, Md. The ceremony was performed

in Washington, D. C, on January 6.

B. E. Hayden, field supervisor in charge

of district no. 5, visited the Carlsbad

project the latter part of December and
inspected several laterals and drains in

connection with the proposed concrete

lining program.

Mrs. Frank E. Weymouth
Dies

Mrs. Maude Lane Weymouth, wife of
V. E. Weymouth, former chief engineer
of the Bureau of Reclamation, passed
away at a New Orleans hospital on Jan-
uary 2. Mrs. Weymouth was en route
with Mr. Weymouth to Washington,
D. C, when she was stricken on the train

before reaching New Orleans. She rallied

temporarily, but pneumonia followed a
relapse, which resulted in her death.

Mr. and Mrs. Weymouth (formerly
Miss Mary Maude Lane) were married
December 2, 1900, in Orono, Maine, after

which she accompanied her husband on
his many engineering posts throughout
the United States and Mexico. They
have lived in Los Angeles since 1929,
when Mr. Weymouth assumed the duties
of chief engineer of the Colorado River
Aqueduct project. Mrs. Weymouth was
buried in that city.

Joseph P. Shane, of Reno, Nev., has
been appointed a clerk in the city man-
ager's office, Boulder Canyon project,

Boulder City, Nev. He entered on duty
December 29.

Kenneth H. Talbot has been appointed
for assignment to the Colorado River
project, Tex., as associate (concrete)

engineer at Marshall Ford dam.

C. M. Day Dies in Denver

As we go to press news has been re-

ceived of the death in Denver on January
20 of C. M. Day, chief mechanical en-
gineer of the Bureau of Reclamation.

As stated by Mr. Page, Commissioner,
"Mr. Day was a veteran employee in the

Bureau of Reclamation, having entered
the service in 1906. He was the out-

standing authority on the mechanical
features of gates, valves, and other irriga-

tion structures. Mr. Day's experience

in the design of high-pressure reservoir

outlet valves extended throughout the
full period of the development of these

appliances, and the excellent design of our
present day needle valve, as exemplified

by those installed at Boulder Dam, is

principally due to Mr. Day's effective

work."

A more complete account of Mr. Day's

connection with the Bureau will be

carried in the March issue of the Era.
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The Secretary of the Interior has ap-

proved the following transfers to the

Denver office: Lino V. Engstrom, junior

engineer, from the Salt Lake Basin project,

Provo, Utah; Louis Galloway, chief of

field party, from the .Moon Lake project,

Duchesne, Utah; Stanley Kebbe has been

transferred temporarily from the Burnt

River project, Oreg., to the Denver

office laboratory; William Killmore, as-

sistant engineer, from Taylor Park Dam,
Uncompahgre project; Donald S. Walter,

engineer, from the Grand Coulee Dam,
Columbia Basin project, Wash.; William

D. Wood, associate engineer, from the

Grand Coulee Dam, Columbia Basin

project, Wash.

The Secretary of the Interior has ap-

proved the following transfers from the

Denver office to the designated projects:

L. Rces Brooks, junior engineer, to the

position of assistant engineer, Bull Lake

Dam, Riverton project, Wyoming;
Howard W. Jackson, assistant clerk, to

the Central Valley project, Friant,

California, vice Samuel W. Cooper;

James II. Knights, assistant engineer,

to the Heart Mountain division, Shoshone

project, Cody, Wyo.; Kenneth M. Wester-

ing, senior clerk, to the Central Valley

project; Gilbert L. Yetter, engineer, to

I ii i- Angeles, Calif.

Other transfers approved by the

Secretary are as follows:

Dean C. Allison, inspector at Taylor

Park Reservoir, to the Uncompahgre
project proper with headquarters at

Montrose, Colo.

Harold M. Crowell, inspector, from the

Moon Lake project, Duchesne, Utah, t"

the Salt River project, Phoenix, Ariz.

Horace V. Hubbell, engineer on the

Ogden River project, to the position of

construction engineer at the Fresno

Dam, Milk River projeci

Ceylon P. Humphreys and Arthur L.

Gray, inspectors on the Ogden River

project, to the Colorado River project,

Texas.

Franklin MacMurphy, assistant geoh -

gist, Central Valley project, Friant,

Calif., to the position of associate geolo-

gist, Seminoe Dam, Casper-Alcova project.

Tom C. Mead, associate engineer, from
the Ogden River project, Ogden, Utah,
in the Boulder Canyon project, Boulder
City, Nev.

limner H. Mills, inspector on the

Boulder Canyon project, to the Colorado

River project, Texas, effective Decem-
ber 30.

Victor H. Pinneo, diamond drill fore-

man, from Colorado Big Thompson

project, Granby, Colo., to the Alcova

Dam, Casper-Alcova project, Wyoming.
Earnest Puckett, assistant engineer,

from Ogden River project, Ogden, Utah,

to the Contra Costa division of the Cen
tral Valley project, Antioch, Calif.

Rufus C. Thaxton, engineer, from

Boulder Canyon to Central Valley.

Paul Whipple, and John F. Ball, dia-

mond drillers, from the Colorado Big

Thompson project, Granby, Colo., t>>

the Alcova Dam, Casper-Alcova project,

H \ fining.

S. Rothbard, counsel, assigned to the

Washington office of the Bureau of Rec-

lamation, was admitted to practice in the

Supreme Court of the United States on

January 12, 1937. The motion for the

admission of Mr. Rothbard was made by
Senator William H. King, of Utah.

Porter J. Preston, senior engineer,

Bureau of Reclamation, in charge of the

Colorado River Basin and Colorado-Big

Thompson projects, was present at the

recent annual meeting in Cheyenne of

the Wyoming Reclamation Association

and delivered an address, January 21, on

"The Economic and Engineering Features

of the Colorado-Big Thompson Project."

Miss Grace N. Conant, formerly con-

nected with the Accounting Division of

the Bureau of Reclamation, resigned at

at the close of December 31, 1936, and
is now employed in the office of Hon.
Charles Kramer, Representative in Con-

gress from California.

Fred J. Haas has been appointed by
the board of directors of the Bard Irriga-

tion District, Reservation Division, Yuma
project, as secretary to succeed David N.

Dow, who has leased his land in the Reser-

vation Division and plans to spend the

next few years in Oregon.

TV /TORE than a thousand dairymen in

IVA the Yakima Valley participated in

a $14,465 dividend made during the

month of December by the Yakima
Dairymen's Association. An average re-

turn of o3'_' cents a pound for butterfat

was received during the past year, as

compared with 28 cents a pound in 1935.

MANY inquiries concerning Rio

Grande project land continue to

be received at the project office. There
is an unusually high demand for these

lands in spite of the fact that prices are

increasing almost daily.

Charles R. Trowbridge Dies

Charles Russell Trowbridge, first super-

intendent of Rocky Mountain National

Park and 35 years in ( rovernment service,

died January 6 at his home in Denver,

Colo., having succumbed to a heart

attack.

Mr. Trowbridge was born March 8,

1865, in St. Paul, Minn. Enlisting in the

Spanish-American War in 1898, he was

sent with the United States troops to the

Philippine Islands when insurrection

broke out there, and he saw the American
flag raised over Manila. At the close of

hostilities, Mr. Trowbridge was named
chief of the secret service of the city of

Manila, a position he held until his

appointment in 1913 as field representa-

tive of the Secretary of the Interior. It

was in this capacity that lie was sent to

Estes Park in 1915 to organize the admin-
istration of Rocky Mountain National

Park. This mission accomplished, Mr.

Trowbridge remained in the field as con-

tact man for the Department of the

Interior until his retirement in 1933. In

this capacity Mr. Trowbridge came in

frequent contact with a number of our

field offices as he fulfilled his duties as

Department inspector.

WITH a view to aiding newcomers
of limited means from drought

areas, a group of Yakima ranchers, busi-

ness men, and social workers, sponsored

by the Yakima Chamber of Commerce,
have undertaken to work out a program
to aid in settling these people on small

tracts.

CCONSTRUCTION of the new
j $125,000 post office building at

Sunnyside, W?sh. (Yakima project), has

been started. The second floor of this

building is understood to provide new
headquarters for the operation and
maintenance organization of the Sunny-
side division.

THE influx of land seekers on the

Owyhee project, Oregon-Idaho, con-

tinues to be as heavy as at any time since

the work on settlement of project land-

was started. On December 19 and 21

eight new settlers were located on project

lands by the Vale-Owyhee Land Settle-

ment Board.

FAIRFIELD, Mont. (Sun River proj-

ect) is one of the few towns in the

State that has shown a persistent growth

during the past 5 years.
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ADMINISTRATIVE ORGANIZATION OF THE BUREAU OF RECLAMATION
HAROLD L. ICKES, SECRETARY OF THE INTERIOR

Theodore A. Walters, First Assistant Secretary, In Charge of Reclamation. John C. Page, Commissioner. Bureau of Reclamation
Miss Mae A. Schcurr, Assistant to Commissioner and Chief, Division of Public Relations; George O. Sanford, General Supervisor of Operation and Maintenance; D. S.

Stuver, Asst. Gen. Supr. of Operation and Maintenance; A. R. Golze, Supervising Engineer, E. C. W. Division; Win. F. Kubach, Chief Accountant; Charles N.
McCullocb, Chief Clerk; Jesse W. Myer, Chief Mails and Files Division; lH»s Mary E. Gallagher, Secretary to the Commissioner

Denver, Colo., United States Customhouse

R. F. Walter, Chief Eng.: S. O. Harper, Asst. Chief Eng.; J. L. Savage, Chief Designing Eng.; W. H. Nalder, Asst. Chief Designing Eng.; L. N. McClellan, Chief Electri-
cal Eng.; Kenneth B. Keener, Senior Engineer, Dams; H. R. McBirney, Senior Engineer. Canals: E. B. Debler, Hydraulic Eng.; I. E. Houk, Senior Engineer,
Technical Studies; Spencer L. Baird, District Counsel; L. R. Smith, Chief Clerk: Harry Caden, Fiscal Agent; A. McD. Brooks, Purchasing Agent; C. A. Lyman,
Field Representative; L. S. Davis, Engineer, E. C. W. Division

Projects under construction or operated in whole or in -part by the Bureau of Reclamation

Project Office

Official in charge

Chief clerk

District counsel

Name Title Name Address

R. B. Williams
F. C. Youngblutt
It. J. Newell...

Superintendent
Constr. engr

do
. . do

J. C. Thrailkill

J. P. Siebeneicher
Los Angeles, Calif.

Newell. S. Dak W. J. Burke
Boise. Idaho B. E. Stoutemyer

R. J. Coffey
Portland. Oreg.

Boulder City, Nev Ralph Lowry..
B. E. Stoutemyer. ..
H. J. S. DeVries..Carlsbad _ Carlsbad. N. Mex__ Superintendent

Ft. Sumner. N. Mex Wilfred W. Baker
H. W. Bashore
W. R. Young..

do Do.
Constr. engr

do
C. M. Voyen W. J. Burke .

Central Valley Sacramento, Calif E. R. Mills R. J. Coffey ...
.- do . William F. Sha H.J. S. DeVries

Coulee Dam, Wash do B. E. Stoutemyer
doC. C. Fisher. __ Do.

J. W. Taylor W. J. Burke
Gila Valley R. B Williams

W. J. Chiesman
R.J.Coffey

Grand Junction, Colo Superintendent

Superintendent
. . do --

do Do.
Klamath Falls. Oreg B. E. Ilayden W. I. Tingley

E. E. Chabnt
do

B. E. Stoutemyer ..

W.J. BurkeMilk River
Havre, Mont. H.V. Hubbell

Dana Templin 2

F. J. Westerhouse
C. F. Gleason
J. R. Iakisch
D. L. Carmody
R. J. Newell ..

Acting Supt
Constr. engr
Supt. of power
Constr. engr
Superintendent

do
...do _

do
B. E. Stoutemyer

Do.

Francis J. Farrell Salt Lake City, Utah.
W. J. Burke

II. W. Johnson .

Orland . Orland. Calif W. D. Funk.. ... ... _ R. J. Coffey
Robert B. Smith
Geo. W. Lyle .

B. E. Stoutemyer.
It. J. CoffeyParker Dam, Calif... E. A. Moritz

Charles A. BurnsBayfield. Colo.. ..

Salt Lake City. Utah
H H. Berryhill

do
H. J. S. DeVries

Do.
L. R. Fiock Superintendent EI Paso, Tex.

Caballo, N. Mex... S. F. Crecelius
II. D. Comstock
E. C. Koppen . .

do Do.
Superintendent
Constr. engr
.. do. .

C. B. Wentzel W. J. Burke
Salt River Edgar A. Peek .. R. J. Coffey

Salt Lake City. Utah Francis J. Farrell
L. J. Windle2 .

Salt Lake City. Utah
L.J. Windle 2

Walter F. Kemp
A. W. Walker

Superintendent W. J. Burke
._ do do Do.

Fairfield, Mont W J. Burke Billings, Mont.
Constr engr Salt Lake City, Utah.

Umatilla (McKay Dam)
, C. L. Tice B. E Stoutemyer .

A. A. Whitmore
C. B. Elliott -. .

Engineer

do
do

Emmanuel V. Hillius
do

B. E Stoutemyer
do

Do.
H. A. Parker _.- Portland. Oreg.

Vale C. C. Ketchum Do.
do Philo M. Wheeler

Alex S. Harker
do
do _

R.J. Coffey

Do.
do Chas. E. Crownover..

R. C. E. Weber
Constr. engr.
Superintendent

Do.
Yuma Los Angeles. Calif.

IBouIder Canyon. Non-Federal. M.sland Park and Grassy Lake dams.

Projects or divisions of projects of Bureau of Reclamation operated by water users

Organization Office

i Operating official Secretary

Name Title Name Address

Baker (Thief Valley division) Lower Powder River irrigation district Baker. Oreg
Hamilton, Mont

Nctus. Idaho
Grand Jctn., Colo
Baliantine, Mont
Wellsville, Utah
Bonanza, Oreg

do

F. A. Phillips

N. W. Blindauer
Wm. H. Tuller

Charles Tharp
E. E. Lewis

Elsie H. Wagner
F. J. Hanagan
L. M. Watson
C. J. McCormich
H. S. Elliott

Hamilton.
Project manager
Superintendent
Superintendent

Boise.

1>* Black Canyon irrigation district Caldwell.
Grand Jctn.
Baliantine.

South Cache W. U.A B. L. Mendenh.-ill
Chas. A. Revell
Henry Schmor. Jr

Superintendent
Manager

Harry C. Parker
Chas. A. Revell
Dorothy Eyers
O. B. Patterson
R. H. Clarkson
O. W. Paul
Frank O. Redfield
P. T. Sutphen

Logan.
Bonanza.

Do.
Sidney, Mont
Chinook, Mont

Burley, Idaho
Gooding. Idaho
Fallon. Nev...
Mitchell, Nebr
Gering. Nebr
Torrington, Wyo
Northport, Nebr
Okanogan. Wash
Ogden, Utah
Phoenix, Ariz

Deaver, Wyo
Payson, Utah
Fort Shaw. Mont
Fairfield, Mont
Hermiston. Oreg
Irrigon. Oreg ...
Montrose, Colo
Ellensburg. Wash

Sidney.
Chinook.

Frank A. Ballard
Hugh L. Crawford
S. T. Baer

Rupert.

do
do

.. do

Burley.

Truckee-Carson irrigation district

Pathfinder irrigation district

Gering-Fort Laramie irrigation district

Gooding.
H. W. Emery Fallon.

North Platte: Interstate division Flora K. Schroeder
C. G. Klingman
Mary Harrach
Mabel J. Thompson
Nelson D. Thorp
D. D. Harris

Mitchell.
W. O. Fleenor
Bert L. Adams

Superintendent Gering.

Do.., Torrington
Bridgeport.

Okanogan irrigation district __ Nelson D. Thorp
D. D. Harris

Manager Okanogan.
Salt Lake Basis (Echo Res.) .

Salt River .
do

Ogden.
Salt River Valley W. U. A F. C. Henshaw

Geo. W. Atkins
Lee N. Richards
E. G. Breeze

Phoenix.

Shoshone: Garland division Powell.
Floyd Lucas Deaver.
William Grotegut Payson.

Sun River: Fort Shaw division Fort Shaw irripition district E. J. Gregory
H. P. Wangen

A. C. Houghton
J. Frank Anderson

Fort Shaw.
do Fairfield.

Herruiston.

Jesse R. Tompson
W. V. Russell

do.
Acting superintendent.
Manager

Irrigon.
Montrose
Ellensburg.

1 Operated by 5 irrigation districts.

Important investigations in progress

Project Office In charge of

—

Title

Colorado R'v B ' Senior engineer.

Columbia Basin F ' :„ c ~7 Construction engineer.

Colorado Bio- Th rr
Senior engineer.

Hugh Howell --- Engineer.
Do.
Do.

Frank C. Merriell Do.
Assistant Engineer.
Engineer.
Engineer.

Conchas.. _„ ...... ite Engineer.

Sallie A. B. Coe, Editor.
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"3 Years of P.W.A.'

It may justly be claimed that P. \V. A. has been of great advantage to the communities in

which projects have been built. While, of course, we have always regarded any project on

which the Government has loaned money or to which it had made a grant as the enterprise of

the city or county or State that was building it, nevertheless, as a protection to our investment,

we have exercised the right to see to it that the project was being constructed strictly in accord-

ance with the specifications. By working in friendly cooperation with the local authorities we
have educated them, in very many instances, in improved methods of building. I wonder how-

many communities there now are that have learned better construction methods on their public

works; that know that projects can be built more quickly than they had been built in the past:

and, more important still, that have acquired the knowledge that public works can be put up

as efficiently, as fionestly, and as graftlessly as a private undertaking.

As an effective means of giving work to the unemployed and as a potent instrumentality

in recovery, the Public Works program has fully justified itself. It has meant work for hundreds

of thousands of men in every part of the United States.

I believe that such a program of public works as we have been engaged upon has fully justified

itself as a most effective weapon in a war on depression. I am convinced that the country

realizes this, and that appreciation of what we have done will grow with the years. P. W. A.

has established precedents and has set patterns. 1 would be the last to claim perfection for it,

but at least, as the result of our hard-won experience, the country is in a position to undertake

much more quickly, and even more efficiently, than did we, a public-works program of a similar

sort if occasion should arise again. Not to be prepared to fight a depression with all known and

tested instrumentalities is just as criminally stupid as it would be not to be prepared if war should

invade our country.

The fires under the boilers of P. W. A. as an engine of national recovery may be banked

but they must never be drawn. The thousands of useful, permanent public works, serving as

many communities, stand as permanent monuments to what the Government, in cooperation

with the contractors of America, has contributed to overcoming the depression and form a solid

foundation upon which to build a great new department.

In a sense my address to you 4 years ago was my salutatory as Public Works Administrator.

Tonight in giving an accounting of my trusteeship before those whose help made the fine record

of P. W. A. possible, I am pronouncing a valedictory of a sort. If and when favorable action

is taken by the Congress, on the suggestion of President Roosevelt, that a Department of Public

Works be established as a recognized major agency of Government, a new path into the future

will have been blazed. In facing that future you are entitled to the consciousness that in doing

a good and worth-while job as contractors under the President's emergency program, you were

doing a good and worth-while job as citizens of the United States.

-Excerpts from address delivered by Secretary of the Interior Harold

L. Ickes before the Associated General Contractors of America at

their annual convention in San Antonio, Tex., February 77, 1937

.
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The committee included in its recom-

mended lists for detailed investigation,

for immediate construction, and for de-

layed construction projects in which the

Bureau of Reclamation is interested

which will cost more than $500,000,000.

Several of these projects are large long-

range developments, completion of which

will require 10 to 50 years. Enough
projects to make up three-fourths of the

total recommended expenditure fall into

this class.

All of the projects upon which the

Bureau now is working were included in

the list. Few, if any, new projects, how-

ever, were added in the classification

designed to constitute a reservoir to be

drawn upon for immediate construction.

Some new irrigation projects did appear

in the section which contains those

recommended for delayed construction.

The report recommended that $1,240,-

000 be made available for detailed inves-

tigation of four proposed irrigation proj-

ects. Twenty-six projects now under

construction by the Bureau were recom-

mended for immediate consideration and
completion. These will involve expendi-

tures of $335,548,000, although the annual

expenditures probably will be in the

neighborhood of only $50,000,000. Nine-

teen projects, including the irrigation

development which is a part of the Grand
Coulee Dam, Columbia Basin project, in

the State of Washington, were placed in

the delayed status. These would involve

expenditures of $262,425,000.

As construction advances, and if the

report of the Water Resources Committee
is revised from time to time and brought

up to date, it will be logical to expect

this group of projects now in a delayed

status to advance to a higher group for

consideration in connection with the

program for immediate construction.

Since 1902, when the Federal Reclama-
tion law was enacted, the United States

Bureau of Reclamation has been the prin-

cipal agency at work in the West in the

irrigation field. Prior to that time nearly

all of the simple and easy irrigation devel-

opments had been undertaken. Those
remaining were complex, presenting more
difficult engineering problems and calling

for more expensive works. During the life

of the Bureau of Reclamation, these proj-

ects have been growing increasingly

complex. They now almost universally

require conservation of water heretofore

wasted into the sea. The reason for this

is obvious. The water supply of this

western area is severely limited by nature.

We have been approaching at a fairly

rapid rate the time at which no water will

remain unused. Speaking broadly, few
projects now remain which do not include

control of entire rivers.

RECLAMATION DAMS—MULTIPLE-PURPOSE
DEVELOPMENTS

One such project already has been com-
pleted. Boulder Dam in Black Canyon
in the Colorado River has harnessed that

dangerous stream and changed its char-

acter completely over a long section of its

course. The Boulder Dam cost about

$114,000,000. It presented a welter of

new and difficult engineering problems,

but the service rendered by this project

completely justifies the expenditure and
the effort. By careful planning, Boulder

Dam is made to conserve water for more
different and diversified benefits and uses

than any other similar project so far con-

structed. It regulates an erratic stream

for the control of floods and the provision

of a reliable water supply for irrigators and
cities downstream. It will generate suffi-

cient hydroelectric energy to repay its

entire cost and provide a surplus. Al-

ready four 115,000-horsepower generators

are in operation in the Boulder Dam
power house. In addition, Lake Mead,
the world's largest artificial lake, has been

created and a new and valuable recreation

area provided in a section where this was
badly needed.

Boulder Dam is an example of the new
type of western water project. Others of

these multiple-purpose developments are

in construction. In the future most of the

major reclamation projections in the West
will be of this general type.

These projects fit admirably into a

national plan for control and conservation

of waters. They are adapted to meet the

immediate needs of a locality, they are

self-liquidating, and they serve the

national purpose through stabilization of

insecure communities and through mark-
edly increasing the national wealth.

reclamation's construction program

The Bureau of Reclamation now is en-

gaged in its largest construction program.

Seventy-two construction contracts of a
total value of $87,863,000 now are in

force. When the projects now in con-

struction are completed, the usable

storage capacity in Bureau of Reclama-
tion reservoirs will be increased to

56,610,000 acre-feet. These reservoirs

then will hold enough water to cover all

New England to a depth of almost 18

inches. Conservation of this amount of

water in the arid and semiarid West is of

immeasurable advantage.

Records of the Bureau of Reclamation
show that wealth produced from its

projects annually approaches the total

capital outlay involved in their construc-

tion. In addition to tangible and imme-
diate results, the intangible benefits are

reflected through the social scale. Trans-

portation and communication facilities

are strengthened. Railroads freight man-

ufactured articles to the western farmers

and carry in return their specialty prod-

ucts to eastern markets. Important
markets are provided for the industrial

centers. School, county, city, State, and
the National Governments are bul-

warked by the addition of prosperous

new communities. Western cities, which
have outstripped in growth the develop-

ment of their agricultural hinterlands,

are provided with a more secure future.

The effect on a community of a well-

planned water conservation project is

illustrated by the Imperial Valley in

California, where 500,000 acres are irri-

gated and a population of 65,000 persons

makes its home. It was at the mercy of

the Colorado River before Boulder Dam.
Since the flood gates of Boulder Dam were

closed in 1935, a new psychology is

apparent in the Imperial Valley. A
sense of security pervades there and it is

reflected in the business and agriculture of

the entire area. The danger of inunda-

tion of this below-sea-level valley and the

corollary threat of drought both have been

removed by regulation of the Colorado

River. These benefits are not entirely

intangible. In 1906 the Colorado broke

its banks and all but destroyed the valley.

Millions were spent in returning it to its

course. Millions more went into the

construction of a levee system, the main-

tenance of which required a heavy annual

outlay. In 1934, just 1 year before

Boulder Dam became operative, the flow

of the Colorado River dwindled to a

trickle and crops of an estimated value of

$10,000,000 failed in the valley. When
the Ail-American Canal is complete, and
it is about half done at this time, an

additional saving will accrue to the irriga-

tors in Imperial Valley. These farmers

now spend in excess of $1,000,000 a year

in cleaning silt from their ditches. The

desilting works under construction at the

head of the Ail-American Canal will

reduce greatly or eliminate the necessity

for this expenditure.

AN UNEXPECTED BENEFIT OF

STORED WATER

The benefits which result from the

conservation of water through storing it

in reservoirs sometimes appear in un-

expected ways. Here is an unusual

example of such work. This winter

severe cold gripped the intermountain

region of the West. Small streams were

frozen and the generating plants of power

companies failed for lack of water. In

the midst of this emergency, a hurried call

came to the Bureau of Reclamation from

power interests operating in two States

saying that unless water stored in one of

the Bureau of Reclamation reservoirs

could be released to run the turbines in

a certain power plant, there was immedi-
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PERSPECTIVE DRAWING DEVELOPED FROM PLAN8 OF CABALLO DAM KIO GRANDE PROJECT, NEW MEXICO, BY
WM. R. ORR, ENGINEERING DRAFTSMAN.

ate danger that the power output in those

States would be insufficient to permit

continuous operation of several major
industries. More than 3,000 men were

about to be thrown out of work. An
order went forward to release the required

water. The situation was saved. With-
out a backlog of stored water in this

particular area, many would have suffered

this winter.

The difficulties experienced by Salt

Lake City a few years ago provide another

illustration of the manner in which rec-

lamation reservoirs can be used. The
Salt Lake City water supply through a

series of dry years proved to be inade-

quate. Proration was resorted to. Dur-
ing several summers the people were
forbidden to water their lawns, and one
of the most beautiful cities in the West
was blighted. The Bureau of Reclama-
tion now is preparing to construct a pro-

ject by which irrigation supplies will be

supplemented and from which Salt Lake
City may obtain a sufficient and reliable

water supply in future emergencies.

I have dealt here at some length with

reclamation, because I am most familiar

with this work. It is cited as one branch
of the national problem of water conser-

vation and control. Other sections sim-

ilarly have individual needs, in many
cases as serious. No section or locality

is without such a problem.

This country has a tremendous job

before it in the conservation and control

of its waters, but it is not a task without
compensations. Soundly planned and
intelligently executed, the cost of a pro-

gram such as that sketched in outline by
the National Resources Committee will

be repaid in greater security for ourselves

and our children, and by new advances
along the road of progress.

New Mexico Section

A. S. C. E. Meets
The New Mexico section of the Ameri-

can Society of Civil Engineers elected its

"ilccrs for 1937 at a meeting held in

Albuquerque on December 15. The
list is as follows: Frederic G. Healy,

president; R. H. Rupkey, first vice presi-

dent; Thomas McClure, second vice

president; and William E. Strohm, secre-

tary and treasurer. On September 11,

1936, the first regular fall meeting of the

section took place at the University of

New Mexico. At the session Frederic

Healy, one of the directors of the section,

gave an account of the annual conven-
tion of the society, which was held in

Portland. The speaker of the evening

was Raymond Hill, consulting engineer

and director of the society, who discussed

the mistakes involved in the design of the

spillways of the Mormon Flats, Horse
Mesa Dam, and Roosevelt Dam. At a

meeting of the section held in Santa Fe on

October 14 last, a talk was given by
Harold Conkling, deputy State engineer

of California. Mr. Conkling's subject,

which was Administrative Control of

Underground Water, elicited enthusiastic

discussion. On November 9 Daniel W.
Mead, then president of the society, was
entertained at a banquet given by the

section at the El Fidel Hotel. Dr. Mead
was the speaker on this occasion, his sub-

ject being Engineering Ethics.

—

Civil

Engineering.

THE unemployment situation in

Carlsbad, N. Mex., and on the proj-

ect is being well taken care of by the reg-

ular farm work and the P. W. A. beach

project in Carlsbad and activities occa-

sioned by the commencement of operation

at the union potash location.

21 Projects See Slides on
Irrigation Agriculture

The illustrated lecture, New Ideas in

Irrigation Agriculture, consisting of 56
slides in natural color and valuable data
on irrigation farming, has been scheduled
for showings on 21 reclamation projects

during January, February, and March.

The slides have been presented at meet-
ings of water users, farm groups, civic

organizations, commercial clubs, irriga-

tion conferences, and schools. Special

meetings featuring the slides have been
arranged in public auditoriums, school-

houses, and movie theaters of the projects

and surrounding regions.

Severe snowstorms and the coldest

weather on record for two decades handi-

capped many project programs, and in

some instances meetings had to be can-

celed because the roads were impassible.

In spite of the severe weather, over 100
farm groups have enjoyed the illustrated

lecture during the past 3 months. Several

projects are asking if the slides can be
loaned again for additional programs in

their community. Requests for the slides

continue to come from farm groups,

schools, and colleges.

A printed lecture, accompanying the

slides, covers conservation of soil and
water through better irrigation practices,

new ideas in developing permanent pas-

ture, suggestions for controlling and
eradicating noxious weeds, and affords a

pertinent program for farm groups during

the spring season. The slides are avail-

able to groups interested in the develop-

ment of better irrigation farming on
request to J. C. Page, Commissioner,
Bureau of Reclamation, Washington,

D. C.

High Yields of Pima Cotton

on Yuma Project

W. H. Cooch, pioneer rancher and cot-

ton grower in the Bard district, reports

very satisfactory returns from his 1936

cotton crop. From 20 acres of Pima
long staple cotton, 8,868 pounds net lint

were produced. Five bales were sold in

October 1936 for 26.5 cents per pound,

and remainder of the crop or 13 bales,

topped the Phoenix market during the

week ending January 23 at 32.5 cents.

The average gross return per acre was
S136.62.

For the 1935 season Mr. Cooch reported

an average of 637 pounds net lint per

acre from a 9-acre field of Pima cotton.

This is one of the highest yields on record

for this variety of cotton.— Yuma Daily

Sun.
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Reclamation Recognition

Last month the National Resources

Committee submitted to the President of

the United States its report on public-

works planning. This the President, in

turn, submitted to Congress.

Recommendations are made that there

be formulated a (j-year program of Federal

construction of approved projects which
were submitted to the Committee; that

there be annual revision of such a pro-

gram, and that revision and adoption of

the submitted list of approved projects be

made by Congress; that a lump-sum
annual appropriation under regular bud-
get procedures for expenditure on these

projects be made by Congress, and that

these funds be allocated to appropriate

construction agencies by a permanent
public-works or development agency.

The projects included in the recommenda-
tions of the Committee to be either inves-

tigated or constructed are by no means a
complete list of worthy projects but

represent only those projects submitted
to the Committee and approved by it.

However, the provision for annual revi-

sion of the approved list of projects

affords an opportunity for the submission
of other worthy projects to the National
Resources Committee for review.

The Committee personnel is as

follows:

Harold L. Ickes, Secretary of the Interior,

Chairman.

Harry H. Woodring, Secretary of War.

Henry A. Wallace, Secretary of Agricul-

ture.

Daniel C. Roper, Secretary of Commerce.
Frances Perkins, Secretary of Labor.

Harry L. Hopkins, Works Progress

Administrator.

Fredric-A. Delano.

Charles E. Merriam.

RECLAMATION TERRITORY

Of especial interest to the Federal

reclamation projects is the liberal recog-

nition of the prominent place Federal

reclamation must take in any water-con-

servation program. The detail of the

report treated by drainage basins includes

irrigation in both classifications of "in-

vestigation projects" and "construction

projects." The official territory of the

Bureau falls in the following drainage

basins: Missouri, Southwest, Upper Rio

Grande, Western Gulf, Colorado, the

Great Basin, California, and Pacific

Northwest.

These divisions were established by the

National Resources Committee for con-

venience and each includes specific proj-

ects either for investigation or construc-

tion. The report makes no attempt to

designate the methods of financing nor

whether they are considered to be Federal

or non-Federal undertakings.

A typical set-up in the Missouri Basin

project list appears on the opposite page.

COORDINATING UNIT EFFECTIVE

From this it will be seen that a great

amount of work has been accomplished

in the field of orderly planning for the

utilization of water resources. Much can

be said in favor of the recommended re-

view of projects to bring about the maxi-

mum benefit from the water resources.

Such orderly planning is exemplified in

the building of Boulder Dam, seven States

being involved in the drainage basin. By

advance planning and a correlation of

data of all agencies, Boulder Dam is an

accomplished fact. It disposes of what
has been a very troublesome flood control

problem, and with the completion of the

Ail-American Canal, which carries Colo-

rado River water from the Imperial Dam
below Boulder Dam to the very fertile

Imperial Valley, control of Colorado

River water has been placed entirely

within the United States.

The goal of preventing disastrous floods

in dangerous flood territory and of storing

flood waters, which would otherwise go to

waste without beneficial use, is a national

one. Every opportunity for the conser-

vation of water in the Western States

should be studied in connection with irri-

gation development in order to obtain

the maximum national benefit from the

limited water supply. For this purpose

a coordinating unit is important.— M. A.

Schnurr.

Colorado Section A. S. C. E.

Holds Meeting

On December 14, 1936, the Colorado

section of the American Society of Civil

Engineers held its annual meeting, at

which the following officers were elected

for 1937: E. B. Debler, hydraulic engi-

neer, Bureau of Reclamation, president;

R. L. Downing, vice president; and P. S.

Bailey, secretary-treasurer. The feature

of the occasion was a talk by John H. A.

Brahtz, engineer in charge of the photo-

elastic laboratory of the United States

Bureau of Reclamation. Mr. Brahtz

spoke on The Photoelastic Apparatus in

Theory and Application, illustrating his

talk with instruments and materials from
the Bureau of Reclamation.

—

Civil

Engineering.

WORK of constructing farm buildings

by the Resettlement Administra-

tion on their project in the lower Grand
Valley is progressing.

(Cut along this line)

Commissioner, (Date)

Bureau of Reclamation,

Washington, D. C.

Sir: I am enclosing; my check 1
(or money order) for 75 cents to pay for a year's subscription to The

Reclamation Era.
Very truly yours,

(Name)

'LDo not send stamps.
(Address)

Note—30 cents postal charges should be added for

foreign subscriptions.
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Group A.— Project for immediate investigation or construction

[This table referred to in editorial]

1. INVESTIGATION PROJECTS
Missouri Basin, general:
Irrigation: Investigation of small-scale projects in Great Plain area
Yellowstone:

Irrigation: Yellowstone-Missouri-Snake diversion project . . ...

General: Big Horn River Basin, plan of development

2. CONSTRUCTION PROJECTS
Missouri headwaters:

Irrigation:
Ackley Lake, Mont.: Increased water storage by raising natural outlet of lake, and to fill same bj

feed canal (5 miles long) from Judith River for irrigation supply.
Barber, Mont.: Outlet tunnel from Deadman's basin to return wafer to the river to supplj lower
Musselshell canals.

Durand, Forks, and Martinsdale, Mont.: Reservoirs for irrigation

Fairfield, Mont . : Sun River project canals and drains to complete system

Fort Belknap Indian Reservation, on Milk River, Mont.: Improvements to present irrigation sys-
tem.

Madison County, Mont.: Storage reservoir on Ruby River for irrigation of lands in Ruby and Jeffer-
son Valleys.

Montana: Small reservoirs in several counties costing less than $25,000 each, for irrigation and graz-
ing, including Little Dry Creek, Buffalo Hill. Ash Creek, and Clear Lake.

Saco, Mont.: Saco Divide pumping division of the Milk River project for irrigating 10,000 acres of
land above gravity system.

Upper Boulder, Mont.: Dam to provide supplemental storage for irrigation
Irrigation and water supply:

Fort Peck Indian Reservation. Mont.: Missouri River pumping plant fur stabilizing supply for

several units on reservation.
Jordan, Mont.: Big Dry Creek storage reservoir to be used in conjunct ion with Wolf Creek Reservoir

for irrigation purposes. It would also serve town of Jordan.
Yellowstone:

Irrigation:

Big Horn and Powder River Basins, Mont.: Small reservoirs
Crow Indian Reservation, Mont.: Irrigation systems

Estimated
cost

Gooseberry Reservoir, Wyo.: Storage.. .

Grass Creek Reservoir, Wyo.: Supplemental storage ..

Heart Mountain Division, Shoshone project, Wyo.: In mat ion.

Louis Lake Reservoir, Wyo.: Supplemental storage
Owl Creek, Wyo.: Irrigation district; supplemental supply...
Riverton irrigation project, Wyo

Shell irrigation project, Wyo.: Additional storage . .

Sidney, Mont.: Pumping project
Tensleep Meadows Reservoir, Wyo.: Storage. ... .....

Tongue River, Mont.: Storage .. . ...

Upper (Missouri) western tributaries:
Irrigation:

Carter County, Mont.:
Storage on Box Elder Creek
Little Missouri River: Storage and irrigation canals

Cheyenne:
Irrigation: Niobrara and Weston Counties, Wyo.: Constructing 4 dams and reservoirs to provide
storage of water for irrigation purposes.

Platte River:
Irrigation and power: Casper-A lcova project, Wyo

$150,000

150,000

50.000

98, ooo

300,000

4011. 000

400.000

30,000

527, 000

2.50.000

400. am

200. 000

100,000

80.000

Remarks

200,

300,

197,

100,

: 500,

31,

325.

750.

55,

85,
Is.

820,

67, 000
778,000

Plans nearly ready.

Inlet tunnel from Musselshell River under con-
struction; sum needed to complete.

Cost given is for first 2 years; additional needed
to complete, $376,000.

Cost given is for first 2 years; additional needed
to complete, $500,000.

Storage in chain of lakes included with Milk
River project; plans completed, cost given is for

first 2 vears, additional needed to complete,
$30,000.

Plans completed.

Plans are incomplete.

Plans in preparation; cost given is for first 2 years;
additional needed to complete, $600,000.

Cost given is for first 2 vears: additional needed to

complete. $100,000.

Plans nearly ready.

Plans can be completed quickly.
Cost, given is for first 2 years; additional needed
to complete $200,000

Sum necessary to complete.

Cost given is for first 2 vears; additional needed
to complete, $3,100,000.

Plans nearly completed.

Plans in progress.

Plans ready.
Ready for contract.

Plans nearing completion.

2, 000, 000 Under construction; cost given is for next 2 years
additional needed to complete, $4,800,000,

Gopher Catching Contest—Cash Rewards Offered

By Henry Frauenjclder, President Yuma County Water Users' Association

AN OPPORTUNITY to earn some

J~\_ ready money is being offered by the

Yuma County Water Users" Association to

all the youngsters, both boys and girls,

enrolled in the valley schools. Clifton

Harkins, county school superintendent,

realizing the benefit that will accrue to

the farmers of this district and the value

to the pupils of an experience in coopera-

tion, has enthusiastically approved the

contest.

Schools participating in the campaign
are Gadsden, Somerton, Sunnyside, Rood,

and Crane. To the boys or girls in each

school catching the greatest number of

gophers a prize of $5 will be given, to the

ones accounting for the second greatest

number a prize of $3.50, and to the ones

ranking third a prize of $2. But that

isn't all. In addition to the foregoing

amounts, grand prizes of $5, $3.50, and
$2 will be given to the three pupils rank-

ing highest in the whole valley.

In order to keep up the interest of all

the boys and girls throughout the two or

more months of the contest, a bounty or

reward of 2 cents will be paid for each

and every gopher caught. This amount
is guaranteed and has nothing to do with

the prize money. The bounty of 2 cents

per gopher will be paid every 2 weeks.

Mack Taylor, a specialist from the

United States Biological Survey, will be

in direct charge of this gopher-control

campaign. He will not only be glad to

give expert instruction to pupils in the

best ways to set traps but will also call

regularly two or three times each week

at all valley schools to keep records of

the number of gophers caught by each

pupil. The tails of all gophers caught

are to be turned over to Mr. Taylor who
will at the end of every 2 weeks pay 2

cents per tail.

Farmers all over the valley are urged

to take advantage of this opportunity to

have their ranches trapped and freed of

gophers. Several ranchers have already

declared their intention of adding a few

cents to the bounty offered by the Water

Users' Association to encourage the boys

and girls to thoroughly trap their farms.

The hardware stores of E. F. Sangui-

netti and the I. V. Hardware Co. have

generously offered to cooperate with the

water users' association for the duration

of this contest, selling the standard makes
of gopher traps at cost price of $1.90 per

dozen.

(Continued on p. 53^
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Grand Coulee Construction Spreads Work Over 40 States

CASH registers in 40 States and the

District of Columbia to December
31, 1936, were rung as $23,264,334.26

worth of equipment and materials was

purchased for construction of Grand

Coulee Dam, being built by the Bureau

of Reclamation on the Columbia River

in eastern Washington.

"The remarkable spread of off-the-site

work provided by Boulder Dam is being

equaled at this time in the construction

of Grand Coulee Dam", Secretary of

Interior Harold L. Ickes said in comment-
ing on the report by the Bureau of

Reclamation of purchases made by it and

the principal contractor ( Mason-Walsh-
Atkinson-Kier Co.). "The thousands

who have obtained employment at

prevailing wages at Grand Coulee Dam
these last 3 years have been only the

advance guard of an army of men spread

in a great fan in factories, forests, and
mines, and on railroads completely across

the continent.

"This army has been sending up mate-

rials for use at the dam, and their employ-

ment to that extent has been given by

the construction of Grand Coulee Dam
just as surely as if they had strung the

cable they made or drove the steel piles

they fabricated at the site itself."

Of the total cost of the construction

to December 31, nearly two-thirds has

gone into the production of off-the-site

labor, for in addition to the $23,264,334.26

which has gone for equipment and mate-

rials, about $2,000,000 has been paid

for freighting the purchases to the dam.

Govern-
ment MWAK Total

Ala $86, 189. 12 $1, 000. 00
456. 38

1, 663, 268. 19

48, 257. 88

62, 799. 28

158, 020. 06
59, 917. 06

536. 23
2, 008. 02
9, 824. 65

1, 653, 325. 14

5. 336. 06
150,899.62

10.73
7. 960. 07

5.40
3, 166. 64

42,831.09
112,856.49
135, 620. 06
473,718.31
67, 756. 57

51, 498. 24
179. 00
562. 50

702, 218. 50

1, 297, 464. 82
170. 86

1, 800. 00
1,824,815.11

509, 137. 03

1, 159, 143. 43

3, 057. 66

2, 000. 00
201.71
68.00

499. 24

792. 10

6, 021, 088. 37

6, 183. 53

178, 828. 92

$87, 189. 12
456. 38Ark

Calif 96, 082. 24

96, 929. 40
1,215.65

1, 759, 350. 43
145, 187. 28Colo
64, 014. 93

158, 020. 06Del
Dist. of Col...
Fla

31, 888. 96 91, 806. 02
536. 23

Ga_. 40.80
2, 740. 81

188, 439. 03
1, 073, 131. 58

11,393.66
219. 63

2. 048. 82
Idaho 12, 565. 36
Ill 1, 841, 764. 17
Ind. 1, 078, 467. 64
Iowa 162, 293. 28
Kans 230. 36
Kv 7, 960. 07

La 5.40
Maine 3, 166. 64
Md .. 307. 59

5,112.48
16, 067. 16

29, 890. 75

87, 337. 44

43, 13S. 68
Mass 117,968.97
Mich... 151, 687. 22
Minn 503, 609. 06
Mo 155, 094. 01
Mont 51, 498. 24
Nebr 179.00
Nev 845. 85

94, 358. 47
212, 850. 90

1,408.35
N. J 796, 576. 97
N. Y.__ 1,510,315.72
N. II . 170 86
N. C 1, 147. 77

49,593 71

128, 171. 68

59, 650. 32

2, 318. 58

2, 947. 77
Ohio 1, 874, 408. 82

637, 308. 71Ore?
Pa _. 1, 218, 793. 75

5, 376. 24R. I.

s. c 2, 000. 00
Tenn 415.51 617. 22
Tex.. 68 00
Utah 2, 846. 46

92.16
4, 480, 042. 85

28, 983. 74

56,747.11

3, 345. 70
Va 884. 26
Wash 10,501, 131.22
W. Va
Wis

35, 167. 27
235, 576. 03

Total 6,845,051.41 16, 419, 282. 85 23, 264. 334. 26

The contractor has put $16,419,282.85

into purchase of equipment and supplies,

according to figures presented to the

Bureau of Reclamation, against $11,478,-

341.13 he has paid to employees working

at the dam. The Bureau of Reclamation

has expended $6,845,051.41 for materials.

Expenditures made by less important

contractors on the job have not been

broken down here.

Almost half of the money which has

gone for materials and supplies has been

spent in States east of the Mississippi

River. Expenditures of more than

$1,000,000 have been made in seven

States, California $1,759,350.43, Illinois

$1,841,764.17, Indiana $1,078,467.64, New
York $1,510,315.72, Ohio $1,874,408.82,

Pennsylvania $1,218,793.75, and Wash-
ington $10,501,131.22. While the largest

total appears for the State of Washington,

in which the dam is being constructed,

many of the purchases made there have

been made through dealers. Much of

this material is manufactured in other

parts of the country. No attempt was

made to trace these purchases beyond the

dealer.

In addition purchases were made of

more than $100,000 in 10 States, Colo-

rado $145,187.28, Delaware $158,020.06,

Iowa $162,293.28, Massachusetts $117,-

968.97, Michigan $151,687.22, Minnesota

$503,609.06, Missouri $155,094.01, New
Jersey $796,576.97, Oregon $637,308.71,

and Wisconsin $235,576.03.

The States benefitting by this construc-

tion and the total amounts expended in

each are listed in the accompanying table.

Progress of Investigations of Projects

Blue River transmountain, Colorado.—
Surveys were in progress at the Empire
Reservoir site on Clear Creek and on the

canals from Clear Creek to the South

Platte River and beyond. Horizontal

control was being established for the

entire system. Foundation explorations

of the Green Mountain Dam site were con-

tinued with the excavation of test pits,

tunnels, and shafts. Computation of

reservoir areas and capacities ajid the

preparation of geologic maps was in

progress.

Colorado-Big Thompson, Colorado.—

A

summary was prepared during the month
covering all the geological features of the

project. The designs and cost estimates

of the project were completed, water
supply studies were continued, and a sum-
mary of the proposed report on the in-

vestigations was prepared and forwarded
to the Washington office for review.

Eastern slope, Colorado: (a) Cherry
Creek surveys.—Located east of Castle

Rock, Colo. Topographic surveys were

completed at the reservoir site, which is

about 3/4 miles southeast of and above
the washed out Castlewood Dam. Topo-
graphic surveys of the dam-site were in

progress at the end of the month. Water
supply studies are in progress in the

Denver office, to determine the amount of

water available for storage at the above

site.

(b) Hugo flood-control surveys.—Located

on Big Sandy Creek about 5 miles south-

east of Limon. Topographic surveys for

an off-stream reservoir site and along

the canal alinement for a proposed

diversion of the entire flow of the creek

have been completed. Topographic sur-

veys are now in progress on the diversion

dam and reservoir sites.

(c) Purgatoire River surveys.—Located
about 7 miles southwest of Trinidad.

Cross sections of the river channel were
taken to indicate the storage capacity

available. Vertical and horizontal con-

trol surveys have been completed and

topographic surveys are now in progress

at the reservoir site.

(d) Republican River surveys.—Located

about 9 miles southwest of Wray. Topo-

graphic surveys have been completed on

the reservoir site. A weir has been in-

stalled on the stream to obtain informa-

tion for use in water-supply studies.

Western slope, Colorado: (a) La Plata

project.—The exploration work at Hay
Gulch Dam site no. 1 was near comple-

tion. The test pits indicate favorable

geological conditions.

(b) Mancos Valley project.—At Jackson

Gulch Dam site, a considerable amount

of glacial deposit has been encountered

in the test pits at higher elevation, and

the lower pits indicate favorable geological

conditions. The project map is near

completion.

(c) Paonia project.—The crop census of

the project was completed and is now
being summarized. Topography sheets
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were inked and checked. Water-right

records were listed and tabulated.

(d) Roan Creek project.—Test-pit work

was completed on Carr and Kimball

Creeks. Water rights were listed and

tabulated. The draft of field report was

completed.

(e) Silt project.—Water-right records

were checked and tabulated on Rifle and

Elk Creeks. A crop census was made
and summarized. Topography was sup-

plemented on the West Elk Creek, and

estimates were made on the proposed

canals. The field work was completed.

(/) West Divide Creek project.—A crop

census of the project was made and sum-

marized. Estimates were made of yard-

ages and small structures on the proposed

canal from Buzzard Creek to the West

Divide Creek. Water-right records were

listed and tabulated. A preliminary

reconnaissance report pertaining to Buz-

zard and Plateau Creeks was prepared.

Rio Grande Basin, Colo.-N. Mex.: (a)

Conejos River Reservoir and Dam sites.—

-

A study of water supply for the Platoro

no. 6 reservoir was carried on during the

month, in connection with which a deter-

mination was made of the irrigation uses

in the river basin. Four test pits were

completed during the month, disclosing a

fairly tight silt-y material in the dam site

and reservoir basin, but without reaching

ground water. Diamond drilling at the

site is contemplated.

(b) San Juan-South Fork transmountain

diversion.—The study of water available

for this diversion was completed.

(c) Animas-Rio Grande transmountain

diversion.—The preliminary water supply

studies were completed for the Wemi-

nuche Pass diversion being considered in

connection with this feature, including a

study of the effect of the diversion upon

the water supply and operation of the

Pine River Reservoir.

(d) San Juan-Chama diversion.—The
preliminary water supply studies were

completed and an operation schedule for

the reservoirs and canals was prepared.

Preliminary cost estimates were being

made for siphons. Test pit work was

begun late in the month at the Stinking

Lake Dam site.

(e) State Line Dam site.—Triangula-

tion surveys of the reservoir site and

topography of the lower dam site were

completed. Topography was being taken

of the reservoir area when weather con-

ditions made it necessary to discontinue

the work at the end of the month.

Diamond drilling was completed at the

lower dam site and work was under way

in adjacent areas to determine ground

water conditions.

Boise (Boise-Weiser-Payette), Idaho.—
Field work was seriously hampered by

unusually cold weather and heavy snows

125959—37 2

which remained on the ground. Canal

location topography was continued on the

lines from Banks to Horsehose Bend and

from Boise diversion dam to Dry Creek

and the completed field sheets were inked.

Land classification of the Mountain Home
area was continued. All of the field sheets

were inked for the Weiser land classifica-

tion and for the Cabarton Dam and

Reservoir site.

Madison River diversion, Montana-

Idaho.—Areas of irrigable land were meas-

ured on the field sheets.

Gallatin Valley, Mont.—Field work was

completed at the Spanish Creek Dam and

Reservoir site at the mouth of Gallatin

Canyon, and tables of area and capacity

were prepared. Data were assembled

and a review of the preliminary report

begun preparatory to the preparation of a

final report on the investigations.

Buffalo Rapids, Mont.—The supple-

mental report on these investigations was

completed during the month and has been

approved for distribution.

Saco Divide, Mont.— Draft of the final

report on these investigations is in prog-

ress. Preliminary designs of the pumping

plant are being made with particular

reference to the relative economy of

electrical and natural gas driven pumps.

Conchas project, New Mexico.—Loca-

tion surveys were made of the canal loca-

tion, including alternate lines. Strip

topography was taken at critical sections

and detail topographic surveys were made

at three tunnel locations. Surveys of the

canal and lateral system to define the

upper boundaries of the irrigable land

were carried on, and land classification

was continued. Data were assembled in

the Denver office for use in making st ndies

of available water supply.

Deschutes, Oreg.—The manuscript of

the draft of report on the Plainview proj-

ect is complete and the maps and pre-

liminary design and estimate therefor are

in course of preparation. Field work was

completed on the south unit project dur-

ing the month and the consolidation of

data into a final report is in progress.

Black Hills, S. Dak., (a) Angostura

project.—A preliminary draft of the report

on the project was completed except for

the design and estimate of the dam,

which is being prepared.

(b) Rapid City project.—At. the end of

the month nearly all of the relocated

railroad line around the Pactola Reservoir

site had been projected on the map.

Dixie project, Utah.—The draft of re-

port on the Dixie investigations has been

completed and is being typed for consider-

ation by the Denver office. Canal aline-

ment is being plotted and computations

underlying cost estimates are being made

for the Blue Bench investigations. Pre-

liminary cost estimates and drawings for

the Salt Lake Metropolitan Water Dis-

trict Aqueduct are nearing completion

and the draft of report on this work will

be finished shortly.

Colorado River Basin.—Weather condi-

tions forced almost complete suspension

of the work in Colorado, and only a

small amount of classification in the

Montezuma Valley was done.

Power Development on

Reclamation Projects

The power output per month on the

Federal reclamation projects now amounts

to more than 100,000,000 kilowatt-hours,

and 'the list of projects with output for

January 1937, is as follows:

Output
Project (Kilowatt limns

Arizona, Salt River . . 7, 628, 380

Arizona - Colorado -Nevada,

Boulder Canyon 82, 323, 000

Arizona-Colorado, Yuma.. 009,083

Colorado, Grand Valley . 261, 900

Idaho:

Boise. 2,058,717

Minidoka 2, 155,000

Nebraska-Wyoming, Nort h

Platte 1,536,110

Nevada, Newlands 316, 090

Utah, Strawberry Valley ... 275, 023

Washington, Yakima. 1,953,270

Wyoming:
Riverton.. 185,080

Shoshone.

_

800, 100

Total.. .__--_. 100, 101, 753

Gopher Catching

(Continued from p. 51)

Four years ago a similar contest which

was conducted with the help of the

school children, accounted for a total of

more than 10,000 gophers. At that time

prize money only was offered but no guar-

anteed bounty for each animal trapped.

It is confidently expected that the present

campaign will net even better results.

BROME grass continues to lead all

grasses.

—

Experiment substation, Bea-

verlodge, Alberta, Canada.

INQUIRIES continue to be received

by the Sun River project from quali-

fied settlers for homesteads and farmers

interested in moving onto irrigated tracts.

The Resettlement Administration worked

with a considerable force during most of

December.
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Supreme Court Renders Decision in "Fox v. Iekes et aW
THE Supreme Court of the United

States on February 1, 1937, in an

opinion (Ickes v. Fox et al.) by Justice

Sutherland upheld the decision of the

United States Court of Appeals for th<

District of Columbia, rendered June 8,

1936 (85 Fed. 2d, 294), refusing to order

a dismissal of the suits brought against

the Secretary of the Interior by plaintiffs

Fox, Parks, and Ottmuller, water users

on the Sunnyside division of the Yakima,

project, Washington, to enjoin the Secre-

tary from refusing to deliver to them more
than 3 acre-feet of water per acre per

annum. The cases involved a dispute

over the amount of water which the plain-

tiffs had obtained under their contracts

with the United States. The attorneys

for the United States moved in the trial

court for the dismissal of the suits on the

ground that the United States was a

necessary party. The trial court refused

to enter the order and its refusal was

upheld by the United States Court of

Appeals for the District of Columbia and

later bj the Supreme Court.

The court says:

"We are thus brought to the decisive

question, Is the United States an indis-

pensable party defendant? If so, the

suits, however meritorious, must fail,

since no rule is better settled than that

the United States cannot be sued except

when Congress has so provided; and here

thai has not been done. Petitioner -

contention that the United States is an

indispensable party defendant and, as it

cannot be sued, the suits should have

been dismissed, is based upon the propo-

sitions, as we understand them, that the

United States is the owner of the water

rights; that respondents' claims rest en-

tirely upon executory contracts; and that

the relief sought is the substantial equiva-

lent of specific performance of these con-

tracts.

"The fallacy of the contention is ap-

parent, because the thus-far undenied

allegations of the bill, as already appears,

demonstrate that respondents have fully

discharged all their contractual obliga-

tions; that their water rights have become
vested; and that ownership is in them and
not in the United States. The motion to

dismiss concedes the truth of these alle-

gations; but even if they were denied, we
should still be obliged to indulge the

presumption, in favor of the jurisdiction

of the trial court, that respondents might

be able to prove them (United States v.

Lee, 106 U. S. 196, 218, 219; cf. Tindal v.

Wesley (167 U. S. 20-1, 213 et seq.).

In support of his contention, petitioner

relies upon American Falls Res. Dist.

No. 2 v. Crandall (82 F. (2d) 973), but

that decision, insofar as it is not in

harmony with the view which we have

just taken, must be disapproved.

"The suits do not seek specific perform-

ance of any contract. They are brought

to enjoin the Secretary of the Interior

from enforcing an order, the wrongful

elicit of which will be to deprive re-

spondents of vested property rights not

only acquired under congressional acts,

State laws and Government contracts, but

settled and determined by his predeces-

sors in office. That such suits may be

maintained without the presence of the

United States has been established by
many decisions of this court, of which the

following are examples: Noble v. Union
River Logging R. R. (147 U. S. 165, 171-2,

176), Philadelphia Co. v. Stimson (223

U. S. 605, 619), Goltra v. Weeks (271

U. S. 536, 544), Work v. Louisiana (269

U. S. 250, 254), Payne v. Central Pac.

Ry. Co. (255 U. S. 228, 238). These
decisions cite other cases to the same
effect."

Articles on Irrigation and Related Subjects

Administrative Management
Report of the President's committee,

Louis Brownlow, chairman, Jan.

1937, 47 pages.

Ail-American ( 'anal:

Water to make the Desert bloom, illus.

Jos. C. Coyle, Compressed Air Maga-
zine, Jan. 1937, vol. 42, no. 1, pp.
5218 5225, 5235.

All-American nearing completion as

Imperial Dam enters second year,

illus. Western Construction News,
Jan. 1937, vol. 12, p. 33.

Arbor Day

:

Arbor Day, its purpose and observance.

Foresl Service, Department of Agri-

culture, Farmers Bulletin No. 1492,

revised Nov. 1936, 25 pages.

Besson, F. S.

:

Seepage and uplift under dams. F. S.

Besson, military engineer, Sept. Oct.

1936, vol. 28, pp. 378 381.

Planks, R. F., and E. N. Vidal:

Placing concrete by vibratory methods,

paper presented at the annual high-

way engineering conference, Uni-

versity of Colorado, Jan. 14-15,

1937, with bibliography, 15 pages.

Published in proceedings and in

Rocky Mountain Contractor.

Buchanan Dam:
The Buchanan Dam, illus. C. W.

Morrison, Compressed Air Magazine,

Nov. 1936, vol. 41, no. 11, pp.

5157 5163 (Federal Works Pro,.

Xo. 380 R).

Central Valley project:

Active construction nears on Central

Valley project. Western Construc-

tion News, Jan. 1937, vol. 12, p. 22.

Cooke, Morris L., chairman:

The future of the Great Plains, illus.

Report of the Great Plains Com-
mittee of which Commissioner John

C. Page is a member. Dec. 1936, 194

pages. Price 40 cents, Superin-

tendent of Documents, Washington,

D. C.

' u ird< m, ( Irani :

Arch dam of ice stops slide, illus.

Engineering News-Record, Feb. 11,

1937, vol. 118, pp. 211-215. (Edi-

torial p. 236.)
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Grand Coulee Dam

:

Greasing the skids at Grand Coulee,

by H. W. Young, ill us. Contractors

and Engineers Monthly, Jan. 1937,

vol. 34, no. 1, pp. 1, IS, 41, 49.

Stopping the earth slide at Grand
Coulee Dam, illus. Western Con-

struction News, Jan. 1917, vol. 12,

p. 15.

Hays, Jas. B.:

Grouting contraction joints at Boulder

Dam, illus. ('ivil engineering, Feb

1937, vol. 7, no. 2, pp. 126-130.

Hinds, Julian:

Economic water conduit size (Los

Angeles Aqueduct ami Parker Dam)
illus. Eng. News-Record, Jan. 28,

1937, vol. 118, pp. 113 12(1 (cover

illus., Parker).

Ickes, Harold L., chairman:

Public works planning, National lie-

sources Committee, Dee. 1936, 221

pages. Price 60 cents, Superin-

tendent of Documents, Washing-

ton, D. C.

Idaho Reclamation:

Ninth biennial report of Department
of Reclamation, 1935-36, H. W.
Faris, commissioner, Boise, [daho,

111 pages.

First report State planning board,

period ending Dee. 1936, Will Si-

mons, chairman, 136 pages.

Imperial Dam:
Progress at Imperial Dam, illus. Fug.

News-Record, Jan. 21, 1937, vol.

US, pp. 92-94.

McClellan, L. N., and others:

Switchboards for Boulder Dam power
plant, illus. L. N. McClellan, A.

J. A. Peterson, and C. P. Garman,
Electrical Engineering, Feb. 1937,

vol. 56, no. 2, pp. 224 -236 and 244.

Neubergcr, Richard L.:

The biggest thing on earth, map and

chart, Grand Coulee Dam, Harp-

ers, Feb. 1937, vol. 174, pp. 247 258

Page, John C:
John C. Page named to head Reclama-

tion (portrait). Eng. News-Record,

Jan. 28, 1937, vol. US, p. 144.

Reclamation projects:

Table of reclamation projects and

funds. Southwest Builder and Con-

tractor, Jan. 15, 1937, vol. 89, pp.

11-12.

Program of Bureau of Reclamation in-

cludes plans for fifty projects, illus.

and table. Western Construction

News, Jan. 1937, vol. 12, pp. 11-14.

Progress on reclamation projects (brief

accounts). Eng. News-Record, Feb

4, 1937, vol. 118, pp. 1S4-188

Savage, J. L.:

J. L. Savage asked to address British

civil engineers (portrait). Civil

Engineering, Feb. 1937, vol. 7, no. 2,

p. 154.

Schwellenbach, Hon. Lewis B.:

Grand Coulee Dam and power plant.

Statement by James O'Sullivan,

Congressional Record, appendix, Jan.

29, 1937, vol. si, no. 19, pp. 720-723.

Scofield, Carl S., et al.:

Subsoil waters of Newlands (Nevada)

field station. Tech. Bull. no. 533,

Dept. Agr., 1936, 30 pages.

Victoria-Ausl rali i:

Thirty-first annual report, State Rivers

and Water Supply Commission,
1935 36, R. 11. Ilors'ield, chairman,

51 pages and map.

Boulder Dam Model Feature

of Christmas Party

This model is the work of Captain Gai!

of the Dundalk 1'oliee Department,

Dundalk, Aid. It was modeled from

photographs and data supplied by the

Bureau. It was the main attraction in

a garden display shown for the period of

a moid h before < Ihrisi mas.

( 'a plain ( rail \\ ill feat urc another of our

dams for next year's garden and has

already applied for material to start

w ork on a new' model.

4-11 Club Does Good IP ork

o)i Pine River Project

The 4-H Corn Club of Ignacio, Colo-

rado, did exceptionally good work during

the past year. Five members planted

Colorado 13 seed corn that produced ex-

cellent results. Richard Grabausky of

Ignacio, planted yellow dent, and his

corn took second place in the yellow dent

class for 4 II corn club at the Colorado

Pure Seed Show held in November 1936.

OWING to increased activity in the

poultry industry on the Grand Val-

ley project, the Utterback Poultry Co.

has installed an all-electric, entirely auto-

matic, incubator with a capacity of 52,000

eggs. It is intended to use eggs for

hatching from accredited hatcheries there-

by improving the strain of chickens

through that territory.

Report oj (Weat Plains Area

Drought Committee

The report of the (beat Plains Area
Drought Committee entitled "The Future
of the Great Plains" was forwarded to

Congress by the President on February 10,

1937.

The report, which contains numerous
illustrations, maps, and charts, consists of

three parts with a supplement containing

memoranda and appendixes. Part I dis-

cusses general physical characteristics;

part 2, use and misuse of lands and waters;

part 3, program of readjustment and

development. The supplement contains

memoranda on capital and credit, taxa-

tion, legal problems, and education for

conservation. The appendixes deal with

results of soil and water conservation,

benefits derived by areas surrounding irri-

gation projects, summary of conservation

plans in a number of States, and copies

of the grazing and underground water

laws in the Wesl
The Great Plains Area Drought Com-

mittee consists of H. H. Barrows, 11. H.

Bennett, L. C. Gray, F. C. Harrington,

Col. R. C. Moore, John C. Page, II. S.

Person, and Morris L. Cooke, chairman.

Copies of the report 8 by 10 inches in

size of 194 pages may be obtained from

Superintendent of Documents, Govern-

ment Printing Office, Washington. D. ('.,

price 40 cents

President Roosevelt Recipie)it

of Yakima Turkey

President Roosevelt was presented by

Et. D. Mitchell, of Sunnyside, Yakima
project, Wash., with the grand champion
dressed turkey of the Ail-American

Turkey Show held at Grand Forks, N.

Dak., on January IS. Mr. Mitchell,

who raised the bird, has made a clean

sweep of all major shows during the p:

\ear. At the same show he won first

and third in the heavy torn class. The
Broadway Turkey Farm, another Yakima
Valley entrant, took fourth in the heavy

torn class and second and eighth in the

young hen class.

The Grand Forks show is considered

to be the oldest and most important

exhibition of its kind held in the United

States.

ACCORDING to the latest survey of

±\. the Federal Census Bureau, 51

manufacturing and producing plants in

the city of Yakima turned out products

valued at $5,788,036 in 1935. In 1933,

36 plants turned out products valued at

$4,009,090.
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The Art of Pressure Grouting

From a Repoit by V . L. All near, Associate Engineer, Boise, Idaho

MOST of the fundamental ideas em-
ployed in the construction of

Boulder Canyon project were not new;

only in size and grandeur did they surpass

all others. Nor was the idea of pressure

grouting new, although with a 726-foot

dam and its underlying breccias as an

immense laboratory, it saw itself develop

inl " something of an art during the years

of construction in Black Canyon. It

lias been said the fundamental principles

underlying large projects are relatively

simple, but their smaller details approach

extreme complexity. Pressure grouting,

an integral detail in the successful erection

of darns, assumes this nature.

That pressure grouting is more easily

defined as an art than a science is more
or less obvious in that no one can accu-

rately predict the complicated reactions

which occur when mixtures of cement and
water in varying consistencies are pumped
under pressure, into rock of unknown
monolithity. Preliminary geological sur-

veys of the dam site can tell whether or

not a dam of the type and size proposed

is feasible, but it is left for the diamond
drillers and grouting experts to correct

what known and suspected imperfections

there are in the foundations and abut-

ments by trial and error. The informa-

tion gained from a study of diamond
drill cores is only general, the presence
of an open seam in a specimen not neces-

sarily indicating that the hole will take

an appreciable amount of grout, for the

crevice so intersected may be of purely
local character. Skill, experience, and
judgment in interpreting the behavior of

a hole under actual grouting conditions

are far more valuable than any amount of

core (hilling. In the early days of con-

struction many mistakes were made,
many beliefs were found to be erroneous,

and, accordingly, much of the original

equipment was redesigned to meet the
demands of a growing new technique.

Strictly speaking, grout is a thin

mortar, liquid enough to be poured, com-
posed of sand, cement, and water.
Pressure grout may consist of any suitable

substance held in suspension or solution

by the water which acts as a medium of

transportation. Among such substances

are sand and cement, standard cement,

rescreened cement, clay, chemicals, and
asphalt. The use of a sanded mixture

was tried and discarded owing to the

difficulty of holding sand in suspension.

When it settles out of the grout stream it

clogs the delivery pipe and frequently

the hole itself. Thus, such a mixture is

not recommended, especially for high-

pressure grouting. A neat grout of

standard portland cement turned out to

be the best all-purpose grout, especially

in the presence of grout leaks. For
injection into tight rock, an extra finely

ground and resifted cement was used, 98

percent of which passed a 200-mesh
screen. Rescreening costs are high and
the advantage can be usuflly overcome
with ordinary grout by employing slightly

higher pressures. However, rescreened

cement is necessary in contraction joint

grouting.

ROCK GROUTING

For convenience, the grouting at

Boulder Dam may be classified under
three groups: Contraction joint grout-

ing, low-pressure grouting, and high-

pressure grouting. In contraction joint

grouting, the concrete was cooled arti-

ficially, to the mean annual temperature
of the vicinity, and the predetermined
joints were filled with a rescreened port-

land cement grout. Low-pressure grout-

ing may be defined as being supplemental
to concreting operations or preparatory
to high-pressure grouting. High-pressure
grouting is synonymous with rock grout-

ing, its purpose being to seal faults,

fissures, etc., which might permit the

seepage of water after storage is begun.

It is with rock-grouting this article has
to deal. Properly executed, rock grout-

ing constitutes an excellent precautionary

measure; done under incompetent super-

vision, it is likely to become a costly and
futile operation.

Grouting is not necessarily the actual
sealing of the rock but encompasses
all operations leading to the repairing
of natural defects. The drill crews,
of course, were the first to operate.

Drill crews were organized to function

equally well with jackhammers, drifters,

or diamond drills; the crew, under normal
conditions, consisting of the necessary

drillers, chucktenders, and nippers, to

keep four machines in operation. With
few exceptions, all diamond drillers were
developed on the job from the better,

more experienced percussion drillers.

They learned rapidly and became highly

proficient. Runs of 100 feet of hole

drilled in a single 8-hour shift were not

considered remarkable. Because of the

problems involved, the dam served as a
proving ground for manufacturers of

construction machinery. The perform-

ance of drilling and grouting equipment
was such as to confirm the wisdom of

those responsible for their choice. Inger-

soll-Rand jackhammers, water lynors,

and wagon drills were used in drilling the

majority of the shallow holes; that is, up
to 50 feet. For the deeper holes,

Mitchell, no. 10-E, light, air-driven

diamond drills were used. They gave
excellent results, although at the outset

were of too light construction. They
were satisfactorily reinforced in the

contractor's shops.

The bit used with this machine, of the

solid (noncore) type (see photo), marketed
under the trade name of Boulder Bit,

gave excellent results. Its weakest point

was the central stone, located on the axis

of the hole. Because it lias no trans-

latory action, this stone is the first to

give way.

GROUT CREW

The grout crew, a group of specialists,

developed the art of grouting to a high

degree during their years at Boulder Dam.
A crew consisted of a foreman, a pump-
man, a truck driver, a mixerman, a

tubman, three hook-up men, a scout,

and two dumpmen. Their equipment
consisted of a grout mixer, a mechani-
cally operated sump, and two high-

pressure mud pumps mounted on a flat

rack truck. When roads to the grouting

site were not available the whole appara-

tus was lifted there bodily by means of

one of the construction high lines. Various
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1 Grout rig on upstream cofferdam. This rig is

forcing grout into "C" line holes in the Nevada

abutment

2 Detail of grout rig operating on crest of dam

3 Detail of diamond drill bit designed especially for

drilling grout holes in dam. Bit is known as

the "Boulder Bit

4 Grout pump installed in grouting gallery of the

dam. Grout descends by gravity from mixer,

installed in crest of dam into agitator si

foreground. Pressure pump seen in 'background

5 Detail of grout rig operations on crest of dam.

Grout is discharged through pipe to left

6 Primary screening machinery used in screening

cement for grout. Cover removed from near

screen.

7 Rear view of primary grout cement screening

machinery showing feeder at top, distributing

worm and lower side ot screen. Covers have

been removed.
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types of concrete mixers were used which

were all more or less unsatisfactory

because of slowness and inefficiency.

Finally a mixer designed especially for

grout was introduced by Bureau Engineer

J. B. Hays and constructed in the con-

tractor's shops. This mixer is a great

improvement on concrete mixers, under

field conditions mixing as much as 375

sacks per hour.

Grout in the sump must be stirred

constantly to prevent sedimentation.

When this occurs, the pump, the suction

of which is located in the lower portion

of the liquid, picks up the thickened grout,

effectively plugging a slow hole. Manual
stirring was found to be undependable,

therefore, a mechanically agitated sump
was designed and built in the contrac-

tor's shops. It was necessary for the

tubman to regulate the speed of the

agitator from time to time, for the pump,
which was on the same line, gave the

agitator a variable air supply. The
pumping plant of each grouting unit was

built around two Gardner-Denver 10-

by 4%- by 10-inch high-pressure pumps,

erected parallel and connected to a com-

mon discharge line in such a way as to

facilitate operating either or both pumps
at the same time, delivering grout or

water to the hole or wasting as desired.

As grout settles in the bottom of the

sump, thickening the mixture, it also

settles in the pump members, progres-

sively obstructing the passages until it

becomes necessary to chip out the hard-

ened grout. At the outset this was done

as often as once each shift, until it was

learned that by simply circulating water

at the capacity of the pump this difficulty

could be entirely eliminated, and a pump
could be run for weeks without being

chipped. Difficulty due to the pump
becoming fouled with ice was experienced,

even in the extreme heat of the summer.
If there was any appreciable amount of

water in the air supply, water traps and
electric heaters were applied to the air

line when grouting at more than 500-

pounds pressure.

Except for the higher pressures, grout

was pumped through a 114-inch rubber
hose, made by the Pioneer Rubber Co.,

Pittsburg, Calif. This hose gave excel-

lent service for pressures up to 750
pounds, but beyond that pressure-tested

wrought-iron pipe was used as a safety

measure. Pipe is cheaper than hose in

first cost, but it is much slower to use,

and pipe-fitters' wages will soon eat up
the difference. Lubricated steel valves

of the stop-cock type, made by the Crane
Co., were used exclusively and gave good
service.

COMMUNICATION SYSTEM

An important feature was the com-
munication system. Telephone lines,

having outlets at regular intervals, were

strung to all galleries in the dam, and

grout scouts were able to report grout

leaks with a minimum of delay. The
grout lines could be connected to the

main telephone line, making it possible

to immediately communicate with a

higher authority when difficulty arose.

Principal supplies, exclusive of me-
chanical equipment, were required for

sealing leaks. They were wooden wedges,

made of well-seasoned pine of approxi-

mately l
i by 1 by 3 inches; oakum or

cotton waste, used for grouting in nipples;

lead wool, used for sealing leaks and
calking in nipples; Flash set blend ce-

ment, composed of portland and lumnite

cement, used extensively for grouting

nipples and sealing leaks.

Sacked cement was used throughout,

being hauled from shed to mixer on flat-

rack trucks, except in the case of inac-

cessible locations, where it was delivered

by high line. Frequently it was de-

livered by gravity line from mixer to

pump. This is satisfactory if the correct

precautions are taken—the pump must
be equipped with a mechanically agitated

sump; the gravity line must contain no

sags or traps; free flow must be main-

tained in the line; telephonic and bell or

light signals must connect the pump and
mixer. Paper bags are easier to handle,

open, and empty, and are cheaper than

cloth sacks.

In making grout connections, improper

installation can cause a great deal of

trouble. Precautions to be observed

are all oil from thread-cutting machines

must be removed from the nipple, pref-

erably by burning; walls of the hole

must be cleaned of all drill sludge; grout

must be freshly mixed, using clean water

and a reasonable water-cement ratio

(0.9± by volume); the pipe should be

tapped lightly with a hammer to insure

contact and guard against entrapped air

preventing the space between rock and
pipe being completely filled; the connec-

tion must not be disturbed until the grout

has fully set.

In rock grouting there are serious

objections to pumping through long pipe

lines. Because most holes take grout

slowly, the cement settles to the bottom
of the pipe, and when there is any in-

crease in the pressure, this thickened

portion is picked up, effectively plugging

the hole. When a hose forms part of

the grout line, there is a tendency for

the grout to form an incrustation on its

walls. An increase in pressure will

therefore expand the walls, causing the

crust to flake off, again plugging the

hole. When one section of the pipe is a

riser, there is a tendency for the water
to travel ahead, leaving thickened grout

in the lower portion of the system. The

water-cement ratio is thus inadvertently

varied, and the hole is lost. Another

serious objection is the inflexibility of a

long line. Successful grouting is depend-

ent upon varying the consistency of

grout to the peculiarity of the hole.

The idiosyncrasies of a hole vary greatly

and rapidly, and in the case of a long

line, these changes cannot be met with

alacrity. Long lines can only be used in

conjunction with prompt telephonic com-
munication between pump and hole, other

wise intelligent grouting is impossible.

PRESSURE WASHING

Experience indicates that the amount
of cement which can be injected into a

hole depends upon the character of the

rock penetrated, the pressure applied, the

rate of pumping, and the water-cement

ratio. The character of rock penetrated

determines the amount of grout the hole

will take; clearly a badly broken or As-

sured rock will take more than one

undisturbed Most crevices are partially,

if not completely, filled with gouge or

other sedimentary material, which tends

to absorb the moisture. Thus, if even a

thin grout mixture is applied in the initial

injection, the carrying water is absorbed

and the remaining cement plugs the hole.

Then, too, drill cuttings lodge in the

smaller fissures penetrated, and although

some of these are soluble, most of them
effectively plug the hole. In addition,

even in the absence of badly broken rock,

dry rock tends to absorb the water from

the grout, thickening the mixture and

plugging the hole. To alleviate these

difficulties, pressure washing was very

effectively employed as the initial injec-

tion. Full grouting pressure was applied

and maintained as long as there was any

pick-up in the pumping speed; however,

nothing was gained by pumping large

quantities of water into loose holes.

Some engineers question the use of

water, particularly in the case of tight

rock, as the water fills pockets which

would otherwise be occupied by cement.

On the other hand, it may be maintained

that under high pressure the water is

forced into the rock pores; or if there is

no escape of water, there is no need of

grout in that particular crevice. All

high-pressure holes at Boulder Dam were

pressure washed with water or thin grout

mixtures and the superiority of the former

for local conditions was definitely estab-

lished.

The maximum pressure at which grout

injections should be made is also depend-

ent upon the character of the rock.

The pressure should not be great enough

to disturb the natural formation by lifting

the strata, but on the other hand, it can

be seen greater penetration can be had by

increasing pressures. Thus, the deeper
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the hole, the greater the pressure. There

is, unfortunately, no basis for the estab-

lishment of a safe maximum pressure,

except arbitrary opinion based upon
experience and judgment. Alternate

drilling and injection certainly permits

much higher pressures than one injection

at the ultimate depth of the hole. Any
seam large enough to cause the loss of

drilling water should be grouted before

proceeding with the drilling of that hole.

The minimum pressure should be limited

to that necessary to maintain a rapid and
even flow of grout and prevent the plug-

ging of holes. The hole should be filled

in the shortest practicable time to prevent

setting or formation of grout film.

The three variables—pressure, rate of

pumping, and water-cement ratio—are

proportional; that is, a variation in any
will cause a variation in the others.

Pressure is easily converted into a con-

stant. Pumping speed was controlled

by a manipulation of the water-cement

ratio. Since there is a direct relationship

between the water-cement ratio and the

cement used, the change in the rate of

consumption is an index to the condition

of the hole.

The ability of water to carry sus-

pended matter is dependent upon its

velocity. Encrusting grout tends to

reduce the internal diameter of the entire

pipe to the size of smallest aperture

through which it flows. It was found this

could be eliminated by maintaining a
reasonably high pumping speed and
periodically injecting clear water. A
close" control of the pumping rate was
necessary as a sudden increase in either

speed or pressure resulted in the hole's

refusal of grout. A dishonest pumpman
can plug tight (unprofitable) holes by
opening and closing the pump bypass
valve in a manner such as to cause a

water hammer effect.

The selection of a proper water-cement
ratio is the most difficult phase of high-

pressure grouting and undoubtedly more
holes have been lost by inexperienced men
attempting to use a thicker grout than
the hole would accommodate than from
any other cause. Adaptation of the

water-cement ratio to the constantly

changing conditions within the hole con-

stitutes the secret of success in high-

pressure grouting. The behavior of the

pump, the rate of cement consumption,
and the reaction of the hole to various

changes in water-cement ratio are valuable

aids in arriving at a correct solution of the

problem.. However, they are not infal-

lible, and the solution must depend largely

upon experienced judgment.

There is no universally accepted con-

sistency of grout mixture that should

initiate injection into a hole. On some
work, grout of a milky consistency is first

introduced; on others, a mixture of 1 part
cement to 30 parts of water was used;

another required that grout should not be
thinner than 1 part of cement to 10 parts

water, etc. Thin mixtures should only be
pumped long enough to arrive at an esti-

mate of the hole's resistance and enable
the operator to proceed intelligently with
the adjustment of the water-cement ratio.

Since this consists of progressively reduc-

ing the water content to the minimum
that the hole will tolerate, abnormally
high water-cement ratio of the initial

grout does not give much information and
tends to prolong the period of adjustment.

A rule-of-thumb method that worked very

well at Boulder Dam was that initial

injections should be of grout having a

water-cement ratio equal to 0.01P where

P was the limiting pumping pressure.

Thus, a 500-pound hole would be started

with a grout whose water-cement ratio, by

volume, was 5.

So developed pressure grouting at

Boulder Dam, where 385,309 cubic feet of

grout were injected into 321,580 linear

feet of hole at pressures ranging from 50

to 1,000 pounds per square inch. The
men who directed this work were, or

became, artists in their way, adding inval-

uable knowledge to the repertoire of dam
builders of the future.

Workman Have a Care!

Many lives are lost in construction

work largely through carelessness. Oft-

times a careless workman not only en-

dangers his own life, but the lives of other

workmen around him. Added to this,

are the serious hardships imposed upon

the dependents of the careless workman.
This is the most vital aspect to be taken

into consideration. If, through thought-

lessness and indifference to the hazards

of construction work, a workman loses

only his own life that alone brings com-
miseration, but the pity of it all is the

resultant stark catastrophe imposed upon

the breadwinner's family.

M. Pete Shrauger, safety engineer of

the M. W. A. K. Co., at Coulee Damf
stresses these thoughts in the Colum-
bian—a mimeographed monthly devoted

to activities of employees of the construc-

tion company at Mason City, Wash.
Mr. Shrauger says: "If you suffer a

disability there is 1 chance in 88 you will

be killed, and 1 in 25 you'll be partially

maimed the rest of your life."

Well worth pondering by engineers and

workmen on all Reclamation projects.

Do the job right. There is no short

cut to safety.

It pays to play safe, and it also pays

your family.

ANIMBER of inquiries have been

made and a number of prospective

settlers called at the Vale project office,

Oregon, during December. Lands have

been selling fast on the Willow Creek

unit. It is estimated there will be 150

water users on this unit in 1937, an

increase from 58 during 1936.

A40-ACRE farm on the Carlsbad proj-

ect, New Mexico, was reported sold

recently at a price of $125 per acre.

CONSIDERABLE interest is being

shown in the proposed establishment

of a State demonstration farm on the

Yuma Mesa, Yuma project, Arizona-

California, to determine the type of

crops suitable for the Gila Valley project.

The State legislature appropriated $18,000

for this purpose in November 1936.

YAKIMA County, Wash., now has a

total of 6,763 farms, according to a

recent report of the Census Bureau.

The farm population of the county is

31,892, or practically the same as in 1930.

Of the present farm population, 3,025

were city dwellers 5 years ago.

Nomenclature

The name "Gila project" has been

adopted as official rather than "Gila

Valley project."

The storage dam on the Pine River

project in Colorado, on which construc-

tion work will soon be started, is to be

known as the Vallecito Dam.

New Maps Issued

The Bureau of Reclamation has issued

three maps which may be obtained upon

application to the Bureau at the prices

indicated, payment to be made in advance

by check or money order drawn to the

Bureau of Reclamation. The maps are

as follows:

Map no. 26999 (1936), "Federal

Reclamation Projects in LTtah" (colored),

size IOJ2 by 14 inches. Price 10 cents

each.

Map no. 27450 (revised 1936), "Kla-

math Project Map" (colored), size 10^2

by 1314 inches. Price 10 cents each.

Map no. 27450-A (revised 1936),

"Klamath Project Map" (colored), size

22 by 27 !
2 inches. Price 25 cents each.
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Foundation Exploration with 36-Inch Drills

AMOST valuable recent contribution

to exploration work is the large-

diameter core drill which drills smooth-

walled holes large enough in diameter to

permit the engineer or geologist to enter

the hole and examine the exposed section

of rock in place. Drilling is accomplished

by a rotating cylinder of the proper diam-

eter employing shot as a cutting medium
or, in soft rock, using steel or hard alloy

cutting teeth. The core is broken loose

from the bottom of the hole by small

charges of explosive inserted at three or

more points in the bottom of the circular

cut, or by wedges driven between the

cure and the side wall of the hole. The
latter method has proved more successful

when the rock is softer and susceptible to

shattering by the explosive. The core is

lifted by an eyebolt wedge device inserted

in a small-diameter hole drilled in the

center of the core, or by means of a cable

sling around the core when the material
" is too soft to permit the use of an eyebolt.

In soft, friable, or broken material which

does not permit extraction of cores intact,

sections of the cores are broken and the

materials removed by a large auger with

scarifying teeth. The finely broken

material is lifted on the auger itself.

INSPECTION HOLES

These large drill holes afford a means
of inspection of rock in place which is

superior to any method available. For

instance, the side walls of shafts put

down by the usual mining methods are

generally shattered and disturbed by the

explosive used and much of their area

must necessarily be hidden by timbers.

In drilled holes, a smoothly cut, in some
cases, almost polished, continuous surface

of undisturbed rock is available for

examination. The spacing and tightness

of joints, seams, and fissures can be ob-

served, and the existence and nature of

soft layers not ordinarily recoverable in

small-diameter core drilling is disclosed

in a manner not possible in the broken

disturbed walls of test pits or shafts.

These inspection holes are useful only

where the amount of water entering the

hole can be controlled by pumping or by
grouting. In permeable or open rock

permitting water to flow too freely to be
controlled by pumping, the anticipated

inflow may be reduced by grouting the

rock previous to drilling the hole. This

may be done by a suitable number of

grout holes drilled outside of the proposed
large-diameter hole or by one or more
grout holes drilled within the circumfer-

ence of the proposed hole. The large-

diameter hole in pregrouted rock affords

valuable information as to the behavior

of the grout. In light-colored rock it is

advantageous to employ colored grout to

aid in discriminating between rock and
grout.

The Bureau of Reclamation has used

36-inch diameter core drills to good ad-

vantage in exploring the foundation con-

ditions on three of its large projects

—

Columbia Basin project, Washington,

Central Valley project, California, and
Colorado River project, Texas. An In-

gersoll-Rand type WS-2 calyx drill is

being used for foundation explorations

at the Grand Coulee Dam in Washington.

This drill outfit is powered by electricity

and has given satisfactory service in

drilling through a foundation of hard

granite. A complete report of the

drilling operations is not now available

as the work is still in progress. However,

the accompanying tabulation of data

from 8 holes involving 11 set-ups of the

equipment shows the pertinent facts in-

volved and is fairly representative of the

entire job.

The drilling cos'ts shown in table 1

include labor, equipment rentals, service

charges, materials, and maintenance of

drill and drill barrels, but do not include

any allowance for depreciation of equip-

ment. The maximum depth of hole to

date on this project is approximately 68

feet.

Large-diameter holes have been drilled

at both the Friant and Kennett Dam
sites on the Central Valley project in

connection with the foundation explora-

tions there. At Friant Dam site, an

Ingersoll-Rand type WS-3 gasoline-en-

gine-driven drill was used to drill eight

holes, ranging in depth from 38 to 60

feet, for a total of 392.5 feet. The rock

at this dam site is a biotite schist, varying

from soft to moderately hard, traversed

by numerous joints. The advantages of

an adequate supply of compressed air

for efficient drilling operations were

clearly emphasized on this job, as part

of the holes were drilled with, an air

supply available and part were drilled

without compressed air. An air-operated

sump pump was shown to be most useful

for unwatering the hole prior to removing

the core; this type of pump is especially

desirable when considerable inflow of

ground water was encountered. An air

supply is also very desirable for clearing

the blasting fumes and gases from the

drill hole after the core has been broken

loose. When the air was not available,

considerable time was lost in waiting for

these gases to be dissipated normally.

Then, too, compressed air facilitates the

drilling of the holes in the cores for setting

of the lifting bolts. All of these factors

are of importance in formulating a well-

organized drilling program.

A special cutting shoe of hardened steel

was designed and adapted to the standard

core barrel which greatly increased the

efficiency of the drill. This shoe had

the advantages of reducing the wear on

the cutting edge because of its hardness,

reducing the friction on the core barrel,

increasing the rate of drilling because of

better manipulation of the shot under the

hardened cutting edge, simplifying and
lessening the cost of the replacement of

cutting units by substituting the replace-

ment of a shoe for the replacement of

the entire core barrel.

Table 2 is a tabulation of the cost of

drilling the eight holes at the Friant

Dam site. These are direct costs only

and do not include cost of supervision,

equipment rentals, depreciation, or other

indirect items of expense.

The rock at Kennett Dam site is

classified as schistose meta-andesite and

agglomeratic meta-andesite and is moder-

ately hard with numerous broken seams.

No unusual difficulty has been experienced

in recovering a high percentage of core

intact. The drilling program at this dam
site has not been completed, but data

concerning the progress to date, three

drill holes, are shown in table 3.

Two 36-inch Ingersoll-Rand calyx

drills have been used on the Colorado

River project, Texas. One was used for

exploring the quarry at Hamilton Dam
and the foundations at Arnold Dam, and

the other is now being used to explore the

foundations at Marshall Ford Dam 6ite.

Two holes were drilled in the quarry at

Hamilton Dam, one to a depth of 45 feet

and the other to a depth of 56 feet.

The rock drilled is a medium hard dolo-

mite with very few horizontal seams.

In several cases it was possible to take

out cores practically as long as the barrel.

Figure 1 shows a 5-foot section of 36-inch

diameter core weighing approximately

3 tons cut with a 5-foot 6-inch barrel.

With this rock the usually prescribed

method of breaking the cores from the

base by exploding dynamite in the crack

formed by the cutting edge was tried

with little success. The cores were

badly shattered and in many cases they

had to be removed piece by piece. To

avoid this difficulty, a method of wedging

the core off was adopted. This method

consisted of driving at least three wedges

behind shoes placed on one side of the

core and thus either moving the core on a

horizontal seam or breaking it off near

the base.
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Table 1

Total working time to date

hours.. 2,866.75

man-hours.. 7,215.48
Total drilling time to date

hours.. 1,167.76
man-hours.. 2, 454. 49

Percentage of working time

used in drilling..percent.. 40. 7

Total delays—equipment
failures and service

hours.. 201.82

man-hours.. 436. 57

Total time for moving drill

and removing cores and
rods hours.. 1,497. 17

man-hours _. 4,324.42
Total shot used pounds.. 9, 130.

Total depth drilled . . . feet .

.

385. 69
Shot used per foot of drilling

pounds.- 23. 7

Drilling per hour in feet of

working time 0. 13

drilling time 0.33
Total cost of drilling $12, 105. 87

Cost of drilling per foot $31. 39

Table 2

Moving and setting up drill.. $1, 066. 86

Drilling 2, 145. 99

Removing core 2, 282. 81

Repairs to equipment 528. 87

Alterations of equipment 201. 90

Truck charge and general

expense 1, 002. 45

Total cost of drilling.

.

7, 228. 88
Cost of drilling per foot of

hole $18.42
Total pounds of shot used 3, 202

Pounds of shot per linear foot

of drilling 8.1

Table 3

Total working time to date ' 2 _ 4, 694

Total drilling time to date 2 .. 1, 834

Percentage of working time

used in drilling-__percent_

.

39. 1

Total delays—equipment fail-

ures and service 2 294

Total time for removing core "-. 2, 566

Total time for moving drill 2 __ 1, 256

Total shot used pounds- _ 4, 650

Total depth drilled feet _

.

1 87. 5

Shot used per foot of drill-

ing pounds-, 24.8

Drilling per man-hour of

working time feet.

.

0. 04

Drilling per man-hour of

drilling time feet.. 0.10

Total cost of drilling $4, 994. 06

Cost of drilling per foot 26. 63

Net cost of drilling ' 4, 224. 80

Net cost of drilling per foot '. 22. 53

1 Does not include time or cost of moving drill rig.

J Man-hours.

(Continued on p. 64)

FIGURE 1 —36-INCH CALYX DRILL WITH CORE FROM QUARRY AT HAMILTON DAM. ROCK IS DOLOMITIC LIMESTONE
WHICH IS CRUSHED TO MAKE COARSE AGGREGATE FOR CONCRETE IN THE DAM.

FIGURE 2.—36-INCH CORE FROM 92-FOOT HOLE. MARSHALL FORD DAM SITE, COLORADO RIVER PROJECT, TEX AS, NEAR
AUSTIN

FIGURE 3.—INGERSOLL-RAND 36-INCH DRILLCALYX W-3 IN USE AT MARSHALL FORD DAM SITE. NOTE FIRST PIECE OF
CORE TO THE LEFT OF THE MACHINE.
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''Where Rolls the Mighty Oregon"

COULD Bryant have perceived the

full significance of his "Mighty
Oregon" when he wrote Thanatopsis?

This same Columbia River possesses one-

fifth of the potential water power of

America. It is indeed mighty. From
its source in Lake Columbia the river is

fed by melting snow fields, lakes, and
glaciers, flowing generally southward to a

point in eastern central Washington;

then, as if it suddenly changed its mind
it flows north and west. From this point

extending 50 miles to the south is the

Grand Coulee Canyon. Geologists tell

us at the close of the glacier period when
the ice dams receded, the Columbia
resumed its course, leaving this coulee a

hanging valley. Its floor is more than

600 feet above the river. The nearly

perpendicular walls are 600 to 1,000 feet

in height. In its bed, lakes nestle at

intervals. Its grandeur and beauty I

would leave for the poet, the artist, or

the camera to depict.

Nature appears to have designed the

Grand Coulee Dam site for the purpose

By Leona Clevenger, Coulee Dam, Wash.

it is now being used. Men with vision

sought to build here a great dam har-

nessing this mighty Oregon to bring life-

giving water to 1,200,000 new acres,

known as the Columbia Basin, and to

create cheap electrical power for homes,

American homes, with assurance from

drought and the blessings of electrical

energy. As surely as our pilgrim fathers

braved the deep to found a nation, and
our pioneer fathers blazed the trail to

claim a nation, our reclamation fathers

are building to conserve a nation!

Three years ago the Grand Coulee Dam
site was a part of a virgin wilderness of

sage and sand with one lonely farm house.

Today it has an approximate population

of 15,000 people. There are two official

towns. Mason City is on the east bank
of the river. Here are the homes, offices,

and trade centers for the families of the

four major companies contracting with

the Government to build the dam. These

homes are built for uniformity and con-

venience. Directly across the river, on
the west hank, are the homes and offices

FRONT AND SOUTH VIEWS OF GOVERNMENT'S SCHOOL AT COULEE DAM

of the employees of the Bureau of Recla-

mation. They are designed for beauty

in landscaping and architecture, as they

are for permanence. The Government
contracts made provision for schools for

these communities. They have joined

as one district with three schools. With
the opening of the school year in Sep-

tember 1935 the teachers found an assem-

blage of young Americans from all corners

of the United States, with surprising

difference in manners and accent. The
first lesson to be learned was in personal

adjustment for both teacher and pupil,

to become acquainted with each other,

and accustomed to outside furor, blasting

of earth and rock, roaring of trucks, peck-

ing of jackhammers, pounding of pile

drivers, the frequent wail of sirens, and

the hum of a plane, and all to become as

undisturbing as the tick of a clock.

MASON CITY AND COULEE DAM—ONE
COMMUNITY

A community, to deserve that name,

must learn to live together for common
cause. The Parent-Teacher Association

was the major factor in welding these two
towns into a community. When the all-

embracing arms of this association were

extended in an invitation for organiza-

tions, parents and teachers welcomed it.

They came—they organized the Coulee

Dam Parent-Teacher Association. It is

graced by Eastern dignity, Southern

generosity and hospitality, Middle West-

ern earnestness and sincerity, and is

spurred by Western energy.

That the school be promptly provided

with those equipments not provided by
school funds, but due modern American

schools, was the association's first con-

cern. These were cared for as they were

presented from a $90 fund, which was

obtained by a Saturday morning food

sale. The fine response in form of dona-

tions proved the communities' interest

in the work. Programs were planned to

fit the needs; the}' favored discussion

groups with teachers and parents stress-
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ing topics of common interest. The
groups provided with leaders are: High
school, intermediate, primary, and pre-

school, the preschool being divided to

provide a study group for mothers of

infants. This fascinating group of young
matrons has outlined a course of study

that reads like a would-be college course

in parent education. This seems to be
their life's chief concern. They will

look well to future America.

The majority of the population of the

Grand Coulee Dam area live in other

small centers in close proximity to the

dam—Grand Coulee, Osborn, Delano,

Electric City, and Elmerton by name.
These necessary towns present quite a

different picture. The sides of the hills

are literally covered with one- and two-

room unpainted homes that have popped
up at random. The main thoroughfares

would provide a typical setting for a

frontier picture. Its dust in the summer
and mud in winter is cleverly described

by a young editor of Grand Coulee:

"Delicate feet that once felt the

Sweet caressing softness of dust
In the street

Encased in galoshes are slopping

In marshes of mud,
Grand Coulee mud."

Here reside the true pioneers of the

project, the butcher, the baker, the

candlestick maker, as well as the con-

struction workers, happy and courageous
in their work, for they are builders, and
a part of a very new community. For
the most part these towns remind us of

an adolescent boy who in 2 years' time

has outgrown his coat and pants and
now makes just demands for more
dignified and becoming attire. City

officials, city ordnances for law and
order, as well as improvements of streets

are in demand. Out of the little brown
homes on the sides of the hills come these

demands, and the first was for schools.

The superintendent of the Grand Coulee

schools states: "The growth of the school

system here is an amazing story of

pioneer courage and cooperation." The
answer from the State authorities was:

"Build your school and a teacher will

be provided." Within 3 days' time
through subscriptions and donated labor

the school was built. Barely 3 years ago

the school was opened with 17 pupils;

now there are 1,059 enrolled and 4 school

buildings.

The first parent-teacher association

to be organized in the area was the Grand
Coulee Parent-Teacher Association. To
these parents and teachers were presented

the most unique if not the most difficult

problems ever presented in this State.

Lack of room necessitated plans of double

shifts for classes; problems of health and
safety were of great concern. Through
the cooperation of the home, school, and
community an almost normal condition

lias been attained.

Seven parent-teacher associations

have been organized around the dam, each

holding forth pride in the part it has

I Continued on p. 04)

THE COLUMBIA RIVER BEING SLOWLY FORCED FROM ITS ANCIENT COURSE AS CONSTRUCTION OF GRAND COULEE DAM PROCEEDS.

CONSTRUCTED ACROSS THE RIVER

A COFFERDAM IS BEING
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Minidoka Farm Women Busy and Happy
By Mrs. Hazel G. Woodall, Burley, Idaho

GARDENING, canning, and needle-

work held the attention last sum-

mer of most farm wives on the Minidoka

project. Samples of many of these prod-

ucts were on exhibit in the fall at the

Cassia County fair, showing the high type

of cooking and sewing that is being carried

on in our midst by the wives of the tillers

of the soil.

Many attractive exhibits depicted the

skill that housewives today exercise in

the preparation of their foods for the

winter months. Storage greenstuffs were

of the highest quality, as they, too, were

displayed to the view of the fair visitors.

Canned fruits, vegetables, and meats,

home-baked goods prepared in modern

kitchens, wherein have been installed

electrically operated equipment, were

indeed a delight to the eye of the most

exacting connoisseur.

Owing to the fact that electricity gen-

erated by the Government power plant

at the Minidoka Dam furnishes farmers

here with cheap electric power, most of

the ranch homes are as well equipped

electrically as are those of the most

fastidious housewives residing in our

larger cities. This has enabled these

women to go the limit in the preparation

of foodstuffs, that are worthy of exhibit,

not alone in the Cassia County fair, but

elsewhere.

The needlework and other handicraft

that occupies a portion of their leisure

time was of the very highest type, some

very intricate patterns having been car-

ried out in quilts, fancy work, hooked and

knitted rugs, embroidery, and crocheting.

Leading up to this work of the farm

women are the madeovers, the sewed

garments, fancy articles, and other handi-

work, which 4-H club girls are taught

by the extension division of the Univer-

sity of Idaho in conjunction with the

State department of agriculture. This

is a big stepping stone for the young

housewives and mothers of the future.

Should one question the proficiency of

the modern farm woman, when she, too,

has the facilities at hand, combined w?ith

her own products of the soil right at her

very elbow and her own skill to prepare

food and clothing for her family needs in

the most up-to-date way?

Teaching of vocational home economics

in Burley High School, 4-H club work,

and through Better Homes and Gardens

clubs' demonstrations, under extension

workers, has provided training for these

girls and women, that is unexcelled any-

where else in the world.

Need one go farther than sunny south-

ern Idaho and more particularly the

Minidoka project to find better climate,

more fertile soil, pleasanter surroundings,

and opportunity for more educational

advantages than right here in Burley?

We ask.

Foundation Exploration
(Continued from p. 61)

At Hamilton Dam the rock was hard

and, with air available, a hole was drilled

in the top of each core and a split eyebolt

with a ring attached was wedged into the

hole. The hoisting cable was attached

to the ring and the cores lifted out with-

out difficulty.

The foundation for Marshall Ford
Dam is being explored with the calyx

drill formerly used at Friant Dam site.

The rock at Marshall Ford is quite dif-

ferent from that encountered at Hamil-
ton Dam, being a badly weathered lime-

stone, alternating with layers of clay

and shale. The soft nature of a large

portion of this rock made the use of

the eyebolt and wedge method of lifting

the cores both expensive and dangerous.

Cores would separate on bedding planes,

or the rods would pull out when the core

was raised. To avoid this difficulty a
sling was made by using one of the six

strands from an old %-ineh cable. To
apply the sling takes only a few seconds,

and its grip on the core is certain. The
sling is made by bending a loop of the

cable at right angles, the loop forming one-

half of the collar and the handle. The
other half of the collar is formed by a

section of cable with sliding loops on the

vertical portions forming the handle.

With this arrangement, when the lifting

force is greater, the grip of the horizontal

collars becomes correspondingly stronger.

By this method, cores with numerous
bedding planes or clay seams can be

lifted intact.

At Marshall Ford site under the pro-

posed embankment section, a porous

stratum was known to exist at approxi-

mately elevation 565. In the diamond
core drilling a large portion of the core

was lost in this section, and no pressure

could be developed even after hours of

pumping water into the holes. To
explore this stratum two 36-inch holes

have been drilled, one to a depth of 67
feet and the other to a depth of 92 feet.

No particular difficulty was encountered

in drilling these holes. Wedges were

used to break the cores loose, and slings

as described above were used to lift them
out. Figure 2 shows the cores after

being taken from the 92-foot hole. A
3-foot barrel was used on this hole, and
the majority of the cores are a full 3 feet

in length. Several of the cores separated

at clay seams and bedding planes on

being rolled to the positions shown.

After reaching a depth of about 60

feet, the drive rod was found to whip to

such an extent that a considerable portion

of the power was lost. This whipping

was eliminated and the rod kept centered

by means of wooden struts tightened in

the hole by wedges.

To date the actual cost of drilling, not

considering depreciation of equimpent and
moving and setting up the machine, has

averaged about $5 per linear foot of hole.

The cost of moving and setting up the

machine varies with conditions at the

particular location and the number of

linear feet drilled at each set-up. On
some shallow holes this cost is greater than

the actual cost of the drilling.

The Mighty Oregon
(Continued from p. 63)

played in community building. The
prevailing pioneer spirit has laid the

corner stone for future associations to

come with 2,000,000 home makers who
will inhabit the now arid area. May the

rainbow reflected from the first mist of

the mighty falls signify health, happiness,

and prosperity for new homes, schools,

and communities.— The Washington Par-

ent- Teacher.

u The Sugar Beet"

The Reclamation Era is glad to

receive on an exchange basis the quarterly

magazine "The Sugar Beet", vol. 1, no. 1

of which is in print. With this issue pub-

lication of the magazine is resumed by the

Amalgamated Sugar Co. after a lapse of 5

years. This company serves Federal

reclamation projects in the States of Utah,

Idaho, and Oregon, and inspections are

being made in the territory covered by

the Owyhee project, Oregon-Idaho, one

of the newer projects of the Bureau.

Circulars Available

General information circulars regarding

the Boulder Canyon, All-American Canal,

Casper-Alcova, Columbia Basin, Gila,

Central Valley, and Yakima-Roza proj-

ects and projects in Utah are now avail-

able and may be obtained by addressing

the Commissioner, Bureau of Reclama-

tion, Washington, D. C.



March 1937 THE RECLAMATION ERA 65

Notes for Contractors

Low bidders
Specification Bids

opened Project Work or material Bid Termsno. awarded
Name Address

712 --..

19S7
Jan. 12 Colorado River,

Tex.
Office building, dor-
mitory, and resi-

J. R. Blackmore Austin, Tex.. $43, 356. 00
1937

Jan. 29

dences.
716 _. Jan. 11 Shoshone-Heart

Mountain, Wyo.
Earthwork and struc-

tures, Heart Moun-
Morrison-Knudsen Co Boise, Idaho 182, 702. 00 Jan. 28

tain Canal.
1936

858-D Dec. 28 Boulder Canyon,
Ariz.-Nev.

Turbine flow meters
for units N-5 and
N-6, Boulder power
plant.

Simplex Valve & Meter
Co.

Philadelphia, Pa._ 1, 410. 00 F. o. b. Boulder City, dis-

count 1 percent.
Feb. 2

859-D Dec. 30 Minidoka, Idaho.. Transformers, oil cir- American Transformer Co. Newark, N. J 12, 765. 00 Item 1, f. o. b. Minidoka .. Do.
cuit breakers, dis- Kelman Electric & Man- Los Angeles, Calif. 6, 763. 82 Item 2, f. o. b. Minidoka Do.
connecting switches. ufacturing Co.

The High Tension Co Phillipsburg, N. J. 645. 30 Item 3, f. o. b. Minidoka, Do.

1937
• discount 1 percent.

860-D Jan. 5 Colorado River,
Tex.

Concrete laboratory
and combined ga-

Rex D. Kitchens Austin, Tex 14, 670. 00

rage and fire station

.

861-D Jan.
Jan.

6
14

do 4 duplex cottages.
Structural steel for

railroad bridge at

J. R. Blackmore do. ... 13,017.00

1, 750. 00
Feb 6

863-D Boise-Payette,
Idaho.

Bethlehem Steel Co... Bethlehem, Pa F. o. b. Chicago... Jan. 20

station 5+32.61,
Black Canyon
Canal.

864-D .. Jan. 18 Salt River, Ariz... 3-6 foot by 7-foot 6-inch
high-pressure gate

Consolidated Steel Cor-
poration, Ltd.

Los Angeles, Calif. 50, 447. 00 F. o. b. Los Angeles. Feb. 6

assemblies for Bart-
lett Dam.

865-D Jan. 15 do

ICasper-Aleova,
I Wyo.

2 72-inch-d iameter
outlet pipes for
Bartlett Dam.

|
Portable oil-purifier

Chicago Bridge & Iron Co.

i

Chicago, 111 7, 350. 00 F. 0. b. Birmingham

[Item 1, f. o. b. Seneca Falls,

Jan. 23

Do.
866-D... Jan. 15 I and filter-paper dry-

l ing oven.
[Goulds Pumps, Inc Seneca Falls, N.Y. f 2, 300. 00

\ 125. 00
1 N. Y.
litem 2, f. o. b. Pittsfield,

I Mass. Do.
868-D Jan. 22 Salt River, Ariz... Bulkhead gate, gate

guides, trash racks,
Pacific Iron & Steel Co...
A. J. O'Leary & Son Co..

Los Angeles, Calif.
Chicago, 111

560.00
3, 475. 00

Item 1 Feb. 3

Items 2 and 5, discount Vi Do
etc. percent.

Berkeley Steel Construc-
tion Co.

Southwest Welding &

Berkeley, Calif 4, 950. 00 Item 3, discount \£ percent.. Feb. 4

Alhambra, Calif... 780. 00 Itera 4, discount \i percent. Do.

1931
Manufacturing Co.

42632-A Nov 30 do Steel reinforcement Sheffield Steel Corpora-
tion.

Kansas City, Mo. 28 991 84 Vi percent discount b p v.. No
awardbars, 1,1 15,025 pounds

44116-A Nov 24 Parker Dam, Ariz.

-

Calif.

Steel reinforcement
bars, 684,007 pounds.

Columbia Steel Co Denver, Colo 17,114.09 do Do

1931

714 ,8{
Salt River, Ariz... 12 54-inch and 2 66-

/ inch needle valves.
Joshua Hendy Iron Works San Francisco, 45. 596. 00 F. o. b. Sunnyvale Do.

Carlsbad, N. Mex. Calif.

42, 177-A Jan. 22 All- American
Canal, Calif. -

Ariz.

Clay sewer pipe Gladding, McBean & Co . Los Angeles, Calif. 76, 783 96 Items 1-4 f.o. b. Los Angeles. Feb. 20

717 Jan. 28 do Construction of high-
way bridges.

Lewis Chambers Construc-
tion Co.

New Orleans, La.. 74, 258. 00 Do

2272-C. Jan. V Carlsbad, N. Mex. 12,000 bbls. of Port-
land cement.

United States Portland
Cement Co.

37, 298. 14 F»b. 8

715 Jan. 18 Salt River, Ariz... Spillway for Mormon
Flat Dam.

Gunther & Shirley Co.
and J. P. Shirley.

Los Angeles, Calif. 396, 014. 50 Feb 18

710.. *'eb. 1 Colorado River,
Tex.

24-102-inch Paradox
gates and conduit

S. Morgan Smith Co
Koppers Co. (Bartlett

York, Pa 583, 000. 00
588, 800. 00

lio

Baltimore, Md 8 gates f. o. b. Baltimore Do.
linings for Marshall Hayward Div.).
Ford Dam. Hardie-Tynes Mfg. Co Birmingham, Ala. 541,400.00 8 gates f. o. b. Birmingham.. Do.

718 ?8 Milwaukee Bridge Co Milwaukee, Wis.. 41, 407. 00 F. o. b. Milwaukee Feb. 11

Canal, Calif. castings.
U67-D Jan. 21 Boulder Canyon,

Ariz.-Nev.
1,667-Kv. a., 60 cycle,

16,500/34, 600- volt
Westinghouse Electric &
Mfg. Co.

Denver, Colo 28, 606. 00 Items 1 and 4 f. o. b. Boulder
City.

Feb. 15

auto transformers, Johnson Electric Co Atlanta, Ga 271. 98 Item 3 f. o. b. Boulder City.. Do.
air break switch.
metering equipment.

369-D. Jan. 21 A 11- American
Canal, Calif.-
Ariz.

One 7-panel main con-
trol board and equip-
ment; 3 master con-
trol cubicles ;

one 2,300-volt
switchboard.

Ne Page McKenny Co Seattle, Wash 16, 278. 00 Sch. 1 and 2f. o. b. Yuma Do.

571-D Jan. 20 Salt River, Ariz... 200,000 bbls. of modi- Riverside Cement Co Los Angeles, Calif. 298, 000. 00 F. o. b. Crestmore or Oro Feb. 13

fied Portland California Portland do (com bina- Grande.
cement or low-heat
Portland cement in

bulk.

Cement Co.
Southwestern Portland
Cement Co.

do
tion bid) F. o. b. Colton

F. o. b. Victorville Do.

Monolith Portland
Cement Co.

do F. o. b. Monolith

38341-B-l.... Jan. 28 Columbia Basin,
Wash.

100,000 pounds of cop-
per strips.

The American Brass Co... Kenosha, Wis 17,000.00 F. o. b. Odair, Wash. Do.

S70-D Jan. 29 Upper Snake
River, Idaho.

Four radial gates and
gate hoists.

Berkeley Steel Construc-
tion Co.

Berkeley, Calif 1,932.00 Item 1 f. o. b. Berkeley. Feb. 12

Valley Iron Works Yakima, Wash 1,600.00 Item 2 f. o. b. Yakima Do.
S73-D Feb. 3 All- American

Canal, Calif.

-

Ariz.

Reinforced concrete
pipe.

Concrete Conduit Co Colton, Calif 8, 753. 92 F. o. b. Calexico, Calif Feb. 11

876-D Feb. in Boise -A rrowrock,
Idaho.

Structural steel and
misc. parts for drum

California Steel Products
Co.

San Francisco,
Calif.

748. 00 Item 1 f. o. b. San Franciseo. Feb. 17

gate atlerations. Pekrol Iron Works Denver, Colo 1,633.25 Item 2 f. o. b. Denver. Feb. 16

372-D... Feb. 4 Riverton, Wyo Cleaning Bull Lake
reservoir site.

16, 400. 00 Feb. 24
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C. C. C. Builds Midview Reservoir and Canals , Moon Lake Project^

Utah

THE Duchesne Feeder Canal, Mid-

view Reservoir, and Midview lateral

are being constructed as a part of the

Moon Lake project in eastern Utah by
('. C. C. enrollees from Camp BR-11,

near Bridgeland. The work program on

these features, constituting a water-con-

servation project of a high order, has

been underway since the inception of the

camp on October 20, 1934.

GENERAL DESCRIPTION

The practically completed feeder canal

is 17 miles long, has a capacity of 200

second-feet, and will divert water from

the Duchesne River to the reservoir and

to Indian project lands on the Lake Fork

River in exchange for Lake Fork waters

which will be utilized on the higher lands

of the Moon Lake project. The Midview
Reservoir, which will have a capacity of

5,000 acre-feet, will equalize the flow

between the two rivers in addition to

being used for direct storage. The Mid-
view lateral will connect the reservoir

with Lake Fork River and will be 9 miles

long with a capacity of 80 second-feet.

The reservoir involves four principal

features—an earthfill dam (known as the

Midview Dam), outlet works, dike, and
spillway. The Midview Dam, at the

eastern end of the reservoir, will have a

maximum height of 68 feet above bed-

rock, or 50 feet above normal stream bed,

a crest length of 670 feet, and a top width

of 30 feet between the concrete parapet

wall and curb. The main body of the

dam will consist of a moistened and
rolled embankment of clay, sand, and
gravel with a slope of 3:1 on the upstream
side and 1 J4 :1 on the downstream side.

The upsteam slope will be protected with

a blanket of sand, gravel, and boulders

finished to a 3^:1 slope with a minimum
thickness of 3 feet at the top and 10 feet

at the bottom. On the downstream side,

a section of sand, gravel, and boulders

By L. R. Dunkley, Associate Engineer

will be added, finished to a slope of 2:1

with a minimum thickness of 3 feet at

the crest of the dam and 15 feet at normal

stream bed. This downstream porous

section continues to bedrock, filling the

toe trench and enclosing a tile drain

paralleling the toe of the dam for its

full length. A cut-off trench 18 feet

deep, 15 feet wide in the bottom, and
with side slopes of 1:1 was excavated to

bedrock under the upstream section of

the dam. A concrete cut-off wall with

a thickness of 2 feet and a height of 10

feet was constructed in the center of

this trench with 5 feet of the wall in

bedrock.

The outlet works of the Midview Dam
consist of a 36-inch diameter outlet con-

duit 300 feet long, a gate chamber and
tower, trash rack, and outlet basin and
transition 40 feet long, all of reinforced

concrete construction. The conduit was
entrenched in bedrock through the left

abutment of the dam with three 10- by 10-

foot concrete cut-off collars between the

trash rack structure and upstream cut-off

wall. The control works consist of two
2.4- by 3-foot cast-iron slide gates, one
regulating and one emergency, controlled

by geared hoists to be located at the top
of the dam.
At the west end of the Midview Reser-

voir a dike has been constructed by
C. C. C. enrollees consisting of a moistened
and rolled embankment of clay, sand, and
some gravel 2,500 feet long, having a

maximum height of 21 feet and with 27-

foot width on top finished as a gravel

roadway. The downstream slope of the

dike is 2 : 1 and the upstream slope 3:1, the

latter slope being protected with a blanket

of gravel and boulders with a minimum
thickness of 3 feet. A cut-off trench

about 5 feet deep and 8 feet wide in the

bottom with side slopes of 1:1 was con-

structed under the upstream section of the

dike and filled with compacted material.

An emergency spillway of the open-

channel type will be constructed near the

upstream end of the dike.

The C. C. C. enrollees from the Bridge-

land camp are engaged on a water

conservation program of considerable

magnitude. The principal items of work

involved in the construction of the feeder

canals are 330,000 cubic yards of excava-

tion, all classes, and the building of 130

bridges, turn-outs, flumes, checks, and
other concrete, rock-masonry and timber

structures, this work now being approxi-

mately 85 percent completed. The prin-

cipal items of work involved in the con-

struction of the Midview Dam and ap-

purtenant structures include 44,000 cubic

yards of stripping in foundations and
borrow pits; 230,000 cubic yards of exca-

vation in borrow pits; 171,000 cubic yards

of rolled embankments; 43,000 cubic

yards of gravel and rock fill; 25,000 cubic

yards of excavation in spillway channel,

cut-off and drain trenches; 810 cubic yards

of reinforced concrete and the placing of

70,000 pounds of reenforcing steel and

miscellaneous metal, this work now
being about 75 percent completed.

The costs of materials and supplies in per-

manent structures, some heavy equipment

,

and skilled labor are being paid from

project funds.

Detailed designs for all major struc-

tures were furnished by the Denver
office, which office also furnished the

detailed plans for the Midview Dam
and related works, together with a mem-
orandum of instructions for the use of the

field engineer in supervising the construc-

tion of these features.

The construction program is carried on

in the field by a dual organization. The
C. C. C. camp superintendent has charge

of the work activities and directs the

supervisory, facilitating and enrollee per-

sonnel in carrying out the E. C. W. work
program. The Bureau of Reclamation

field engineer has charge of surveys, in-

spection, and other field engineering
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work, and the construction of the various

features is subject to his immediate super-

vision and approval. Both organizations

operate directly under the supervision of

the Salt Lake office of the Bureau. The

relationship with the Army is the same as

with the usual C. C. C. camp where the

operation of the camp other than for the

work program is under the supervision

of the Army personnel.

CONSTRUCTION METHODS

In constructing the canals, two 50-hoi sr-

power Diesel tractors with hydraulicalh

operated trail-builder blades attached were

used on the sidehill sections in benching

out the top portion of the canals, after

which the bottom portion was removed
with two 8-cubic-yard wheeled scrapers,

powered with 50-horsepower Diesel trac-

tors. Excavation of the canals on level

sections was done with the scrapers ex-

cept in wet sections where a ^-cubic-yard

dragline was used. A scarifier machine,

powered with a 50-horsepower Diesel trac-

tor, was engaged in loosening the earth

and other materials in the canals.

In constructing the dam and dike, the

wheeled scrapers were used in stripping

the foundations and borrow pit areas.

These machines and three or four small

dump trucks were employed in transport-

ing the material from the borrow pits to

the embankments where the material was
spread in 4- to 6-inch layers. In all cases

the enrollees moistened the material by
irrigating and sprinkling methods in the

pits, and it was compacted in place in

the embankments with the use of a

sheep's-foot roller pulled by a 50-horse-

power Diesel tractor. A ^-cubic-yard

dragline was used in excavating the

cut-off and toe-drain trenches in the

dam foundation. These trenches, as well

as the foundation, were unwatered by
pumping from a sump into an outlet

CONCRETE CUTOFF WALL FOR MIDVIEW DAM ( is --Till ( TED BY CCC ENROLLEES.

drain constructed below the dam. The
sump was grouted when the embankment
reached a height above the normal stream

bed. A 160-cubic-foot compressor and
two paving breakers were employed in

excavating the cut-off trench into bedrock

for the cut-off wall and in hand-tamping

embankment materials where required.

The concrete poured in the outlet works

and cut-off wall, as well as in the canal

structures, was manufactured in a con-

crete mixer. Concrete aggregates were

obtained from river channel deposits near

the C. C. C. camp where a small screen-

ing plant was installed for obtaining the

desired sizes of sand and gravel.

In the placing of embankment mate-

rials in the dam and dike and the pouring

of concrete in the various structures, the

standard Bureau of Reclamation control

methods were employed. A small field

Btatai*—i Jl ^ if

v^*k

-

:

'
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EXCAVATION OF DUCHESNE FEEDER CANAL WITH PNEUMATIC-TIRED SCRAPER.

AND TRIMMING SLOPES.

CCC ENROLLEES REMOVING ROCK

laboratory was used in making the usual

field tests of borrow pit and embankment
materials and concrete aggregates. The
breaking of concrete cylinders was accom-
plished in the laboratory at the Moon
Lake Dam.

The construction equipment has been
kept in repair by maintaining a small shop

at the camp for the repair of trucks, light

automobiles, and for miscellaneous work.

A large shop is at the Midview Dam for

the repair of tractors and other heavy

equipment, blacksmithing, cutting, and
bending of reinforcing steel and the build-

ing of concrete forms.

Because the C. C. C. enrollees are not

more than 1" to 19 years of age, on an
average, and as most of them have had

very little or no experience in construc-

tion or any kind of manual labor, the use

of experienced foremen and skilled work-

men has been found necessary in provid-

ing an opportunity for the enrollees to

adapt themselves to the kind of work

being done. It has been the practice, as

far as possible, to train small groups of

enrollees directed by one or two skilled

workmen or foremen on the various types

of work such as operation of tractors and

other heavy machinery, building of struc-

tures, excavation, placing of embank-
ments, and on other related work requir-

ing skilled and semiskilled labor. Many
of the enrollees have availed themselves

of the opportunity of job training, and by

reason of the experience gained on the

work features, supplemented by class

work at the camp pertaining to these fea-

tures, have developed into efficient and

competent workmen in the skilled and

semiskilled jobs.
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Reclamation Organization Activities and Project Visitors

Hon. Harold L. Ickes, Secretary of the

Interior, delivered an address on the

subject "Three Years of P. W. A." at the

banquet given on February 17 in San

Antonio, Tex., by the Associated General

Contractors of America at their annual

convention. On the 19th at Marshall

Ford Dam site, about 18 miles from Aus-

tin, Tex., the Secretary delivered the

principal address at the ceremony com-

memorating the commencement of work

on Marshall Ford Dam. We hope to

carry the address in full in the April

issue of the "Era."

John C. Page, Commissioner of Recla-

mation, attended the Eighteenth annual

convention of the Associated General

Contractors of America, Inc., held at

San Antonio, Tex., February 15-18. Mr.

Page addressed the convention on the

17th on the subject "The need for water

conservation and control." Following

the convention Mr. Page visited the

Carlsbad and Rio Grande projects.

R. F. Walter, chief engineer, and J. L.

Savage, chief designing engineer, of the

Denver office; Walker R. Young, con-

struction engineer, Central Valley project,

Sacramento, Calif.; R. B. Williams, con-

struction engineer, Ail-American Canal,

Yuma, Ariz.; H. W. Bashore, construction

engineer, Casper-Alcova project, Casper,

Wyo.; F. A. Banks, construction engineer,

Columbia Basin project, Coulee Dam,
Wash.; and Ralph Lowry, construction

engineer, Boulder Canyon project, Boulder

City, Nev., were called to Washington

during January to discuss matters per-

taining to reclamation. They had pre-

viously attended a meeting of the

American Society of Civil Engineers in

New York.

Hon. Roy O. West, former Secretary of

the Interior, was a visitor in the Washing-

ton office on February 13.

Wesley R. Nelson, engineer in the

Washington office, addressed the Hart-

ford Engineers' Club at West Hartford,

Conn., on the evening of February 23, on

the subject of Grand Coulee Dam. Mr.

Nelson's talk was illustrated with lantern

slides and motion picture reels.

F. E. Weymouth, former chief engineer

of the Bureau of Reclamation, called at

the Washington office on February 15.

C. M. Day, ChiefMechanical

Engineer, Denver, Dies

C. M. Day, chief mechanical engineer

in the Bureau of Reclamation, died in

Denver on January 20, having suffered

for more than a year with a serious heart

affection and resultant condition of poor

health.

Mr. Day was born in Union, N. Y.,

August 17, 1878. After graduating from

high school he attended the Newark
Technical School for 2 years. Briefly,

his professional experience was as follows:

Mechanical draftsman, New York City,

1900-1904; engineer installation of steam

power plant, Ocean Park, Calif., 1905;

draftsman, maintenance of way, Salt

Lake Railroad, 1905; draftsman United

States Bureau of Reclamation, 1906;

draftsman on airlift pumping plants,

1906; engineer on design and installa-

tion of timber treating plant for Salt

Lake railroad, 1907-8; electrical assist-

ant on design of gates, valves, and hoists,

United States Bureau of Reclamation,

1908-10; salesman, mining and irriga-

tion machinery in Arizona and west coast

of Mexico, 1910; designing engineer, re-

search work and design of oil gas pro-

ducers and design and installation of

gas producer power plants, 1911-12; with

United States Bureau of Reclamation

since August 1912 (except period from

June 1915 to March 1916). Mechanical

draftsman, design of gates, valves, hoists

and hydroelectric power plants, 1912-15;

senior draftsman to chief draftsman,

mechanical-electrical section, chief en-

gineer's office, 1916-18; engineer on

supervision of mechanical designs, chief

engineer's office, 1919-24; mechanical

engineer iu supervision of all mechanical

engineering and inspection of materials,

in chief engineer's office, Denver, Colo.,

since July 1924. Important work in

the Bureau of Reclamation included the

development and standardization of high-

pressure gates and balanced needle valves

for regulation of discharge of water from

reservoirs under high heads. He was
in charge of designing the welded steel

penstocks for the Boulder Dam, the

largest of this type ever constructed, as

well as all other mechanical installations

at that dam. He collaborated in the

preparation of a report on High Pressure

Reservoir Outlets by J. M. Gaylord and

J. L. Savage, which was published as an

official document by the United States

Bureau of Reclamation.

Mr. Day was a member of the Ameri-

can Institute of Electrical Engineers;

Colorado Motor Club; and Mount Ver-

non Country Club of Denver, Colo. He
is survived by his widow, Mrs. Love C.

Day, of 967 Marion Street, Denver, Colo.

F. Saturnino de Brito, consulting civil

and mining engineer of Rio de Janeiro,

Brazil, delegate to the Third World
Power Congress held in Washington,

D. C, in September 1936 subsequently

visited a number of the Federal Reclama-

tion projects, including Columbia Basin,

Boulder Canyon, Yuma, All-American

Canal, and Salt River. He stopped en

route at Denver and was shown the opera-

tions of the various laboratories in the

office of Chief Engineer Walter.

John W. Haw, of the Northern Pacific

Railroad; R. W. Reynolds, of the Chicago,

Milwaukee, St. Paul & Pacific; and E. C.

Leedy, of the Great Northern, were

among the recent visitors to the Wash-
ington office.

G. W. Grebe, Kuna, Idaho, president

of the Federal Irrigation Congress, visited

Washington early in February in the in-

terest of his organization.

H. C. Schwalen, assistant agricultural

engineer, and W. T. McGeorge, of the

University of Arizona, Tucson, recently

arrived on the Yuma project and began a

field examination of the Mesa lands with

reference to location of an experimental

station for the Gila project.
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Projects under construction or operated in whole or in part by the Bureau of Reclamation

Project

AIl-American Canal '

Belle Fourehe
Boise
Boulder Dam and power plant 1 .

Burnt River
Carlsbad
Alamozordo Dam

Casper Alrova
Central Valley
Colorado Uiver in Texas
Columbia Basin
1 >escnutes
tenchtown..

Gila
Grand Valley..
Humboldt
Klamath
Milk Kiver
Fresno I lam .

Mil hi., I,:,

Moon Lake
North Platte
Ogden Hiver
Orland
Owvhee ...
Parker Dairl
Pine River (Vallecito Dam)..
Provo Hiver
Rio Grande

Caballo Dam
Riverton-
Salt River _

Sanpete
Shoshone

Heart Mountain
Sun River Greenfield* divisio
Truckee Uiver Storage -

Umatilla (McKay Dam)
Uncompahgre: Taylor Park.

Repairs to canals
Upper Snake River Storage *

Vale
Yakima
Roza div

Yuma

Yuma. Ariz
Neuell S. Dak..
Boise Idaho..
Boulder City, Nev
Unity, Ores
Carlsbad. N. Mex
Ft. Sumner. N. Mfv
Casper, Wyo
Sacramento. Calif
Austin. Tex
Coulee Dam. Wash
Benil

. Oree ...
Missoula. Mont .

Yuma. Ariz
Grand Junction. Colo...
Reno. Nev
Klamath Falls. Oree
Malta. Mont
Havre. Mont..
Burley. Idaho
Duchesne, Utah
Guernsey. Wyo
Ogden. Utah
Orland. Calif
Boise. Idaho
Parker Dam. Calif
Durnngo, Colo
Salt Lake City. Utah.
El Paso. Tex..
Caballo. N. Mei
Riverton. Wyo .

Phoenix, Ariz.
Salt Lake City. Utah.
Powell. Wyo
Cody. Wyo
Fairfield, Mont
Reno. Nev
Pendleton, Oree
Gunnison. Colo
Montrose. Colo
Ashtoo. Idaho
Vale. Oreg
Yakima, Wash

do
Yuma. Ariz

R. B Williams
F C Younsblutt.
R J Newel!
Ralph Lowry .

Clyde H Spencer .

I. F, Foster
Wilfred W. Baker..
'I W Bashore
W. R. Young
H. P. Bunger
!•-. A. Banks

J. W. Taylor
R B Williams
W. J Chiesman...
L. J. Foster
B. E. Hayden
II. H. Johnson.
II. V Huhbell.
Dana Templin J...
I''. .1 Westerhouse.
C F Cleason
J. U lakisch
D I.. Carmody...
R. J Newell
E A. Moriiz
Charles A Burns..
E. O Larson
L. R. Fiock
S. F. Crecelius
II. D Comstock...
E. C . Koppen
E. O. Larson
I.. .1 Uindle !

Walter F Kemp...
A W Walker
I, .1 Foster
C. I . Tire
A. A. Whitmore..
C. B. Elliott
H. A. Parker
C. C. Ketehum
J. S. Moore
Chas. E. Crownove
R. C. E. Weber...

Constr. engr. .

Superintendent.
Constr. engr. .

.

.... do.

.... do
Superintendent.
Constr engr

.do.

.do.

Engineer
Resident engr
Constr engr
Superintendent.
Constr. engr
Superintendent,

.do.
Constr

. engr.
A't ins Supt
Constr. engr.
Supt of power. .

Constr. engr.
Superintendent..
Constr. engr

do
.do.

Engineer,.
Superintendent.
Constr. engr
Superintendent.
Constr. engr

do.
Superintendent.
Constr. engr
Superintendent.
Constr engr
Reservoir supt.

.

Engineer
Constr. engr

.do.
Superintendent.

do
Constr. engr
Superintendent.

I C. Thrailkill..
J. P. Siebeneieher
Robert B. Smith.
Gail H Baird...

E. W. Shepard.

C M . Yoyen
E R. Mills
William F. Sha.
C. B. Funk

Erail T. Ficene.
George B. Snow
W. I. Tingley..
E. E. Chabot..

.do.
G. C. Patterson.

.

Francis J. Farrell.
A. T. Stimpfig...
H. W. Johnson. ..
W. D. Funk
Robert B. Smith..
Geo. W. Lyle

Francis J. Farrell.
II H. Berryhill..

C B. Wentzel
Edgar A. Peek...
Francis J. Farrell.
I. J. Winile2
... do

Ge B. Snow

Ewalt P Anderson,
do.

Nairn Address

R. J. Coffey
W. J Burke
B. E. Stoutem.ver
P. J. Coffey
B E. Stoutemyer
II. J. S. DeVries..

.do.
W. J Burke
II. J. Coffey
II. J. S. DeVries.
B. E. Stoutemyer

.do
W. J. Burke.. ..
It. J. Coffey
J. R. Alexander.,

do..

Emmanuel V. lHIln

Philo M. Wheeler..
Alex S. Harker
Noble O Anderson.

B E. Stoutemye
W. J. Burke

.do.
B. E. Stoutemyer..
I. R. Alexander
IV J Burke.
J. R. Alexander
R. J. Coffey
B. E. Stoutemyer .

R. J. Coffey
J. R. Alexander...

II. J. S. DeVries.
do

W. J. Burke
It. J. Coffey
J. R. Alexander.

.

W. J. Burke
.do

W J. Burke
J. R Alexander..
B. E Stoutemyer.
J. R. Alexander

do.
B E Stoute

do
R.J. Coffey.

Los Angeles. Calif
Billings, Mont
Portland, Oree.
Los Angeles. Calif.
Portland. Ore»
El Paso. Tex.

Do.
Billings Mont
Los Angeles. Calif.
El Paso. Tex.
Portland. Oreg

l)„

Billings. Mont
Los Angeles, t lali!

Salt Late City, ltd,
It,,

Portland. Oreg.
Billings. Mont

.

Do.
Portland. Oreg.
Salt Lake City. Utah.
Billings. Mont.
Salt Lake City. Utah
IX>S Angeles. Calif.
Portland. Oreg.
Los Angel,
Salt Lake City. Utah.

Do.
EI Paso. Tex

Do
Billings. Mont.
Los Angeles. Calif.
Salt Lake City. Utah
Billings. Mont.

Do.
Billings. Mont.
Salt Lake City. Utah.
Portland. Oreg.
Salt Lake City. Utah.

Do.
Portland. Oreg.

Do.
;

,,,

Do.
Los Angeles. Calif.

Boulder Canyon 3 Non-Federal. i Island Park and Grassy Lake dams.

Projects or divisions of projects of Bureau of Reclamation operated by water users

Baker (Thief Valley division)
Bitter Root
Boise

Do..
Grand Valley. Orchard Mesa
Huntley .

Hyrum
Klamath, Langell Valley.
Klamath. Horsefly
Lower Yellowstone .

Milk River: Chinook division 1

Minidoka: Gravity
Pumping
Gooding

Newlands
North Platte: Interstate division. _ .

Fort I.aramio division
Do

Northport division
Okanogan
Salt Lake Basin (Echo Res.)...
Sal t R iver.
Shoshone: Garland division

Frannie division
Strawberry Valley ...
Sun River: Fort Shaw division..

Greenfields division
Umatilla: East division

West division.
Uncompahgre .

Yakima. Kittitas di vision

Lower Powder River irrigation district
Bitter Root irrigation district. _.

Board of Control
Black Canyon irrigation distrirt

Orchard Mesa irrigation district
Huntley irrigation district

South Cache W. U.A
Langell Valley irrigation district

Horsefly irrigation district
Board of Control

,

Alfalfa Valley irrigation district .

Minidoka irrigation district .

Burley irrigation district

Amer. Falls Reserv. Dist. No. 2
Truckee-Carson irrigation district. _

Pathfinder irrigation district
Gering-Fort Laramie irrigation district

Goshen irrigation district

Northport irrigation district .

Okanogan irrigation district

Weber River Water Users' Assn
Salt River Valley W. U. A
Shoshone irrigation district
Deaver irrigation district
Strawberry Water Users' Assn
Fort Shaw irrigation district.
Greenfields irrigation district .

Hermiston irrigation district
West Extension irrigation district

Uncompahgre Valley W U A
Kittitas reclamation district

Baker, Oreg
Hamilton. Mont
Boise. Idaho
Nctus, Idaho
Grand Jctn., Colo...
Ballantine. Mont
Wellsville. Utah
Bonanza. Oreg

do
Sidney Mont
Chinook. Mont
Rupert. Idaho ...
Burley. Idaho
Gooding. Idaho
Fallon. Nev
Mitchell. Nebr
Gering. Nebr. .

Torrington, Wyo
Northport, Nebr.
Okanogan. Wash
Ogden, Utah
Phoenix. Ariz
Powell. Wyo
Deaver. Wyo
Payson. Utah _

Fort Shaw. Mont ..
Fairfield. Mont ...

Hermiston. Oreg. . . .

Irrigon. Oreg
Montrose, Colo
Ellensburg, Wash

Operating official

A. J. Ritter
N. W. Blindauer
Wm. H. Tuller _.
W. H.Jordan
Charles Tharp.
E. E. Lewis
B. L. Mendenhall
Chas. A. Revell
Henry Schmor, Jr
Axel Persson
A L.Benton
Frank A. Ballard
Hugh L. Crawford
S. T. Baer
W. H. Wallace
T \\ Parry
W. O Fleenor _

Bert L. Adams
Mark Iddings
Nelson I). Thorp
D. D. Harris
H.J. Lawson.
F. E. Martin
Floyd Lucas
William Grotegut
E. J. Gregory
A W. Walker
E. D. Martin
A. C Houghton.
Jesse R. Tompson
W. V. Russell

President _

Manager
Project manager
Superintend, tit

Superintendent-
Manager
Superintendent
Manager
President
Manager
President
Manager

.do.

do
do.

Superintendent

Superintendent.

President.
Manager.
President.
Manager,

do...
do.
.do.

Acting superintendent.
Manager

Secretary

F. A. Phillips
Elsie H. Wagner...
F. J llanagan
L. M. Watson
C. J. McCormich...
H. S. Elliott
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Mills E. Bunger. .
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Wm. G. Sloan ..
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Salt Lake City. Utah .

La Grande, Oreg , —

Frank C. Merriell
R. E. Kennedy _Black Hills
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J. A. Keimig...
Grande Ronde <". <_'. Fisher

Senior engineer.
Construction engineer.
Senior engineer.
Engineer

Do.
Do.
Do.

Assistant Engineer.
Engineer.

P..
Associate Engineer.
Engineer.

Sallie A. B. Coe, Editor.
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Dedication of Marshall Ford Dam, Colorado River Project, Texas

Address delivered by Hon. Harold L. Ickes, Secretary of the Interior

WE ARE here today to celebrate the

beginning of work on Marshall

Ford Dam which will rise between these

steep, rocky slopes.

The Colorado River, as it flows yonder

in its channel, does not appear to be a

particularly dangerous stream, but it is in

fact one of the most treacherous and

erratic rivers on this continent. Rising

beyond the New Mexico boundary, the

Colorado flows for 800 miles diagonally

across Texas to discharge in I" Mata-

gorda Bay. It extends from the arid

zone, through many rainfall shadings to

the humid zone.

This river has a history studded with

destructive and unpredictable floods. It

has claimed many lives and repeatedly

has destroyed valuable property. To you

who have your homes along the course of

the Colorado River, the dam that we are

to begin today will be a bulwark of a new
security.

The great structure which is to rise

here, when completed to its ultimate

height, will pull the fangs of the stream.

Once this work is done, the Colorado River

no longer will be able to strike like a

snake in the dark, but will be rendered

practically harmless. It will even be

made to perform useful work.*******
The President's interest in this program

is more than academic. Earlier this

month he recommended to the Congress

for its consideration a comprehensive

report by the National Resources Com-
mittee which outlined a 6-year program
of construction in the field of control and

conservation of water.

WATER PROBLEMS OF NATIONAL CONCERN

Every section and subsection of the

United States has one or more serious

water problems. For too long a time

these have been considered from a re-

gional standpoint and in the light of an
emergency situation. A national ap-

proach has been needed. A polluted
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stream in Massachusetts, a flood in the

Colorado River of Texas, the exhaustion

of the underground water in the Cali-

fornia Valley, or a dust storm in the Great

Plains area, all vitally affect people in

every part of the United Slates.

It is for the common good of our coun-

try that, as a people, we are coining more
and more to recognize that we have a

common destiny and that we must ad-

vance toward if with a united front.

SECRETARY OF THE INTERIOR HAROLD L. ICKES
ADDRESSES THE CROWD AT GROUND BREAKING
CEREMONY OF MARSHALL FORD DAM. ON HIS
LEFT IS GOV. JAMES V. ALLRED OF TEXAS. AND
ON HIS IMMEDIATE RIGHT. CONSTRUCTION
ENGINEER HOWARD P. BUNGER.

THE CROWD AND SPEAKER'S STAND. ON THE
OPPOSITE SIDE OF THE RIVER IS SEEN THE DAM
BASELINE, CLEARED OF TREES AND BRUSH.

The construction of Marshall Ford

Dam will constitute a service to Texas

of national importance. Two severe

droughts ami two great floods since 1934

have thoroughly aroused the Nation.

No longer do we as a people consider these

catastrophes as the hard luck of someone

else. We have learned that when catas-

trophe befalls one region it affects all

others. Only in the degree of damage is

there any difference.

It is a pleasure to me therefore, as a

citizen, as Administrator of Public Works,

and as Secretary of the Interior, to take

part with you in these ceremonies. As
an American citizen, I am glad that the

National Government is recognizing its

part in the responsibility to correct such

situations as arise at irregular intervals

when an uncontrolled river is left to its

own devices. As Administrator, I rejoice

that the Public Works Administration

was able to provide the funds and thereby

become, an instrument for tin; solution of

this particular problem and many like

it in other areas, and as Secretary of the

Inferior, of which the Bureau of Hecla

mation is a part, I am gratified that that

cy will have the responsible part- that

lias been assigned to it in the actual

construction of Marshall Ford Dam.
One has only to recall the flood which

raged through this canyon in June of

1935 and the two which occurred last

September to appreciate the size of the

problem with which we are dealing here.

Records covering 35 years show that

the average discharge of the Colorado

River at Austin, 18 miles below this point,

is about 1,184,000 gallons a minute. If

this average flow were not exceeded, and
if the volume of the river were not vari-

able from year to year, from month to

month, and almost from day to daj ,

there would be no problem here to be

solved.

The average flow was multiplied 200

times by the flashy flood of June 1935.

when in 2 hours and a half the river rose

20 feet at Austin. At the peak, 216,450,-

000 gallons a minute passed Austin, and
wreckage, including whole houses, was
carried over Austin Dam.
The two Hoods which followed last

September in 10 days sent almost twice

as much water rushing down to the sea as

the Colorado River produces on an

average in a year.

It is perfectly obvious what such re-

markable variations in the flow of this

stream must mean to those living in its

valley. Floods are likely to develop at

almost any time of the year. Given a

sudden storm in the rough country of the

69
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Concho River watershed, and in 72 hours

the Colorado River is in flood at this

point; a heavy rain in the Llano or the

Pedernales watershed, and in 24 hours

the Colorado River has changed from a

creek to a boiling torrent at Austin.

Until this river is controlled such dangers

will ever be present. High hopes are

held that Marshall Ford Dam and the

other structures of the Colorado River of

Texas project will provide the necessary

control.

MARSHALL FORD DAM TO CORRECT FLOOD

HAZARD

Marshall Ford Dam will be constructed

in two stages of which we are beginning

the first today. It will be a concrete

dam of the straight gravity type, 190 feet

high and 2,325 feet wide at the crest.

A 30-foot embankment 1,100 feet long

will be constructed at the left abutment.

This dam will create a reservoir of a

capacity of 000,000 acre-feet and will be

completed in less than 3 years. The
ultimate plans call for the construction

of a higher dam, which will reach to 2G5

feet at this point and into which the low

dam will be incorporated. The high

dam will provide storage for 3,000,000

acre-feet of water. When it is completed,

there is every reason to expect that the

flood hazard along the lower course of

the Colorado River will be reduced to a

minimum.
A contract has been awarded covering

the first stage, calling for the expenditure

of $5,781,235. This work will be under

the general supervision of experienced

Bureau of Reclamation engineers, repre-

sented locally by Construction Engineer

II. F. Bunger. The Bureau of Reclama-
tion brings to this work an enviable

record as a builder of sound and success-

ful dams. I am confident that it will be

able to maintain that record.

I assume that most of you are familiar

with the plans of the Lower Colorado
River Authority for this project, so that I

will only review briefly the manner in

which the funds necessary to undertake
the work were made available.

Thanks largely to the interest and
energy of Congressman Buchanan, Repre-
sentative in Congress, an allotment of

$20,000,000 was made in 1935 by the
Public Works Administration. Of this

amount, $5,000,000 has gone to the
Bureau of Reclamation to be used in the
construction of Marshall Ford Dam.
This sum capitalizes Federal responsi-

bility for the control of the floods of the
Colorado River in Texas. Fifteen mil-
lions were apportioned to the Lower
Colorado River Authority, $4 500,000
of which was a grant and the remainder
a loan. This money is being used in

the construction of other phases of the

project.

When Marshal] Ford Dam is completed

to its full height, it will also serve purposes

incidental to flood control but none the

less valuable on that account. It will

make available a water supply which can

be used to supplement the irrigation of as

many as 300,000 acres of land along the

lower river. It will also serve a power

house with a generator capacity of 60,000

kilowatts.

It is to such multiple-purpose projects

as this that we are turning as a Nation in

our fight to conserve our natural resources

and thus preserve and maintain the civili-

zation that we have built.

There are many other projects in

various parts of the country intended,

as is Marshall Ford Dam, to meet some
particular and immediate need but which

will serve also to conserve a resource and
enrich our civilization.

OTHER RECLAMATION STRUCTURES

The Bureau of Reclamation, which will

supervise this job, is constructing several

other projects of this type in different

parts of the West. For example, it has

completed one, Boulder Dam, on that

other Colorado River, which is longer than

this stream but which otherwise formerly

resembled it in that it too was dangerous,

turbid, and unreliable.

All of us are more or less familiar with

Boulder Dam and the services that it is

performing. Just this month the installa-

tion of the fourth great generator was
completed in the Boulder Dam power
house. In January more than 82,000,000

kilowatt-hours of electric energy were

produced there. The production of a

great volume of cheap power at Boulder

Dam will mean much to the future

development of its surrounding area.

Although the income from this power
will repay the entire cost of the project,

Boulder Dam is not strictly nor solely a

power project. The production of hydro-

electric energy at Boulder Dam is

incidental to its principal purpose, which
is the regulation of the great Colorado

River. Already there is stored in Lake
Mead, now nearly 100 miles long, almost

10,000,000 acre-feet of water; enough to

cover 10,000,000 acres to a depth of 1

foot. This water would have been wasted

in destructive floods except for Boulder
Dam, but now it is being saved for the use

of irrigators and of cities in the deserts of

Arizona and California.

In addition to Boulder Dam, which
furnishes a good text on this occasion

because it is an accomplished fact, more
than a score of projects that are similar

to it and to this one are under construc-
tion by the Bureau of Reclamation.
These include (lie Grand Coulee Dam and

Columbia Basin project on the Columbia
River in Washington, one of the most
interesting and provocative developments

so far undertaken by man, and the Central

Valley project in California, which is

designed to correct two major water

problems and thus prevent the ruin of

almost 1,000,000 acres of the most highly

developed and productive agricultural

land in that State.

While the benefits which will result

from these big projects will be spread

over wider areas, many other Federal

Reclamation undertakings, although their

scope is more limited, will prove as valu-

able to their communities as the ones

that I have named.
The Central Valley project will provide

a better distribution of the waters of the

Sacramento and San Joaquin water-

sheds in California. Here, two valleys,

named for the rivers which drain them,

in effect form one great semiarid interior

valley 600 miles long in the heart of

California. Central Valley, as it is

called, is surrounded by mountains

except for the break at San Francisco

Bay, through which the Sacramento and
San Joaquin Rivers, combined, flow to

the sea.

The Sacramento River, rising in the

north, produces a great volume of water

but, like the Colorado here, it is subject

to wide variations in flow. The San

Joaquin River, rising in the south, does

not produce sufficient water for the needs

of the area that it drains.

Two pressing problems affect the

Central Valley. One is that underground

water is being exhausted in the southern

San Joaquin Valley and 400,000 acres of

farms are in process of reverting to desert.

The other is that the fertile San Joaquin-

Sacramento delta, containing another

400,000 acres, is threatened with distinc-

tion by the intrusion of salt water from

San Francisco Bay.

A large storage dam has been designed

for construction on the Sacramento
River, which will serve the purposes which

Marshall Ford Dam will carry out on the

Colorado River here in Texas. The
dam on the Sacramento River at Kennett
will store the flood waters of that stream

so that they can be released at a uniform

rate and thereby permit the diversion of

an adequate water supply into the San

Joaquin Valley. It will also provide a

sufficient flow through the delta to wash
out the sea water and keep the irrigation

channels of that area free from salt.

The Central Valley project, because of

the complexity of the problems which it

seeks to solve, is an ambitious under-

taking. It will, however, be self-liquidat-

ing and its cost will be repaid to the

Government by those who will benefit

from its construction.
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The Columbia Basin project, of which

the Grand Coulee Dam is the principal

engineering feature, is of a slightly

different type. Its construction will

provide a reliable water supply for the

irrigation of 1,200,000 of dry but poten-

tially highly productive acres in the

Big Bend country of eastern Washington.

The Columbia Basin project is a long-

range one. Its development probably

will extend over a period of four or five

decades. When completed it will make
possible the cultivation of what is prob-

ably the largest and finest tract of unde-

veloped land remaining in the world, in

addition to producing a large quantity of

cheap electric power. The promise that

it holds for increased national wealth is

unequalled, I believe, by any other

project.

These projects, like the one that is

being inaugurated here today, are na-

tional improvements which cannot be

measured solely in terms of the benefits

which are to flow to their immediate

areas. Without such undertakings the

West and Southwest lack economic

security. Without them, the develop-

ment of these great regions cannot go

forward and they can never hope to reach

full maturity.

It is important to all of us, wherever
our homes may be, that the Colorado

River of Texas should be controlled and
that these other problems which we must
face as a Nation should be solved. But
we cannot cope successfully with such

national problems as I have indicated

except on the basis of a broad, national

policy. Floods, droughts, and eroding

winds do not recognize State lines and we
cannot hope to do anything very much
about them unless the people have that

freedom of action which is necessary in

the interest of the country as an inte-

grated Nation that is bound together in a

common destiny.

Ground Breaking Ceremony at Marshall Ford Dam

THE Colorado River of Texas is not

so widely known as is the river bear-

ing the same name which flows into the

Gulf of California. However, its char-

acteristics are much the same. It is

quite as treacherous and erratic, and its

flow varies even more widely than the

other Colorado. Last and greatest step

in a scheme to harness this sometimes

rampant river is construction of the

Marshall Ford Dam, 22 miles upstream

from Austin, the capital city of Texas.

The general plan for this structure pro-

vides for progressive development involv-

ing two principal stages of construction.

The first development consists of a dam
190 feet high. The final development

contemplates raising the 190-foot struc-

ture to a maximum height of 265 feet.

The completion of the low dam will afford

partial protection to Austin and smaller

cities on the lower river and to valuable

rice lands on the coastal plain from floods

such as the devastating 500,000 second-

foot flood of June 1935. To insure full

protection from all floods originating

above Austin, completion of the dam to

its full height will be required.

On Friday, February 19, Secretary of

the Interior Harold L. Ickes on his first

visit to Texas P. W. A. projects, touched

off the first blast on the rugged north

bank of the Colorado River, initiating

actual construction on the million-cubic-

yard concrete-gravity structure. On the

previous day, the Secretary had addressed

a convention of the Associated General

Contractors of America at San Antonio.

He was met in San Antonio and escorted

by automobile to the Colorado River proj-

ect, and, after a brief visit to P. W. A.

project dams nos. 1 and 2, arrived at the

Marshall Ford dam site at 4 p. m. He was

greeted there by a throng of 1,500 people,

most of whom were citizens of Austin and

the surrounding country who had gathered

for the ceremony.

On the speaker's stand which was

equipped with an efficient public-address

-system, the Secretary met Howard P.

Bunger, construction engineer for the

Bureau of Reclamation, James V. Allred,

Governor of Texas, Tom Miller, Mayor of

Austin, and various engineers from the

State construction agencies. Before his

speech, the Secretary was presented with

a silver and mahogany plaque in com-
memoration of his service to the project

and his present visit to central Texas

flood-control projects.

SECRETARY PAYS TRIBUTE TO RECLA-

MATION ENGINEERS

While a Paramount news camera re-

corded the scene, Secretary Ickes gave

tribute to the Bureau of Reclamation for

its enviable reputation as a designer and

builder of dams. He told of the wide

range of work performed by the Bureau
and described some of the larger projects

that are now under construction or have

been completed recently. Briefly out-

lining the national policy of Hood control,

the Secretary pointed out that serious

water problems have been considered too

long from a regional standpoint and that

in the light of an emergency situation a

national approach is needed. He said in

the Keynote of his address: ''A polluted

stream in Massachusetts, a flood in the

Colorado River of Texas, the exhaustion

of the underground water in the Cali-

fornia Valley, or a dust storm in the Great

Plains area, all vitally affect people in

every part of the United States. It is

for our common good to advance on a

united front.

i ( 'ontinued on p. TS)

Crest '''^

LOOKING ACROSS THE COLORADO RIVER. ALONG THE BASELINE OF MARSHALL FORD
DAM THE BLACK LINE ANGLING TO THE LEFT AND TERMINATING AT THE OBSER-
VATION TOWER MARKS THE PROPOSED EARTH AND ROCKFILL DIKE SECTION.
VIEW TAKEN PREVIOUS TO ANY CLEARING OF GROUND
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Planning Your Vacation

It is not too early to think about how

you will spend the leisure time of your

vacation period. Paper planning is a lot

of fun and everyone who enjoys this in-

door sport appreciates knowing of new

places lo go.

HOW ABOUT BOULDER 1>A\1 ?

Everybody thinks of Boulder I)am in

terms of flood control, power, and irriga-

tion, but 1 wonder how many think of it

in terms of vacation ground. The spring

and fall of the year at Boulder Dam are

ideal. We are now working on the es-

tablishment of tourist accommodations.

Recognizing the prevalence of trailers on

the road, we will have a trailer camp in

addition to the regular quarters for

tourists traveling in their automobiles

only or by (rain. Accommodations are

available to suit, your pocketbook. You
can stop at one of t he hotels at Las Vegas,

lit) miles from Boulder Dam, which is the

terminus of the railroad, and make trips

out of there; you can move on to Boulder

City, 7 miles from Boulder Dam, which

is the headquarters town for administra-

tion of this project, and slop at its line

air-cooled hotel, or, if you prefer, you may

occupy a collage in one of the tourist

camps. Our plans call for establishment

of one at Boulder City, and the National

Park Service, which has supervision of

the recreational area around Lake Mead,

has plans for accommodations similar to

those established in National Bark areas.

The trailer camps should be quite an

inducement lo travelers to the coast or

travelers on the coast desiring to make
trips oul ol ( 'alifornia to nearby points of

interest. A trip from Lower California to

Boulder Dam can be made by way of

Death Valley, thus making this trip a

double a.tt taction.

WHAT DOES BOULDER HAM AUI'.A OFFER?

Boulder Dam is not just another dam.

It. is the highest dam in the world. It is

in a narrow canyon known as Black Can-

yon and is 726 feet, high. It is 000 feet

thick at the base.

One of the most attractive things I have

seen recenl l.\ is a book of comparisons on

Boulder Dam issued by the Boulder Dam
Service Bureau. It. contains, in graphic

form and by the clever use of line draw-

ings, very interesting national and inter-

national comparisons of height with this

structure. Comparisons begin with the

Empire State Building, the world's tallest

building located in New York City, I, IMS

feci,; Eiffel Tower in Paris, 984 feel;

Washington Monument in the District of

Columbia, 55r> feet; and, rather dwarfing

the lowest dimension given, Westminster

Tower in London, 310 feet.

By special permission of the Boulder

Dam Service Bureau which has copy-

righted this pamphlet, reprint is made of

some interesting statements of benefits lo

other sections of the country by its pur-

chasing power, creating demand for serv-

ice in the form of till types of transporta-

tion and the furnishing of materials, and

considerably relieving unemployment.

QUANTITIES USED At, I, IN SUPERLATIVE

We may say 4,400,000 cubic yards of

concrete were used in Boulder Dam and

appurtenant structures and this awe-in-

spiring figure could immediately be ana-

lyzed by the technically trained mind,

but when we say that so much concrete

would be sufficient to build a concrete

wall. 42 inches wide and 2% inches thick

entirely around the earth at the Equator,

the layman's mind has a better concep-

tion of what a tremendous engineering

achievement is recorded in the building

of Boulder Dam.
Construction would have been con-

siderably slowed up with the pouring of

such a mass volume of concrete because

of the generation of a tremendous force of

heat and this heat would have created

cracks and weakened the dam. It is esti-

mated that half a million loaves of bread

a daj could be baked with the heat that

was generated by the setting concrete in

Boulder Dam. However, artificial cool-

ing was resorted to and 58'2 miles of 1-inch

piping was built right into the dam and

cold water kept continuously running

through it. This represents enough pipe

to build three full-size replicas of the

fatuous Eiffel Tower.

If dirt, iuo\ ed in the construction of the

dam, were handled by huge dump trucks,

there would be enough loads to form con-

tinuous, simultaneous truck parades from

1 '..Milder City, New, to New York, New
Orleans, San Francisco, Seattle, and

Chicago.

These and many other interesting com-

parisons bring home to the average reader

I he I remendous engineering problems con-

fronting the Government and the con-

tractors in the building of the highest dam
in the world.

BOtU.DKK DAM A Hi: \ \ VACATION GROUND

What could be nicer than placing

Boulder Dam on your itinerary for a

visit to the coasl ? Alter you have viewed

this mammoth dam, take a ride on Lake

Mead, which has a shore line of 550 miles

in Nevada and Arizona, or relax on its

banks. A trip by an official photog-

rapher of the Bureau brought to us

photographs of waterfalls and views along

(Cut along this lino)

Commissioner, (Date)

Bureau of Reclamation,

Washington, D. C.

Sir: I nm enclosing my cheek 1 (or money order) for 75 cents to pay for n year's subscription to The Recla-
mation Era.

Very truly yours,

(Name)

i Do not send stamps. tyYUUieSS}

i-. 30 cents postal charges should be added for
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l tic shore nf La! < Mead i ha1 arc «'a1 iona)

Park caliber.

Lai e Mead is truly a scenic gem in this

desert country. The interesting In

of the projeci and control of whal

bet n a '' de tructive river is the story

told k?y the guides who fake cue of visitor

through Boulder Dam. Foreign visitors

1
1

i housands of miles to ei

this engineering triumph. I have to

the Hi I i pression I hat anyom a

disappointed. On the contra there is

always an expressed surprise Boulder

Dam and its surroundings offer much
more than what is generally known
the t raveling public

'l tie e days, you hear a great deal

about national planning of wafer re-

sources. Here you see a projeci planned

for years, and constructed under a Si

compact, signed by six of thi
i basin

States which contribute to the drainage

basin of the Colorado River, a projeci

i i onomically sound because contracts for

t hi ale "i power developed at Boulder

Dam were signed before i iction

i. ii led. These conl racl insure thi

turn of the Government's investment in

the dam and powerhouse bj return of this

cost over a period of 50 -.ears at ') per-

cent mi' ii f
. M. A. Schnurr.

Slides on Irrigation

Available to Schools

Owing to the many inquiries from proj-

eci superintendents and school officials,

the Bureau of R i lamation wishes to

announce that the current slide led in

"New Ideas in Irrigation Agriculture" is

available to high schools and colleges.

These slides, accompanied by a prii

lecture pri enl practical lessons in irri-

gation farming, including fundamental
principles in irrigation practices, plai

land use, noxious weeds found on irriga-

tion projects, and effective methods for

controlling and eradicating damaging per-

ennial weeds. Picti ;
- for this scrii

photographed during the summer of

1936 and represenl a summary of the

latest findings on the subject .

\

Schools or extension study groups desir-

ing to borrow these slides, max )ia\ e them
in the order ol request merely by pay-
ment "i expre charges. Request for

the slides should lie made to the Commis-
ioner, Bureau of Reclamation, Washing-

ton, D. C.

A 1 MB1 II of farms have been sold

recently on the North Platte projeci

at. prices ranging around $100 per acre for

well improved places where the soil is of

high quality.

Dr. Cory Addresses

I'Jigineers

Dr. II. T. Cory, noted engineer and
professor, former associatt I I r in

the Bureau of Reclamation, spoke on

"The Imperial Valley Past, Pre

I ntun-'', at the joint meeting on

Wcdnc day evening, March :;, 1937, of

\V:i 3hingtori Sociel j of Engiri

and the District of Columbia section,

American Society of Civil Engineers, held

at the d i
'.

.

; .ington.

Dr. Cory was with the Southern Pacific

Railway when tin Colorado River broke

through its west bank near the Imperial

Valley Irrigation Co.'s intake and was

diverted into Salton Sea, instead of (low-

ing through its former channel leading

to the Gulf of California. After Hi

months the Southern Pacific Railway
was called on to close the break. This

was done under 1 hi: direct ion of Dr. ( lory,

who has an international background,

i
(' tiding into Egypt, Spain, and Mexico,

and has to his credit a wide, varied

general practice, including recent assign-

ments with the War Department, the

Bureau of Reclamation, and the Soil

Conservation Service.

Marshall Ford Dam
Ceremony

(Conl iriucl from p. 71)

"Construction of Mai hall Ford Dam
will constitute a service to Texas of

tional importance. Two severe droughts

and two great floods since 1934 have

thoroughly aroused the Nation. No
longer do we, as a people, consider these

catastrophes as the hard luck of someone

else. We have learned that when datas-

trophe befalls one region, it affects all

others. Only in the degree of damage

is there any differci

"It is a pleasure to me therefore, as a,

citizen, as Administrator of Public Works,
.•mil as Secretary of the Interior, to take

part with you in these ceremonies. \

an American citizen, I am glad the Na-

tional Government is recognizing its

msibility to correct such situations as

at irregular intervals when an un-

controlled river is left to its own devices.

\ Administrator, I rejoice that the Public

Works Administration was able to provide

the funds and thereby ' m instru-

ment for the solution of this particular

problem and many like it in other areas,

and as Secretary of the Interior, of which

the Bureau of Reclamation is a part, I am
gratified that that agency will have the

responsible part that has been assigned to

it in the actual construction of Marshall

I ord Dam."

With these closing remarks, the Secre-

tary pressed a, plunger making electrical

tact which set off a charge of dynamiti
"n the o] ide of the river, thus

signalizing the first move toward con
st ruction of this :i ll-important feature of

the Colorado River project.

Immi d follow ing the ceremony,
the Si

i
n informal dinner

given in his honor at Austin. Later

that night he addressed a joint session

of the State Legislature. He entrained
for St. Louis on the following morning,

leaving with the citizens in this section of

the country a better understanding of

the Government policies and of the

Marshall Ford Dam.

Electric Water 1 1cater at

Boulder Dam

What is, m effect, the largest electric

water heater ever devised by man is in

use at Boulder Dam in connection with

the testing of the huge 1 15,000-horse-

powi tors now being put into op-

eration there by the Bureau of Reclama-

tion, Department of Interior.

In principle this heater, which is really

a water rheostat of high capacity, is

comparable to the small household heati I

to warm junior's milk bottle in the

wee hours of the morning. But, instead

of using a mere 1 10 volts as does the aver-

age household heater, the Boulder Dan
unit absorbs current potentials up to

18,600 volts.

Tin purpose of the rheostat is to absorb

the current gi luring tests and

while the operation of the generators is

being observed under varying conditions

of hydrostatic head or pressure. The
rheostat i i conduct

inent of the three-phase cycle into

the water of the power-house tailracc

which furnishes the resistance required

to absorb it. The further the poles are

submerged, the greater the resistance set

up, thus affording the engineers the

opportunity for observing the behavior

of the generating unit undcrall conditions.

In order to accomplish this purpi

with precision a chemical analysis of the

water was made to determine its con-

ducting properties and the resistance it

would afford.

Fish swimming info the field of the

rheostat arc apparently electrocuted and
float to the surface, but once the current

is turned off or they float out of

charged field, they regain life and swim
away quite unaffected by the experience

cf having tangled with the electric energy

generated by the
'

lower plant in

the world.
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PARKER DAM PROJECT. CALIFORNIA.

FOUNDATION EXCAVATION. DRAGLINE IN LOWER CENTER LOADING CABLEWAY SKIP
?2M ^-

I

T«
EZE^?VVER COFFERDAM FILL IN CENTER. DISCHARG E FROM PUMPS AT LEFT.THE TWO MOVABLE TOWERS OF THE CABLEWAY WITH SINGLE FIXED TOWER.

Parker Dam, Half Com-

pleted, Serves Useful Purpose

A dramatic and successful fight at

Parker Dam against a flashy rise in the

Colorado River was detailed in a recent

report by the Bureau of Reclamation to

Secretary of Interior Harold L. Ickes.

Just north of Parker dam site the Bill

Williams Fork joins the Colorado River.

This stream, like many of the streams in

the arid West, generally is dry but on

occasions rampages with sudden floods

which may rise in an hour and pass in a

day. On February 7, following a warm
rain of unusual intensity in northern

Arizona, the Bill Williams Fork went on

one of its dangerous and unpredictable

rampages.

At 10 o'clock the How of the river

was negligible. By midafternoon it had
reached a flow of 33,750,000 gallons per

minute. At one period the river rose

more than 2 feet in 5 minutes.

Excavation for the foundation of Parker

Dam, under construction by the Bureau of

Reclamation, was in progress behind two
temporary cofferdams by which the

Colorado River was diverted to flow

through two tunnels, each 29 feet in

diameter and 1,730 feet long. These cof-

ferdams immediately were put to an

unusual test. At stake was an invest-

ment in the cofferdams alone of more than

$2,000,000.

The contractor hurriedly concentrated

his equipment on the crest of the down-
stream cofferdam to erect an embankment
and increase its height. The water rose

to within a few feet of the top of the

cofferdams, more than 50,000 acrc-fcet

being impounded above the clam site,

since the diversion tunnels could carry at

capacity only about four-sevenths of the

peak flow during the flood of the Bill

Williams River.

The cofferdams proved equal to their

test. Damage at Parker dam site was

confined to the loss of a truck and an

automobile and the destruction of a con-

struction bridge and part of a construc-

tion road between the gravel pit near the

mouth of the Bill Williams River and the

dam site.

E. A. Moritz, Bureau of Reclamation

construction engineer in charge of Parker

Dam, said: "Two of our inspectors and a

number of contractor's men were

marooned at the gravel pit. They were

brought back to camp the next day by
boat across the reservoir. One workman
was caught 12 miles up Bill Williams

River on a hunting trip. He floated

down on a log and, fortunately, floated

past a crew of men who fished him out

before he reached the tunnels, through

which a boiling torrent was pouring. His

new car went the way of all things in the
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path of a violent flood and no trace of it

has been found since.

"The flood waters brought down an
immense amount of debris. Big trees

—

roots, branches and all—passed through

the tunnels, as well as all of the contrac-

tor's Bill Williams River construction

bridge. One deck section 30 feet long

continued down the river."

When the flood reached Parker dam site

almost without warning, word was sent

immediately down to Yuma, Ariz., near

where Imperial Dam, which heads the

All-American Canal, was under construc-

tion. With this warning, preparations

were completed at the Imperial dam
site in time to prevent damage.
The Colorado River below Parker Dam

was in poor condition to carry such a
flood because of several years of very low
flow. Had the full violence of the flood

not been taken by the cofferdams at the
Parker dam site, undoubtedly some
damage would have resulted downstream.
Thus, although Parker Dam is not yet

half completed, it has served a valuable

purpose in flood control by cutting almost
in half the peak flow resulting from an
unprecedented rise in the Bill Williams
River.

Washoe County, Nev., Issues Bonds for Boca Dam
In Reno, Nev., on February 17, a brief

ceremony was made of the act of handing

to officials of the Washoe County Water
Conservation District a bundle of bonds

worth $500,000 by officials of Washoe
County.

This ceremony marked the first time in

the history of the United States Bureau of

Reclamation that a county in which a

project was to be built made a direct con-

tribution toward the repayment of the

cost of construction.

The Truckee River storage project, of

which Boca Dam on the Little Truckee

River will be the major engineering

feature, will serve, when completed, to

supplement the irrigation supply for

28,000 acres in the Reno Valley and 7,000

acres under the Truckee Canal. The
project will be constructed with an allot-

ment of $1,000,000 made by the Public

Works Administration. The Washoe
County Water Conservation District has

contracted to repay the cost.

Believing that the construction of the

project would benefit the cities of Sparks

and Reno in Washoe County, as well as

the agricultural area within the project

boundaries, the Nevada State Legislature

on February 28, 1935, authorized Washoe
County to issue bonds valued at $500,000

to assist the farmers in repaying the cost

of the project.

It has long been recognized that the

benefits accruing from irrigation are re-

flected in the towns and cities of and
adjacent to the project.

The action taken by the Nevada Legis-

lature and by the Washoe County Com-
missioners, however, is the first by which

the cost of a project is spread to the

broader base.

The bonds issued arc numbered con-

secutively from 1 to 37. They do not

bear interest. Thirty-six of them call for

payments of $13,500 each. The last,

no. 37, calls for payment of $14,000.

The first becomes payable by the County
of Washoe February 15, 1940, and one
becomes payable on that date of each
succeeding year until the last is payable

on February 15, 1976.

Repayment contracts and an agree-

ment between the United States and
water users known as the Truckee River

agreement have been executed, and the

contract for construction of Boca Dam has

been awarded to the George W. Condon
Co., of Omaha, Ncbr., which bid $729, 435.

This was the lowest of 18 proposals

received by the Bureau of Reclamation.

Reclamation Laws
Annotated

Federal reclamation laws annotated.—
By Margaret G. Young, Legal Division,

Bureau of Reclamation; 700 pages, 6 by 9

inches, with index, July 1936. Price,

$1.25 paper cover, $1.50 cloth-bound.

For sale by Bureau of Reclamation,

Washington, D. C.

This is the fourth edition of this com-
prehensive publication on the Reclamation
laws. The first edition was issued in

1920 and other editions were issued in

1927 and 1931, with supplements to

bring each edition up to date.

The work is brought to July 1936, and
contains a chronological compilation of

the 299 Federal statutes under which the

Bureau of Reclamation operates, with

notes of decisions of the courts, the Comp-
troller General, the Attorney General, the

Department of the Interior, and the

Bureau of Reclamation.

STATION KOBH of Rapid City,

S. Dak., sponsored a Newell hour on

February 14, and local citizens took

advantage of the opportunity to boost

for this section, particularly the Belle

Fourche irrigation project.

LEFT TO RIGHT: AL BLUNDELL. COUNTY COMMISSIONER: L. J FOSTER. CONSTRUCTION
ENGINEER. BUREAU OF RECLAMATION: GEORGE FERRIS. SECRETARY. IRRIGATION
DISTRICT BOARD: CHRISTENSEN. PICKETT. JAMES PECKHAM. MEMBERS OF THE
BOARD OF COMMISSIONERS: D. W. DUNKLE. COUNTY TREASURER: AND E. H. BEEMER.
COUNTY CLERK.

T'
HIERF were a number of inquiries

and a number of prospective settlers

at the Vale project office during February

relative to land on the project. Three

sales, representing 200 acres of land on

the Willow Creek unit, were reported

during that month.

PURCHASE of farm equipment and

buildings materials on the Klamath
project during January and February

was at least three times greater than

during the same period a year ago, one

dealer reporting sales five times greater

than those of a year ago.
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Federal Condemnation

THE recent decision of the Circuit

Court of Appeals for the Ninth Cir-

cuit iu Continental Land Company v,

Vnilcd States is of .such importance that

the full text of the decision is given below.

Before: Garrecht, Haney, circuit

judges; Neterer, district judge.

"The United States seeks to determine

compensation to be paid for lands de-

scribed in the petition appropriated by
it pursuant to act of Congress June 17,

1902 (32 Stat. 388), 'An act appropriating

the receipts from the sale and disposal

of public lands in certain States and
Territories to the construction of irriga-

tion works for the reclamation of arid

lands.' The Secretary of the Interior, as

such official and as Federal Emergency
Administrator of Public Works, pursuant

to act of June 16, 1933 (48 Stat. 195),

'An act to encourage national industrial

recovery, to foster fair competition, and
to provide for the construction of certain

useful public works, and for other pur-

poses', has caused surveys and investiga-

tions to be made of the Columbia Basin

project on the Columbia River having for

its purpose 'regulation of the flow of said

stream by storage reservoirs' and 'coordi-

nated development and use of said stream
for the various purposes for which it is

adapted, including navigation, hydro-
electric power, flood control and irriga-

tion, including irrigation of public lands
of the United States.' The said surveys
and investigations so made having par-
ticular reference to immediate plans for

construction of a dam across the Columbia
River at the head or near the Grand
Coulee. The said dam is to constitute

the first unit and an integral part of a
larger Grand Coulee Dam, which will

form a basis of the complete Columbia.
Basin project and serve as the diversion
dam, and also as principal storage reser-

voir to regulate the flow of the Columbia
River for flood control and will serve the
purposes of navigation and powder de-
velopment at all points on such stream
below the Grand Coulee Dam. The

of Land for Dam Site

United States

Corps of Engineers, United States Army,
under appropriations made by the Con-

gress for that purpose, have conducted

investigations for the purpose of deter-

mining the best use of the waters of the

Columbia River and its tributaries for

the purposes to which adapted and have

adopted a coordinated plan for the de-

velopment and use of the Columbia River

for navigation, flood control, and irriga-

tion, and for the development of electrical

energy to pay the cost of the proposed

construction, and for irrigation, industrial

and domestic use. The said plan includes

the construction of various dams at

different points on the Columbia River,

the uppermost of which is the Grand
Coulee Dam, which is the key structure

and will provide the necessary storage

capacity to store the peaks of the Co-
lumbia River waters by storing the floods

and releasing the waters stored during

the low water season, and will improve
the flow of said river for navigation,

power, and irrigation and will reduce the

flood dangers on its lower part. The
estimate shows that the storage to be

made available behind the Grand Coulee
Dam will double (approximately) the

amount of firm power which can be devel-

oped at each of the proposed dam sites

between the Grand Coulee and the mouth
of the Snake River and will increase by
about 50 percent the amount of firm

power wdiich can be developed at each of

the dam sites below the mouth of the

Snake River, and that the increased

amount of the firm power so made pos-

sible by reason of the storage behind the

Grand Coulee Dam is an important fac-

tor in the feasibility of each of said Lower
dams as a self-liquidating project. Pur-
suant to the provisions of the act of June
16, 1933, supra, the Emergency Public

Works Board and the Emergency Public

Works Administration, under the author-
ity of the President of the United States,

allocated for the construction of said first

unit dam and appurtenant structures

from the emergency Public Works fund

on Navigable River of

available, a sum of money estimated as

sufficient to construct said dam and ac-

quire the necessary rights-of-way there-

for, and pursuant thereto the Secretary

of the Interior and Emergency Public

Works Administrator have authorized

the construction of said dam and the res-

ervoir to be formed thereby and the ac-

quisition of the necessary rights-of-way

therefor."

The testimony tends to show that the

proposed dam at the present will serve

the purposes of a diversion dam for the

Columbia Basin project, the improvement
of navigation by creating a lake 150 miles

long, running from the dam to the Cana-
dian border and by regulation of the flow

of the river and increasing it, will improve

navigation all the way from the dam site

to the coast; that the foundation, includ-

ing construction of 200 feet below the

high-water line of the river, is necessary

before any head can be secured for power

development purposes. The cost of

putting in the foundation before any
head is secured for power development

purposes is about $60,000,000. The
completed structure will cost $197,000,-

000. The nearest tribal land of the

Colvillc Indian Reservation is half a mile

above the dam. This reservation extends

along the side of the river for over 100

miles. It is not possible to construct a

dam at that site without flooding both the

allotted and the tribal lands of the Col-

ville Indian Reservation. The Spokane

Indian Reservation land will likewise be

flooded by the back waters.

The Rivers and Harbors Act of August

30, 1935 (49 Stat, 1039), then pending

before Congress and which shortly became

a law, contained this provision:

"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
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as a means of financially aiding and assist-

ing such undertakings, the projects known
as 'Parker Dam' on the Colorado River

and 'Grand Coulee Dam' on the Columbia
River, are hereby authorized and adopt-

ed, and all contracts and agreements

which have been executed in connection

therewith are hereby validated and rati-

fied, and the President, acting through

such agents as he may designate, is hereby

authorized to construct, operate, and
maintain dams, structures, canals, and
incidental works necessary to such proj-

ects, and in connection therewith to

make and enter into any and all necessary

contracts, including contracts amenda-
tory of or supplemental to those herebj

validated and ratified."

It was stipulated at the trial that the

backwater from the Grand Coulee Dam,
now under construction, will flood about

18,000 acres of privately owned land,

divided into 600 tracts and in 900 differ-

ent ownerships; also some public lands of

the United Stales, including both tribal

and allotted lands. That prior to com-
mencing this proceeding the Columbia
Basin Commission secured a, permit to

appropriate under the State law 11)0,000

second-feet of the water of the Columbia
River for use in connection with the Co-

lumbia Basin project, and it will assign

such permit to the United States for the

purposes of this project. That the lands

which will be flooded by the backwaters

of the dam also include uplands and
riparian lands of the State of Washington,
and lands in Ihe bed of I he stream. That
on January 4, 1934, the Secretary of the

Inferior filed with the Stale Cmmis-
sioner of Public Lands of the SI ale ol

Washington a list showing the various

tracts of State lands to be used in whole

or in part for the purposes of said project;

and that the dam, for all purposes, is

situate on the only feasible dam site on the

Columbia River.

The physical structure of the river bed
adjoining the lands is a granite formation

and entirely suitable for a dam. The
banks of the river have a particularly

suitable granite formation. The top of

the dam when completed will be approxi-

mately 4,200 feet in length, and 1,800 or

1,900 feet of the dam on each side of the

river will rest upon the appellants' up-

lands. The consulting engineer of the

Government said it would not be feasible

for private capital to develop the Grand
Coulee project.

Another hydraulic engineer for the

Government said the development of the

Grand Coulee by private capital would

not be feasible.

The hydraulic engineer for appellants

said that the inherent adaptability and
peculiar fitness of the appellants' land for

use as a dam site was in the granite dike

131388—37 2

which has been cut by the Columbia
River to a depth of 600 feet, which does
not exist elsewhere on the river. From
the international border to the mouth of

the Snake River there is no place where
there is a fall or head sufficient to generate
any commercial power. The dam built

on appellants' land creates a fall or head
of 350 feet, which their engineer says is a

little more than twice the head of Niagara
Falls. The dam also creates a reservoir

to store water upstream, which regulates

the stream flow. Every foot of the fall or

head is produced by the dam. The site

on which the dam is built, the same
expert says, becomes of primary import-

ance and is indispensable to the develop-

ment of the water power. The reservoir

created behind the dam will increase the

uniform flow of the Columbia River from

18,000 to 41,500 cubic feet per second.

The granite formation also extends
across the river bed and upward to about
(>00 feet above flic river on either side.

No other place on the river has such

characteristics.

It is also testified that il would not lie

practical to construct a dam anywhere
else on the Columbia River which would
serve the dual purpose of power and irri-

gation. It would be physically impossible

to construct a dam on the Columbia River

without using the lands which are being

taken in this proceeding, "no matter how
much money you wanted to spend."

Another engineer for the appellants

says that- private capital is always ready

lor a proposition of (hat kind which will

show a. profit, ami I hat without the de-

velopment of power a.t Grand Coulee

there will be an actual shortage of power
necessary to supply the area.

Another engineer said lie had examined

the Grand Coulee dam site; that he has

probably never seen a dam site as good;

and that it was entirely feasible and prac-

tical for private capital to acquire such

lands, as a dam site in 1933, and utilize it

for beneficial purposes and that there was
a market for such lands.

Some of these witnesses on cross-

examination stated they did not know-

why private capital did not purchase these

lands and had not sufficient knowledge

to answer the question as to why the

property was not purchased in 1929.

Others testified that there is no market

for such dam-site purposes, and "that

the discussion about the Grand Coulee

project during recent years has been a

discussion with reference to the attempt

to get the Government interested in build-

ing that project and there never has been

any private enterprise contemplated
* * * in all that time for development

of the project." There was no market

for a dam site of such size at this location.

Another witness testified that none of the

lands had a market value for a dam sile

or reservoir in 1933.

Another engineer for appellants testi-

fied he was a graduate from Rensselaer

Polytechnic Institute; had been employed
by the Provincial Government of the

Philippine Islands, by the New York
State Barge Canal as a. designer of dams
and locks, and many other concerns and
places, including the Beauharnois De-
velopment Co. in Canada, Connecticut
River Power Co., Muscle Shoals steam
plant water supply for the United States

Government, and Arco nitrate plants at

Alabama; likewise on the Los Angeles

Flood Control District on the San Ga-
briel Dam, and to serve among others the

New York Power & Light Co., North New
York Utilities, Black River Irrigation

District, Hudson River Irrigation Dis-

trict, Malone Light & Power Co., Soviet

Government of Russia, Cities Service

Co., and Niagara-Hudson Power Co.;

that he has studied and reported on

Niagara-Hudson Power Co.'s holdings

on the. SI,. Lawrence Riser; and that he

had done work on such projects in 35

different Stales and a. number of foreign

countries, and knows the need and de-

sirability of dam sites.

On cross-examination he said, "The St.

Lawrence project which I referred to is

close to Malone, Berhardt Island, St.

Lawrence River. The population within

a radius of 300 miles of that location is

perhaps 10,000,000 to 15,000,000. I

would assume that if would be more than

10 times as much as the population within

300 miles of ( Jrand < 'on lee The develop

ments to which [ refer as being somewhat
near in size to this one arc located in a.

territory where there is a very much larger

population than is involved here. And
then said, with relation to demands for

sites: "I do not know of any large sales

of dam-site property at that location or

anywhere else in that vicinity at that time,

or at any time near that date. There was
some purchase of property by the Niag-

ara-Hudson Power Co. for the St. Law-
rence development during that period.

Just exactly what dates I don't know.
That is adjacent to a thickly populated

country. I do not know of any such sales

anywhere in the Northwest. No very

large projects were constructed to my
knowledge during the period of the depres-

sion. There were no hydroelectric devel-

opments started in the Northwest during

the period between 1930 and 1934. There

was no need for them at that time. Dur-
ing that time nobody would have financed

such construction. Financing construc-

tion requiring $70,000,000 would be

found very improbable. It would be

foolish to construct a development where

there was no necessity for power at that

particular date, December 1933. My
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recollection is that the court records indi-

cate about 600 owners in the reservoir site

whose property would have to be secured

before the reservoir could be used. I do

not know what kind of procedure you

would have to go through to get the

Indian lands which would be indispensa-

ble for that project, or the withdrawn

lands that were withdrawn under Reclam-

ation Act, or the State lands in the bed of

the stream and the uplands. I do not

know the total of that. I am not basing

my testimony on my knowledge, but on

the court records." And on redirect

examination said, in response to the ques-

tion: "Just a few moments ago you dis-

tinguished between financing the develop-

ment of a power project at the Grand
Coulee and purchasing the site which is

involved in this lawsuit. Will you please

explain a little to us why you made that

distinction?"

—

[Answer.] "My distinction is based on

the knowledge that private companies are

always on the lookout for dam sites to

keep up with the market. Unless our

economical structure is going to fall down
flat the companies which are existing today

to take care of the market and provide

manufacturing power have just got to

keep developing and supplying that mar-
ket, and in order to do that they have got

to look ahead and make plans and arrange

for these dam sites. They have got to

locate them and buy them. * * * "

He further said on re-cross examination:

"I understand this dam site has been
known for a great many years, at least

10 or 15 years. It was filed upon in 1922

by Colonel Cooper, but the filing was
denied, which I understand was because

of the desire of the United States Gov-
ernment to hold it for themselves. I

don't know why the filer did not pur-
chase the dam site at that time. I doubt
very much if private capital would ever
have built it in 1922. It is possible it

might have acquired it in 1922. Why
they did not, I don't know. The power
market was growing much faster in 1929
than in 1933; 1929 was about the peak of

growth. I do not know why private
capital did not purchase it then, except
that the previous effort to purchase it

was denied on the ground that the Gov-
ernment wanted it. * * *"

The Columbia River is the second
largest stream in the United States,
larger than the St. Lawrence and sur-
passed in volume of flow only by the
Mississippi. It carries more water than
the combined flow of all the other streams
of the Pacific slope. It is unique among
all the streams of the West in that it is

the only stream which has broken through
the mountain barrier of the Cascade and
Sierra Nevada Mountains and created a
navigable channel from the interior to the

Pacific Ocean. It has been used exten-

sively for navigation purposes ever since

the earliest settlement by the white man,

and even prior to that time was used

by the Indians as a highway for such

trade and travel as was carried on by

them.

The court will take judicial knowledge

of the fact that the Columbia River is a

navigable stream in fact as well as in law

{Arizona v. California, 283 U: S. 423).

At the close of the trial the Government
moved to strike from the record all testi-

mony in regard to the market value of

lands in question for dam-site purposes.

The court, in granting the motion, said

in part:

"In the State of Washington the beds

of navigable streams are not vested abso-

lutely or qualifiedly in the owners of the

shore lands along such navigable streams.

The bed of navigable streams in the State

of Washington is vested in the State of

Washington. The decisions of the Su-

preme Court of the United States are at

one upon this proposition, that the Con-

gress of the United States has absolute

control over the navigable streams within

the borders of the country. It has that

power in virtue of the provisions of the

Constitution of the United States which

confers exclusively upon Congress the

power to regulate commerce with foreign

nations and among the several States and
with Indian tribes. Navigable streams

are great water highways, agencies, and
instrumentalities of commerce, and the

dominant power of Congress to control

the waters of such stream is clearly

settled and determined by repeated de-

cisions of the Supreme Court of the

United States. The decisions of the

Supreme Court of the United States are

to the effect that riparian owners of shore

lands along the banks of a navigable

stream do not have, as against the United

States, any interest in or title to the

waters which flow in the stream when the

United States undertakes to develop it

or to improve those water highways for

the purpose of advancing and improving

navigation. That the landowner so

owning these adjoining shore lands is

not entitled to have any allowance made
to him based upon any title to the bed of

the stream or any allowance made to him
for any right that he has because of the

water running in the navigable stream or

its potential water power. * * *"

Again the court said:

"These owners, in my judgment, are

not entitled to have that adaptability

of this site taken into account for the

reason they have neither title to the bed
of the stream nor any right to the waters

which flow in it as against the Govern-
ment exercising dominant power to

improve the stream for navigation pur-

poses, and that they are not entitled to

that because it has not been taken from

them, and it hasn't been taken from them
for the simple reason that they never

owned it in the first place", to which

rilling, exception was duly taken and
allowed.

The appellants requested several in-

structions that the jury could consider

evidence in fixing the value of the land,

its adaptability for use as a dam site as

well as all other uses to which the tract

or parcel was adaptable. This request

was denied and exception duly allowed.

The court fully and fairly instructed

the jury upon every element to be con-

sidered in fixing just compensation to be

awarded, which includes all elements of

value that inhere in the property—not to

exceed, however, the full, fair, cash

market value of the property at the time

of its taking, fairly and conscientiously

arrived at, and not including the element

of dam-site valuation. And the con-

trolling time in this case is December 27,

1933, being the date when the properties

in question were appropriated.

The appellants excepted for the reason

that the law required the submission of

such issue to the jury, and also excepted

to the refusal of the court to give the

requested instruction relative to the

valuation of the property for dam-site

purposes as the one statement of the

law applicable to the case.

From the judgment upon the verdict

this appeal is prosecuted.

The court could well rest affirmance

upon the statement of Judge Webster

in striking from the jury's consideration

the evidence relating to dam-site value.

The magnitude of this project and the

legal issue involved are of such impor-

tance that we have at the risk of pro-

lixity deemed it proper to give more of

detail than is usual in the statement of

the case.

Title to the river bed is in the State of

Washington (art. 17, sec. 1, Constitu-

tion of Washington; sec. 7412 Revised

Statutes of Washington)

.

U. S. v. Chandler-Dunbar (229 U. S.

53).

Shively v. Bowlby (151 U. S. 331).

Philadelphia Co. v. Stimson (223 U. S.

605).

Scott v. Lattig (227 U. S. 229).

As stated in the Chandler-Dunbar case,

supra, title to the bed of the-river in the

shore owner is qualified, and, unless

severed or excluded by implication, passed

with it as a shadow follows a*substance,

and while it is helpful as against acts of

third parties, is of no avail against the

absolute power of the Congress to im-

prove navigation. The Government has

the power to cause the removal of ob-

structions in the river bed, and to forbid
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the use of the river by the riparian

owner which it believes injurious to

navigation. It has the right to cut the

riparian owner from direct access to deep
water (Scranfon v. Wheeler, 179 U. S.

141). The judgment of the Congress

with relation to the navigability of the

river and its development is conclusive

{Arizona v. California, 283 U. S. 423;

U. S. v. Chandler-Dunbar, supra). So
much of the riparian or "fast" land taken

as is private property must be paid for

at the reasonable market value (Chand-

ler-Dunbar, supra). The general question

of valuation was fairly submitted to the

jury. The riparian owner has no prop-

erty right to the use of the water or the

power inherent therein, or the fall and
flow of the water for commercial pur-

poses, or any purpose, as against the

United States (Chandler-Dunbar, supra).

That "ownership (of) * * * the run-

ning water in a great navigable stream is

capable of private ownership is incon-

ceivable" (Chandler-Dunbar v. U. S., 229

IT. S. 53 at 69).

To Be continued in May issue

m
jet

to 1 II lh

ASUMMARY of the answers to the

questionnaires used in the current

slide lecture shows that soil building is

uppermost in the farmer's mind.

The canal banks on this project are sandy and the inside slope must be covered
with gravel to maintain the canal section. The bodies of the trucks are built wide so
that the gravel is spread evenly over the canal bank as it is dumped from the truck
and no spreading by hand is necessary.

CONSIDERABLE activity is re-

ported in the sale of land on the Owy-
hee project, Oregon-Idaho, both new land

and that lying within the old irrigation

districts. Settlers are beginning to come
in. Inquiries regarding project lands arc

being received by the Vale-Owyhee Land
Settlement Association at the rate of 500

per month.

PLANS for the construction this

spring of a $35,000 vegetable cannery

at Ellensburg, Wash. (Yakima project),

have been announced by a committee
representing a group of Kittitas Valley

growers. The committee also announces

that sufficient stock has already been sub-

scribed to assure construction and opera-

tion of the plant this season.

Community Rest Room

By Mrs. Evelyn Smith, Secretary Yuma County Chamber of Commerce

SOME 2 years ago, the idea of estab-

lishing a "community rest room" in

Yuma for the women of the rural districts

originated in the Roll-Wellton Women's
Club.

Yuma, the county seat of Yuma
County, is the central trading point for

the large agricultural and mining section

surrounding her. The area of Yuma
County is 9,987 square miles. It is

necessary for persons residing in the out-

lying districts to come to Yuma on shop-

ping trips, for medical and dental atten-

tion, as well as other business. This, in

many cases, calls for a drive of 100 miles

or more for the round trip. Therefore,

the idea of having a rest room, properly

supervised, where women and children

might rest while in Yuma, originated.

Their problem was taken to the home
demonstration agent, who at that time

was Mrs. Janet Copple, and she in turn

consulted women of other outlying dis-

tricts — Gadsden, Somerton, and the

North and South Gila Valleys; also, the

various women's organizations in Yuma.
A permanent rest-room committee,

composed of representatives of the differ-

ent communities, after investigating a

similar project at El Centro, Calif.,

appeared before a chamber of commerce
meeting and presented the matter. A
chamber of commerce committee, com-

posed of Messrs. A. O. Broussard, O. C.

Johnson, and C. J. Killen, was appointed

to work with the rest-room committee on

plans for financing, operating, etc. The
permanent rest-room committee is now
composed of Mrs. Henrietta Morgan, of

Yuma, chairman; Mrs. Wayne Wright, of

Roll, secretary; Mrs. E. C. Cummings, of

Gadsden; Mrs. Janet Copple, of Yuma;
and O. C. Johnson, of Yuma.

It was agreed that a budget of $1,500

yearly would operate the room satis-

factorily. Resolutions were prepared and

presented to the county board of super-

visors and the city council, and commit-

tees waited upon these leaders pointing

out the necessity of such a project; and,

tli is fiscal year budgets were set up by

both the county and city for the mainte-

nance of this room.

This community rest room opened

Saturday, October 10, on Second Street

—

which is a central and convenient loca-

tion. It is planned to have the room

open on an 9-hour schedule—from 10

a. m. until 7 p. m. on Monday, Tuesday,

Wednesday, Thursday, and Friday; and
from 12 m. to 9 p. m. on Saturday.

These, of course, are tentative hours, but

if satisfactory will be continued.

The matron in charge of the rodm is a

practical nurse and has had much experi-

ence in public work.

At the present time the project con-

sists of one large room and a lavatory.

As time goes on, the committee plans to

divide the large room to have a small

reception room where men can call for

their wives and children; a lounging

room where women can rest; and a small

room with cots where the ill may lie

down to rest.

The room is being furnished with

money donated by the different clubs

throughout the county, including the

Yuma and Somerton American Legion

auxiliaries. Lumber has been donated

for tables and benches for children by
C. J. Killen, and a stove for heating has

been donated by O. C. Johnson.

Through the concerted effort of the

city, county, and civic organizations, it is

now possible for women to enjoy the

shopping trip to Yuma.
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Central

Valley

1M1E Central Valley project is de-

signed to provide better distribution

of water in the two great, semiarid,

interior valleys of California. State and

Federal agencies began studies in 1873 of

methods of solving problems presented

by unequal geographical distribution of

rainfall in central California. The Cen-
tral Valley project, outgrowth of these

studies, provides an orderly development

by which the waters of the Sacramento

and San Joaquin Rivers will be conserved

to fill two pressing and immediate needs

and to serve additional beneficial purposes

as well.

The primary purposes of this project

are to provide a supplemental water

supply for a large area in the southern

end of the San Joaquin Valley, where an

old and intensive agriculture is endan-

gered by exhaustion of underground irri-

gation supplies; and to increase the low

flow of the Sacramento River to prevent

encroachment of salt water from San

Francisco Bay upon the rich lands of the

Sacramento-San Joaquin delta.

Storage of the huge surplus of the

Sacramento River at Kennett Dam north

of Redding is contemplated to regulate

the flow of that fluctuating stream, and
provide a reliable surplus for export to

the San Joaquin Valley as well as to

eliminate saline encroachment in the

delta region. Regulation of the Sacra-

mento also will improve navigation of the

river, reduce its floods, and provide water

for generation of hj'droelectric power.

More than 400,000 acres of highly

developed, settled, and producing lands

in southern San Joaquin Valley now are

dangerously short of water and are in

the process of reverting to desert. In

excess of 20,000 acres already have had

to be abandoned.

A storage dam on the San Joaquin

River at the Friant site near Fresno

will provide these lands with the supple-

mental water supply needed. All the

waters of the San Joaquin River already

are being used by irrigators in its valley.

That stored at Friant and diverted for

use qn the parching lands in the southern

end of the valley must be replaced by

substitution of water from the Sacra-

mento River, the only source. Regula-

tion of the flow of the Sacramento River

will make water available for this purpose

which will be diverted into the San

Joaquin Valley through a delta cross

channel and taken to improved lands in

the central and northern sections of the

San Joaquin Valley by the San Joaquin

pumping system.
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Id excess of 400,000 acres of very rich

lands in the delta are endangered by salt

water encroachment. During periods of

Low flow in the Sacramento River, salt

water penetrates the channels from

which these lands are irrigated. Thou-
sands of acres already have been ruined,

and losses of varying degree occur every

year.

Completion of the Central Valley proj-

ect will correct both these situations.

Canals will extend from the Friant

Reservoir south to the vicinity of Bakers-

field and north to Madera, succoring the

area where drought is continuous due to

failing irrigation supplies. Another ca-

nal known as the Contra Costa conduit

will also serve an irrigated area in the

Walnut Creek-Concord area, carrying

as well fresh water for domestic and in-

dustrial users on the south side of Suisun

Bay where saline intrusion has caused

great damage. The Contra Costa con-

duit will obtain its water from the supply

made available in the delta by regulation

of the Sacramento River.

On these pages are pictured scenes

illustrating the problems which will be
solved by the Central Valley project.

At the upper left is a view of the Sacra-

mento River in flood. This variable

stream wastes much of its precious water

in annual spring torrents. This surplus

water will be caught at Kennett Dam.
At the upper right is a view of the

Kennett dam site on the Sacramento

River a few miles north of Redding.

Here a dam to impound at least 3,000,000

acre-feet of water, the principal engineer-

ing structure of the project, will be built.

In the middle at the left is seen a dead
peach orchard with one lone tree, fortu-

nate enough to obtain water from a

neighboring farm, blooming. This or-

chard in southern San Joaquin Valley

has been abandoned by its owner because

his underground water supply is ex-

hausted. It is returning to desert.

In the middle at the right is a flourish-

ing orange grove in the southern San
Joaquin Valley, the area threatened by

lowering water tables. Four hundred
thousand acres of lands such as these

are in the process of reverting to desert

as did the peach orchard.

At the bottom on the left is an asparagus

field destroyed by salt intrusion in the

rich delta region.

At the bottom on the right is a view of

the agricultural lands in the Martinez-

Walnut Creek area in Contra Costa

County which will obtain supplemental

water from the project.
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The Billion Dollar Engineer

By Edgar C. McMechen

SELDOM has a testimonial dinner been

given to any man that has held so

much interest and significance as that

given in Denver, February 8, to John

Lucian Savage, Chief Designing Engineer

ni' the United States Bureau of Recla-

mation.

The occasion was the presentation of

<
'< lurado Engineering Council's gold

medal award for distinguished service in

the engineering field. In the day's news,

featured by war and rumors of war, by

strikes and iloods and economic crises,

the event did not loom large. But in the

technical and scientific world the presen-

tation was one of great importance.

Perhaps the most understandable way
to make a popular appraisal of his work

would be to call Jack "Dam" Savage the

first Billion Dollar Engineer, because the

irrigation and power structures designed

by him will not fall far short of that

valuation.

Since he identified himself permanently

with the Reclamation Service 20 years ago

lie has designed 55 major dams, which

have cost or will have cost when all are

completed, $627,470,000. In the same
period of time he has designed canals and

structures on irrigation projects that in-

crease this figure by $119,207,000. Here

alone is three-fourths of a billion dollars,

and this does not represent the total out-

put of this engineering genius. Chief

among his accomplishments is the $130,-

000,000 Boulder Dam and power plant,

yet the $180,000,000 Grand Coulee Dam
and power plant on the Columbia River,

now 25 percent completed, will eclipse

this. To plan monolithic structures such

as these, with their multiple technical

problems never before encountered, truly

calls for Archimedean imagination.

The technical world, however, will not

measure Mr. Savage's work in dollars,

because its result upon generations to

come is incalculable.

The presentation of council's award
was attended by more than 300 members
of constituent organizations, including

Colorado sections of the American Insti-

tute of Mining and Metalurgical Engi-

neers, American Chemical Society, Ameri-
can Society of Mechanical Engineers,

American Society of Civil Engineer,

Rocky Mountain sections of the Society

of American Foresters, American Water
Works Association, Association of Petro-

leum Geologists, Colorado Society of En-
gineers, Colorado Scientific Society, Colo-

rado Chapter American Institute of

Architects, Engineers' Club of Fort

Collins, Pueblo Engineers Society, and

Teknik Club. Mr. Frank H. Prouty,

president of the Colorado Engineering

Council, presided and introduced Mayor

JOHN LUCIAN SAVAGE.

Benjamin F. Stapleton of Denver and

Governor Teller Amnions of Colorado,

who made appropriate remarks. Dr.

William Frederick Durand, distinguished

engineer-professor of Stanford University

and former president of the American

Society of Mechanical Engineers, gave

unstinted praise to Mr. Savage. There

followed a series of appropriate talks

upon the various phases of Mr. Savage's

work and accomplishments delivered by
his associates and coworkers in the Recla-

mation Service, from which most of the

information in this article is drawn or

quoted direct.

TESTIMONIALS OF ASSOCIATES

Those who took part in this symposium
were: Raymond F. Walter, Chief Engi-

neer of the Reclamation Bureau, who

gave an Appreciation by an Associate

Sinclair O. Harper, Assistant Chief Engi

necr, who spoke on Large Projects De-

signed Under Supervision of Mr. Savage

and Their Value Expressed in Dollars

William H. Nalder, Assistant Chief De-

signing Engineer, who talked on Unusua
Application of Engineering Principles

Leslie N. McClellan, Chief Electrical En-

gineer, on Accomplishments Told Elec-

trically; Erdman B. Debler, Hydraulic

Engineer, on Life History of Mr. Savage

Henry R. McBirney, Senior Engineer

Canals, on His Hobby; and Kenneth B
Keener, Senior Engineer, Dams, on Anec-

dotes. Acknowledgments from the engi-

neering and scientific organizations wen
given respectively by Fred G. Carstarpher

and J. Claire Evans.

John Lucian Savage was born on i

\\ isconsin farm near Cooksville on Christ-

mas Day, 1879. His father was a suc-

cessful farmer, his mother a gifted writer

His engineering bent apparently was de-

rived from his grandfather, a prominenl

surveyor when that was the mainstay ol

civil engineering.

He first attended private school for S

years at Spring Green, Wis., where he

was the only Latin scholar. One year ir

the Evansville high school and 2 at Madi-

son were followed by 4 years at the Uni-

versity of Wisconsin, where he was ad-

mitted to Tau Beta Pi honorary fraternity

in his junior year. He was a member o;

the Badger Annual staff. In this publi-

cation he was classified by the quotation

"Women are not of his sphere." In 1903

fortified by three summers of experience

with the Wisconsin and United States

Geological Surveys and his B. S. degree

Mr. Savage left Wisconsin for field wort

on the Minidoka project.

Of this period Mr. Debler said

"Idaho's greeting was an unseasonable

snow, and his first sight of headquarters

a tent with a yellow smallpox flag in the

sagebrush plain. The next winter anc

the four following years were spent in the

Boise office of the Reclamation Service

largely on the design of irrigation struc-

tures under the general guidance ol

Arthur P. Davis, then chief engineer, bul

more especially by D. W. Ross and A. J.

Wiley, both of whom have now passed

away. With so many traits in common
it was but natural that in 1908 Mr.

Savage should leave the Reclamation

Service "to become associated with Mr,

Wiley in an engineering practice boomed

by a water-utilization program by private

interests in the irrigation and powei

fields. Both were, however, retained by
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the Service in a consulting capacity, Mr.

Wiley to his death and Mr. Savage until

he joined the Service in 1916."

During the period of his association

with Mr. Wiley, Mr. Savage participated

in, and in most instances designed, many
important structural works. The Salmon

River Dam, the Swan Falls power plant

on Snake River, the Barber power plant

on Boise River, the Oakley Reservoir

Dam and the American Falls power plant

were outstanding works. During this

time he received special assignment from

the Reclamation Bureau for design of

gates in the Arrowrock Dam, Boise

project.

Several interesting facts come to light

at this point. First, Jack Savage from

the first was a prodigious worker, a habit

that has lasted to the present time.

Fourteen hours a day and generally week
ends constituted his usual assignment.

His early associates recall that, although

"he was the worst cook and the poorest

pistol shot in the world", he was also

first out in the morning and the last to

leave work at night.

CLOSE APPLICATION TO DTJTT

While in Idaho, his only business in-

terests outside engineering took place.

Hi; iiw nod a farm or two and developed a

fine herd of beef cattle that he enjoyed

"looking at Sunday afternoons."

It is no matter of surprise that his rise

in the Reclamation Service was so phe

nomenal under such conditions. This is

one Government service, at least, where

seniority does not hold back a talented

man. Knowledge and application ad-

vance a man automatically here. Getting

in on the ground floor, Jack Savage mate-

rially aided in formulation of the princi-

ples upon which the Reclamation Service

always had been conducted.

In 1916 Mr. Savage reentered the

Reclamation Service in charge of civil

designing work in the newly organized

office of the Chief Engineer at Denver,

Colo., where all important designing work

was then concentrated. In 1924 he was
placed in responsible charge of all import-

ant designing for the Bureau with the

title Chief Designing Engineer.

The return to the Reclamation Service

in 1916 gives an excellent key to Mr.

Savage's interests and inclinations. His

association with Mr. Wiley had been

lucrative and there is little doubt that

had he so desired he might have continued

as an independent engineer and amassed

a large fortune. There are several ele-

ments that always have loomed large in

his scheme of life. The making of money
has not been one of these. Mr. Savage

always has manifested a desire to serve

the public interests and to take part in

enterprises that have as their objective

the development of human relations.

Then, too, he always has preferred close

association in work with men of technical

and scientific attainments, men who like

scholarly research. This interest in life,

a decided freedom from routine methods,

has reflected in the creative application of

engineering principles to the problems he

has had to solve.

Since his return to the Service in 1916,

the volume of work turned out by Mr.

Savage has been stupendous. Mr. Har-
per, Assistant Chief Engineer of the

Reclamation Bureau, has thus summa-
rized his accomplishments:

"Heading the list in appeal to the

imagination is, of course, the Boulder

Dam and power plant, now complete

except for the installation of the remain-

ing power units. This structure, how-

ever, will soon be eclipsed by the Grand
Coulee Dam and power plant on the Co-

lumbia River, now about 25 percent

complete.

"Other major dams designed by Mr.

Savage, which have been completed, arc

under construction, or have been ap-

proved for construction, are: Kennett

Dam and power plant, $112,000,000;

Norris Darn and power plant, $36,000,000;

Wheeler Dam and power plant, $32,-

000,000; Friant Dam, $15,500,000; Mad-
den Dam and power plant, $12,500,000;

Marshall Ford Dam, $11,000,000; Im-

perial Dam, $8,600,000; Parker Dam,
$7,700,000, American Falls Dam, $7,-

300,000, Owyhee Dam, $6,700,000, Sem-

inoc Dam and power plant, $5,900,000;

Hamilton Dam, $5,000,000.

"In addition to these 1-1 monumental

structures Mr. Savage has designed 11

dams ranging in cost from $2,000,000 to

$5,000,000, the total cost of which is

$32,400,000; 12 dams ranging from

$1,000,000 to $2,000,000, costing a total

of $16,930,000; and 18 dams costing less

than $1,000,000 each, and totaling

$7,940,000. The total cost, actual and

estimated, of these 55 major dams is

$627,470,000. This figure does not in-

clude numerous small diversion dams con-

structed in connection with the canal

system.

CANALS ALSO DESIGNED BY MR. SAVAGE

"In addition to the dams which Mr.

Savage has designed he has also super-

vised the designing of hundreds of canals

and thousands of structures on irrigation

projects constructed by the Bureau during

the past 20 years, ranging from the

$38,000,000 All-American Canal, the larg-

est ever constructed in this country,

down to the smallest lateral structures

costing a few dollars each. The total

cost of such works designed under his di-

rection, exclusive of dams, has amounted
to $119,207,000, bringing the grand total

of all works designed by Mr. Savage since

he has occupied his present position to

$746,677,000.

"While I have no method of verifying

this statement, I think I am safe in saying

that no engineer in the history of this

country, or even of the world, has a record

of accomplishment which can equal this.

But these cost figures—impressive as they

may be—represent only a small part of

the economic value of these projects in

the future development of our country.

Such values can only be estimated in

billions of dollars."

W. H. Nalder, assistant to Mr. Savage,

has this to say of his chief's ability to

make new and unusual application of

fundamental engineering principles:

"There is the trail-load method of arch

dam analysis. The inconsistencies that

were known to exist between the actual

measured stresses and detlections in con-

structed dams, and the values computed

by all former methods of analyses gave

rise to its development in order that such

structures as Gibson, Owyhee, and Boul-

der Dams might be safely and economi-

cally designed. The method is roughly

divided into three parts: A radial adjust-

ment which solves the resistance of the

structure against movement in a radial

direction, or toward the center of curva-

ture; a tangential shear adjustment which

evaluates the resistance of the various

elements against movement in a tangen-

tial direction; and a twist adjustment

which determines the resistance to rota

tion in the mass of the dam. The com-

plexity of this type of study is obvious.

"The results have been very gratifying,

and the old inconsistencies between

theory and fact have disappeared. The
development of this method of arch dam
analysis in its entirety, together with

related studies and the splendid verifica-

tion of its accuracy by model testing and

the measurement of the actual deflections

and stresses in the finished structure

under load, form a remarkable record of

achievement in engineering design.

"Then there is the artificial cooling of

mass concrete. The construction of

Boulder Dam, with the necessity of pro-

ducing a monolithic and crack-free mass

of concrete of its enormous dimensions,

in a construction period of 2 years,

necessitated the development of a prac-

tical method of artificially cooling the

concrete to remove the setting heat and

accomplish the same amount of cooling

shrinkage of the mass, without cracks, in

a few months' time that otherwise would

have taken over 100 years. This was

done by the novel method of providing

both radial and circumferential contrac-

tion joints, and circulating natural and
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artificially cooled water through pipes

embedded at accurately predetermined

intervals throughout the concrete mass.

The researches and studies entailed in

developing and controlling the thermal,

elastic, and volume-change properties of

cement and concrete is another notable

record of engineering accomplishment.

The final results in the Boulder Dam have

verified with remarkable accuracy those

that were predicted, and this method

now is in general use in mass concrete

construction where volume change must

be controlled. Closely associated with

the foregoing, there was carried on the

development and perfection of new and
improved methods of pressure grouting

contraction joints, and the development

of special cements with favorable thermal

properties."

To sum up the regard in which Mr.

Savage is held by his associates the words

of Chief Engineer Raymond F. Walter

reflect that spirit:

"Mr. Savage is a. man of many friends

and acquaintances in the engineering

profession, where his technical and prac-

tical knowledge of design and construc-

tion of large dams is especially recogni/.ed,

and today, I believe, he is the most

outstanding and widely known anthority

on high dams in the United States if not

in the world."

To mention a few of the unique con-

ditions that Mr. Savage has encountered

and solved: The Kittas division main
canal includes a river crossing rivaling the

Hudson River crossings of the New York
City water supply, but of much larger

capacity; the Gooding division canal

passes through 75 miles of recent lava

fields; the All-American Canal passes

through many miles of drifting sandhills

and crosses numerous cloudburst washes.

The needle-valve design on the Boulder

Dam project has attracted widespread

attention also.

MR. SAVAGE AS CONSULTANT

Numerous consulting engagements

might be mentioned, the more important

in recent years having been for T. V. A.

(other than those designed by the Bureau
of Reclamation) on Tennessee River

dams; for the city of San Francisco in

raising the Hetch-Hetchy Dam; for sev-

eral dams near Los Angeles; for the (how

Creek Darn near Cheyenne, Wyo.; for

the Puerto Rican Government on the

Isabella project; for the West Indies Fi-

nance Corporation on the Barahona

project; and for the United States Inter-

national Boundary Commission on Rio

Grande dams and channel rectifications

below Elephant Butte.

Despite his enormous duties, Mr. Sav-

age has maintained a surprising personal

contact with construction, often going

out of his way to help contractors or

construction engineers in their problems.

Service has been his watchword, and it

has not always been in the line of duty.

It is characteristic that his principal

hobby in life has been to assist worthy
young people to obtain university train-

ing. Nephews, nieces, even distant

cousins have lived at his home, at times

two or three staying there while complet-

ing college courses that he has made
available to them. Seven have been

boys, four have been girls. They all

are deeply devoted to him, attracted by
his kindly nature, his even temperament,

his keen sense of humor, and ready re-

sponse to those who have a serious pur-

pose in life. His social activities are

almost nil, aside from a small but con-

genial circle of friends. His wife, whom
he married in 1918, has been deeply

sympathetic with his plans and has been

a great help to him.

Mr. Savage has frequently been hon-

ored for his work, although he has never

sought recognition. He has served on

several special committees of the American

Society of Civil Engineers, is a member
of several honorary fraternities, and has

received the degree of Doctor of Science

from Wisconsin University.

Excerpts From February Project Reports

Yuma.— Picking of the 1936 cotton

crop was completed during the month;
107 bales were ginned, of which 13 were

from the Gila Valley. Total ginnings for

the season were 12,114 bales, of which

700 were from the Gila Valley, the

balance representing Yuma project pro-

duction.

Yuma auxiliary.—Picking of the sea-

son's grapefruit proceeded slowly through-

out the month, pending developments

relative to the extent of the damage from

the January cold weather with the result

that at the close of February only ap-

proximately 37 percent of the crop was
harvested. The apparent loss from the

cold temperatures was estimated at 20

to 30 percent of the total crop. The new
growth on the trees has already started

to replace the defoliation from the

freezing weather, and apparently will

develop heavy blossoms. This predic-

tion is based on past experience after the

trees have gone through low tempera-
tures. There was a firm demand for

citrus because of the shortage of fruit

elsewhere for the Pacific Coast markets,
and fruit which normally would be re-

jected may now be packed and sold at

remunerative prices. Fruit was sold

considerably higher than the previous

month.
Klamath. About 450 cars of potatoes

were shipped from the project during

the month, bringing the total shipments

to date to 5,350 cars. It is estimated

that about 1,650 cars still remain in

storage on the project. Indications are

that there will be about a 10-percent

increase in the acreage planted to po-

tatoes, and that the total acreage planted

will be approximately 18,500 acres.

Although snows and cold weather during

February made heavy feeding necessary,

all livestock is in good condition.

Yakima.—Markets continued to be

very satisfactory throughout the month,

with little change in crop prices. No. 1

alfalfa hay, baled, increased from $12.50

a ton at the first of the month to $15.50 a

ton at the close. The price of rutabagas

and onions continued to rise, some of the

former crop being exported to the Orient.

Humboldt.—All crops produced in the

1936 season have been sold at satisfactory

prices and there will be no carry-over.

Milk River.—A very decided advance
in the hay price occurred during the

CONGDON and Battles of Yakima
recently shipped to Warrenton, Va.,

ten Aberdeen-Angus cattle. This ship-

ment consisted of nine choice heifers and
Epponian VI If of Rosemere, grand

champion bull. The cattle were exhibited

at the Chicago International Exposition.

A40-ACRE well-improved farm north-

_/\ east of Rupert on the Minidoka
project, Idaho, was recently sold for

$7,000, and another 40-acre tract adjacent

to Paul, on the same project, also was
disposed of at $3,300 cash.

month, but practically none remains for

sale. A few sales were made at prices

ranging from $15 to $17 per ton in the

stack, and baled hay is being shipped into

the project at around $20 per ton. Com-
mercial potatoes are being sold at $2.25

to $2.50 per hundredweight and seed

potatoes command a price of approxi-

mately $3.25 per hundredweight. The
livestock market continued favorable.

especially upon stock fattened for the

market.
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Blue River transition ntaiv, Colorado.-

Points were established for horizontal

and vertical control along the canal line

from Watertown toward Sedalia and

Watkins. Topography was taken on

the canal line from Clear Creek to South

Platte. Area and capacity tables of

Dillon Reservoir site on the Blue River

at Dillon, were completed, horizontal

control was plotted, and descriptions of

triangulation stations were written.

Colorado-Big Thompson, transmountain

diversion, Colorado.—Final report is in

course of preparation. A review was

made of previously estimated discharges,

and records of daily stream flows were

extended to cover wilder months. Hy-

igraphs arc now in the course of prep-

aration showing the daily discharges of

the Colorado River at Glenwood Springs

and Palisades and the effects thereon of

Granby Reservoir and Green Mountain

Reservoir operations.

Eastern slope, Colorado, (a) Cherry

k surveys.—Located east of Castle

Rock, Colo. Topographic surveys were

completed at the dam site above the

Castlewood Dam. A similar survey is

now under way at the old washed-ou1

Castlewood dam site and the stream bed

for approximately 1 mile below.

(b) Trinidad irrigation and flood con-

trol.—Located about 7 miles southwest

of Trinidad. Topographic surveys were

continued on the reservoir site on the

Purgatoire River and its side canyons.

(c) Hvgo irrigation and flood control.—
Located on Big Sandy Creek about 5 miles

southeast of Limon. Topographic sur-

veys were completed on the lower reser-

voir site, and are now in progress on the

connecting canal between the upper and
lower sites.

(d) North Republican River.—Located

about 9 miles southwest of Wray. Area

and capacity curves were computed from

the information obtained by topographic

surveys of the reservoir site.

(e) Arickarcc River.—A preliminary

line was run, and cross sections taken

along the river, beginning about 7 miles

northwest of Idalia, Colo., and continu-

ing approximately 7 miles upstream.

(f) South Republican River.—Survey

lines were run and cross sections were

taken at the following locations: Farr SiU

located about 4 miles east of Flagler,

Flager Site located about 5 miles south of

Flagler, Spring Creek Site located about
8 miles south of Vona.

Western slope, Colorado.— (a) La Plata

project.—Test pit work at Upper Hay
Gulch Dam site was completed, and a

report on the geological conditions pre-

pared.

Progress of Investigations of Projects

(b) Mancos Valley projects.—Test pit

work at Jackson Gulch Dam site was
completed, and a report, covering geolog-

ical conditions at the dam site, prepared.

(c) Paonia project.—Tabulations and
field estimates on land classification were

completed, and prepared.

(d) Roan Creek project.—Maps, crop

us, and land classification data were

completed in the field.

(e) SiU project.— Field mapping and
the report of irrigable acreage, crop

census, and water rights were completed.

(f) West Divide ('red: project.—Report

on land classification, crop census, water

right data, and maps of Haystack, Owens
Creek reservoirs, and Buzzard Canal were

complet* d.

(g) Yampa reservoirs.— Report is in

course of preparation.

Rio Grande Basin, Colorado-New Mex-

ico.— (a) ' Dam site.—The water

supply studies of the Conejos Reservoirs

were continued. Hole No. 1 at the

Mogote site was drilled to a depth of 250

feet, through silts and gravels. A pre-

liminary design and estimate was com-

pleted for the dam at the Upper Conejos

and work was begun on the design

for the Lower Conejos site.

(b) San Juan-Chama diversion.—Stud-

ies were made to determine the amount

of terminal storage required to equalize

the How from the diversion canal of the

project to fit the demand of lands in the

Middle Rio Grande Valley. Two test-

pit crews have been at work on the

Stinking Lake site all month. Pre-

liminary designs and estimates have been

completed for the dams at the West

Fork-San Juan, East Fork-San Juan,

Blanco, Navajo, Stinking Lake, and

Boulder Lake sites.

(c) State line dam site.—Drilling was

continued throughout the month. Holes

drilled on the upper site disclosed ground

water 66 feet below the river bed. At the

Ute Mountain site, 11 miles below the

State line, ground water was known to be

at river levels, and a hole drilled in the

river bottom, showed basalt rock to a

depth of 200 feet under an 8-foot gravel

overburden.

Boise (Boisc-Weiscr-Payetle), Idaho.—
Topography was continued along the

canal lines from Banks toward Horseshoe

Bend, and between Boise Diversion Dam
and Dry Creek. Three parties spent all

or part of the month establishing vertical

control, taking topography, and classify-

ing land in the Mountain Home area.

Data for water-supply studies are being

assembled.

Gallatin Valley, Mont.—During t la-

month, data were compiled for the Span-

ish Creek Reservoir, and a report is in

preparation.

Buffalo Rapids, Mont. -The "Supple-

mental Report on Mid-Yellowstone

(Buffalo Rapids) Irrigation Project, Mon-
tana", was completed and distributed to

interested parties.

Saro Divide, Mont.—Report on these

investigations is nearly completed. The
estimates include costs of pumping bj

both natural gas and electricity.

Conchas project, New Mexico .- -The

Conchas Main Canal traverse was con-

tinued, some topography taken at criti-

cal points, and land classification

surveys were near completion. A pre-

liminary water supply study was made.

Estimates of the river discharge at

the dam site from 1004 to date were

assembled.

1 >• chutes, Oreg.— Report of the Plain-

view project was under preparation.

Drawings, and the plan and estimate of

the Suttle Lake Dam and Reservoir, arc

almost completed. The text of the South

Unit report was completed. Report on

Waldo Lake diversion is nearly completed.

Black Hills, S. Dak.— (a) Angostura

project.— Preliminary studies of required

spillway capacity and available water

supply were completed during the month,

and report was under preparation.

(b) Rapid City project.—The cost esti-

mate for the railroad relocation at the

Pactola Reservoir site on Rapid Creek

was completed. Preliminary operation

studies of the Pactola Reservoir were

made.

Utah investigations.—The report cover-

ing the 1936 investigations of the Dixie

project was about completed. Data were

being assembled on the canals in connec-

tion with the preparation of a report cov-

ering the Blue Bench investigations.

Preliminary plans for the Salt Lake

Metropolitan Water District aqueduct

were completed, and data arc being assem-

bled for inclusion in reports on Currant

• reek, Ouray, and Gooseberry investiga-

tions.

Basin. Due to weather

conditions, the field work was confined to

undeveloped lands in the vicinity of

Thompson, Cisco, and Green River,

("tah. Control and preliminary mapping

were done on about 104,000 acres, and

approximately 77,000 acres were classified.

THE RESETTLEMENT Adminis-

tration has erected two general w are-

houses and is considering the erection of

a potato warehouse on the Sun River

project, Montana.
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Summer Program of Reclamation C. C. C. Camps
By Alfred R. Golze, Supervising Engineer, E. C. W

.

EARLY in March of this year the

Director of Emergency Conservation

Work approved the program of C. C. C.

camps to be operated by the Bureau of

Reclamation during the Ninth C. C. C.

Enrollment Period—April 1 through

September 30, 1937, subject to legis-

lative action by Congress for operation

of the Civilian Conservation Corps after

July 1, 1937.

PROGRAM OF CAMTS

The program, approved by the Di-

rector, E. C. W., provides for the con-

tinuation without change of 31 camps in

operation during the past winter, the

suspension of 3 camps, and the reoccu-

pation of 3 others—maintaining the total

number of 34 camps that have been

operated by this Bureau since January
1936. The distribution of C. C. C. camps
by projects foi the summer of 1937 will be

as follows:

Project: Camp ria.

Belle Fourche BR-2.
Boise BR-21.

—Boise BR-2fi.

Carlsbad BR-3.
Grand Valley.,. . BR 22.

Grand Valley BR-59.
Humboldt.. BR-36.
Huntley ._. BR-57.
Klamath . BR-20.
Klamath BR 41.

Lower Yellowstone .. BR-30.
Milk River.. . BR-32.
Minidoka _ BR-27.
Moon Lake.. BR-11.
Ncwlands BR-34.
Newlands BR-35.
North Platte BR-1.
North Platte^ ... BR-9.
North Platte . BR -53.

Ogden River __ BR-12.
Owyhee _ BR-42.
Owyhee . __ BR -43.

Rio Grande... BR-4.
Rio G rande B R-S.
Rio Grande BR-39.
Rio Grande BR-54.

Pioject: Camp no

Salt River. _ BR-19.
Shoshone. . BR-7.
Sun River BR-33.
Truckee River Storage. _ BR-37.
Umatilla . BR-44.
Uncompahgre BR-23.
Vale BR-45.
Yakima BR-49.

Construction of new C. C. C. camps
has been restricted since the end of

August 1935 when a policy of reducing

the strength of the Civilian Conserva-

tion Corps was adopted. In the year

and a half interim there has been a

gradual reduction in the total number of

camps in operation, from approximately

2,500 to 2,000 occupied today. This

reduction has been accomplished chiefly

by closing camps as they finished the

work planned for them. However, the

number of C. C. C. camps assigned to

the Bureau of Reclamation has been

held at 34 or 1.7 percent of the present

total.

Although the C. C. C. was created in

the spring of 1933 and a few camps were

assigned to the Bureau of Reclamation in

1934, it was not until the fall of 1935 that

a conservation program on reclamation

projects, utilizing the services of the

C. C. C. camps, was commenced on s

large scale. The subsequent brief period

of a year and a half has only been suffi-

cient to complete part of the most import-

ant and urgent work with a large amount
remaining to be done over a period of

years, and for this reason no camps on

the reclamation projects have been

permanently closed.

A TYPICAL CCC MESS HALL.
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WORK OF ENROLLEES

Three and one-half million acres of

irrigated lands, along with their irriga-

tion water-storage reservoirs, thousands

of miles of canals, and innumerable water-

control structures represent the primary
real interest of the Government in western

reclamation. The work of the C. C. C.

enrollees is being directed to the features

of work which will enhance the security

of the investment of the United States

in those projects and tend to assure the

return of money advanced by the Govern-
ment for reclamation and associated

developments. These features include,

principally, the construction of earth

dams, the restoration and improvement
of canals, by clearing, cleaning, con-

crete lining and riprapping, the reconstruc-

tion of canal structures, erosion control

on rivers and contributing watersheds
and improvements to storage-reservoir

areas.

Studies have been made which indicate

the desirability of extending the con-

servation activities of the C. C. C. camps
to those reclamation projects in need of

rehabilitation and to which it has not
been possible to assign a camp because
of the limitations previously mentioned.

There is also a need, in a few cases, of

increasing the number of camps on proj-

ects which now have them, to more

rapiilly complete the needed improve-
ments. The future policy of the C. C. C.

which remains to be announced, will

determine in a large degree whether this

objective can be obtained.

Legislation and appropriations, now
existing, provide for the continuation of

Emergency Conservation Work and the

C. C. C. camps only until June 30, 1937.

Although Congress may enact legislation

to continue this work on a more perma-

nent basis beginning July 1 next, no

definite information is available as to

what form that legislation will take, or

the effect it will have on the operation

of C. C. C. camps by this Bureau.

Reclamation Progress on the Vale Project, Oregon

IN OREGON in 193G on the Vale

project of the Bureau of Reclama-

tion, 4,410 acres of land never before dis-

turbed by the activity of agricultural pro-

duction were cleared, planted, and given

to the raising of irrigated crops.

On these acres, comprising 56 separate

farms, 324 persons made their homes the

past year, their new houses, fences, and
fields occupying land which in 1935 had
been an expanse of unproductive sage-

brush.

These important additions to the

project increased the number of irrigated

farms within its boundaries from 217 to

273, its irrigated area from G,994 acres to

11,404, and its farm population from 876

to 1,200, all within a year's time.

Also, partly as a result of this growth

and partly because of improved growing

conditions on the older sections of the

project, coupled with better prices for

farm products generally, the value of all

crops produced increased from $136,046

in 1935 to $253,829 in 1936. As in the

past, alfalfa hay continued to occupy the

greatest number of acres given to the

production of any one crop, 5,033 acres

being used for this purpose in 1936, as

against 3,873 in 1935.

The worth of the project's livestock also

showed a gain of $60,500 or approximately

56 percent. This does not include 2,250

range cattle and 23,000 range sheep

worth $317,500 being wintered on the

project, nor 2,216 turkeys valued at

$3,952. Dairy cattle led this advance,
the count rising from 829 head worth
^2,400 in 1935 to 1,474 head worth

$58,875 in 1936.

The value of farm equipment, includ-

ing motor vehicles, increased from $67,288
to $99,217 during the year.

The best inone}' crop produced in 1936

was crested wheat seed, of which 8,000

By Henry L. Ltimpee, Assistant Clerk

pounds harvested by one settler from 9

acres had a value of $4,000. A second

settler planted 42 acres to white potatoes,

and harvested from them 12,600 bushels

worth $15,120.

The total value of the crops this farmer

raised on 119 irrigated acres was $17,187,

the largest showing on the project during

the year.

The growth of the project in 1936 had a

stimulating effect upon adjacent towns.

The city of Vale, county seat of Malheur
County, located near the center of the

project, increased in population from

1,000 to 1,200. A reclamation census

shows that Harper, trading center for the

completed westernmost section of the

project, had 150 inhabitants in 1935 and
200 in 1936. North of Vale on the proj-

ect's Willow Creek unit, where construc-

tion of the lateral system is still under

way and colonization is just beginning in

full force, the town of Jamieson increased

its population from 50 to 100 in a year's

time.

At Vale several new business firms were

founded during 1936, and a handsome
new union high school building was

erected. More automobiles and pedes-

trians were seen on the streets, more
buyers in the stores, and business gener-

ally was better than the previous year.

Deposits in the Bank of Malheur, located

at Vale, increased from $323,000 in 1935

to $400,000 in 1936, with a gain in the

number of depositors of 350.

Further growth of the above towns is

probable as settlement of the project con-

tinues.

It is expected that construction of the

Willow Creek unit lateral system, de-

signed to irrigate 15,000 acres, will be

completed during 1937. When this work

is accomplished the irrigation of all the

30,000 acres comprising the present area

of the project will be possible. From pres-

ent indications settlement of the Willow

Creek unit will be rapid, and with this in

mind, it would seem that 1937 should be a

banner year for turning sagebrush into

farms on the Vale project, with conse-

quent good to the county, the State, and
the Nation as a whole.

Resettle?nent Activities on

Grand Valley Project

The Resettlement Administration re-

ports progress on 28 new homes on their

project under the private and Government
canals of the Grand Valley project, Colo-

rado, in the lower valley. These dwellings

are being built according to one set of

specifications, arc modern in every

respect, and arc all wired for electricity.

The project covers roughly an area 12

miles long and 6 miles wide, north of the

Colorado River. This project has fur-

nished work during the winter months to

approximately 170 men, the pay roll

amounting to about $14,000 per month.

The plan is to move Colorado families

from the eastern slope dust bowl areas to

these units. It is expected that most of

the buildings will be ready for occupancy

in April.

ALARGE number of inquiries arc being

received on the Shoshone project in

regard to homestead opportunities. These
inquirers arc being referred to other proj-

ects or to the project water users who
have listed their farms for sale. It

appears that all good agricultural land

on the project will be farmed this season,

and the demand for land is great. There
are few farms for sale or rent.
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Yuma Students Travel Farfor Education

BREAKING the profound stillness of

early morning, a large yellow bus

purrs through the desert. It is loaded

with a noisy, laughing eargo of students

gathered from the rich valley behind.

Now I he bus steadily clips oil' the miles

of desolate land of sagebrush and shifting

sand. Soon the vehicle begins a tortuous,

twisting, turning way over jagged moun-

tains, ami, descending, covers another

span of desert. Approaching a city

located on the banks of the murky <

rado River, it stops in front, of a group of

modern school buildings, where other

busses with similar cargoes from similar

sections are drawing up. And the school

day for desert- dwellers lias begun.

This procedure is followed every day

in carrying out, the system of transporta-

tion which has been developed for the

Union High School of Yuma, Ariz.

Nineteen hundred and seventy-two

square miles arc embraced by this unique

transportation system. The reason that

such a large area is covered is that the

population in this corner of Arizona is

concentrated in rich river valleys between

vast areas of uninhabited desert.

And so the problem of education, and
the even more serious problem of collect-

ing students from the isolated districts,

has been solved in the remotest corner of

America's last frontier.

V. U. II. S. SERVES WIDE TERRITORY

Easterners would doubtless have trou-

ble visualizing the large territory that is

served by the Yuma Union High School.

But perhaps an illustration of the follow-

ing order would serve as a basis for com-
parison: if the 1972 square miles of west-

ern country were placed in New York

By Val Reese, Student of Y. U. II. S.

City witli only one high school for secon-

dary education, this building would have

to assume the dimensions of the Empire

State building and the Woolworth Build-

ing combined to make accommodations

for the enrollment, set theoretically at

13(5,000 students.

Students of the Union High School of

the Yuma district probably travel more

miles for an education than any other

combined student body in the United

States. The 733 regularly enrolled stu-

dents travel 8,493 miles daily, or during

the school term a distance equal to 61

times around the world. The students

travel more as a whole in 1 day than

Columbus did on his 3-month voyage to

the New World.

Not many years ago students threw

saddles on their horses and rode to school

cowboy fashion. Those who resided in

Somei'ton, which is now only a few min-

utes drive on pavement, had to move to

Yuma during the school year. In the

past the student would cast an apprehen-

sive glance toward the sky and say,

"Mom, guess I can't go to school today,

looks like it's going to kick up a sand-

storm", or "It's too hot for my horse to

travel." Ho, hum! Now students merely

close bus windows to keep out the sting-

ing sand, or open windows when it is hot.

The first bus at Yuma High School was
acquired in 1918, and from that time on

additional ones have been purchased. In

the past 2 years a new fleet of eight

modern buses has replaced the accumula-

tion of older vehicles.

COST OF TRANSPORTATION

Both California and Arizona are served

by the Yuma Hiph School svstcm. The

total number of students from California

is 123, or 16.5 percent of the entire student

body of 733 members. The city of Yuma
itself contributes but 347 students, or

17.31 percent, which leaves the larger

percentage of 52.66, or 386, to come in

from surrounding territory. Two stu-

dents journey from San Luis, border town
between Mexico and Arizona. Trans-

portation of all students constitutes a

serious financial problem which is being

met adequately. Cost for this service in

the school year of 1935^36 was $14,281.66,

including purchase of several buses. This

does not include cost of transportation

from California, which is paid for by that

State. The 8 buses, it has been pointed

out, travel 102,960 miles in 1 year.

Routes of the buses run from Yuma
through Yuma Valley in the extreme

western, central, and eastern routes to

Gadsden, 21 miles distant. One bus con-

ti nues to San Luis, 28 miles from Yuma.
Another route runs along U. S. Highway
SO from Yuma, over Telegraph Pass to

Wcllton, 34 miles away. Private trans-

portation continues from Wcllton to Roll,

49 miles from Yuma. Routes in California

lead to Andradc, 9; Wintcrhaven, 3;

Bard, 12; and Imperial Dam, 27.

Private transportation extends to Ogilby,

a gold-mining town, 15 miles away.

Raymond Erwin, senior, who lives out

Roll way, travels 98 miles daily or farther

than across the State of New Jersey, and

when he was asked how he enjoyed his

miles of riding before and after school for

his education, replied: "Oh, the trip is

O. K. but getting up so early and the

continual blowing of the horn to keep the

coyotes off the road isn't so hot."

Public Land Opening Owyhee Project^ Oregon-Idaho

The Secretary of the Interior has an-

nounced the opening to entry on April 15

of 33 public land farm units on the Dead
Ox Flat and Mitchell Butte divisions of

tin- Owyhee Project, Oregon-Idaho.

For a period of 90 days from the date
of opening ex-service men will be eligible

to apply for units. At the expiration of

that period the remaining units will be
open to Hie general public. Each appli-

cant-, including ex-service men, must- have
a capital of at least $2,000 in cash or its

equivalent in farm implements, livestock,

etc., deemed by the examining board to

be as useful to the settler as cash. He
must also have hail at least, 2 years'

farming experience, preferably on irri-

gated land, his industry and character

must be vouched for, and he must be in

good health.

Requests for literature, including farm

application blanks, should be addressed

to the Commissioner, Bureau of Reclam-
ation, Washington, D. C, or to the

Construction Engineer, Bureau of Re-
clamation, Boise, Idaho.

TWENTY new residences on the

Orland project are under construc-

tion for the clients of the Resettlement

Administration, and although not elabo-

rate, the houses are well planned and
should prove satisfactory.

Erratum

In the March issue of the Era at the top

of page 47, the caption of the picture

given as "Vallecito Dam, Pine River

Project, Colorado, etc." should have been

"Pine View Dam, Ogden River Project,

Utah. Snow condition at inlet portal of

Eden Tunnel. Operating bridge at right."

AHEALTHY growth in the demand
for farm properties on the Orland

project, California, is noticeable, and in

the majority of cases those seeking land

are already water users who have small

holdings in the project. Real-estate

dealers report increased interest and

several sales have been made.
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Articles on Irrigation and Related Subjects

All-American Canal:

All-American Canal progress, illus.,

Eng. News-Record, Feb. IS, 1937,

vol. 118, no. 7, pp. 258-261.

Buchanan, Hon. Jas. P.:

Remarks on death by Hon. Wright

Patman and naming of Buchanan

Dam in Texas, Cong. Record, March

4, 1937, vol. 81, No. 44, pp. 2400-1.

Cement:
Portland, Moderate—heat of—harden-

ing. Federal Specifications SS-C-
20G, Sept. 30, 193G, 4 pp. Price 5

cents, Superintendent of Documents,

Washington, D. C.

Dams, small:

Report on design of dams in planning

small water projects, National Re-

sources Committee, Feb. I, 1937, in

13 chapters, mimeographed prelimi-

nary edition.

Drainage basins:

Drainage Basin Study, Abel Wolman.
Extension remarks of Hon. Royal S.

Copeland, United States Senate,

Cong. Record, Feb. 11, 1937, vol.

81, no. 29, pi>. 1422-24.

Foundations:

Foundation engineering by geophysics

illus., F. M. S. Johnson, The Military

Engineer, March-April, 1937, vol. 29,

no. 104, pp. 121-125.

Grand Coulee Dam:
Channel excavation at Grand Coulee,

illus., Western Construction News,

February 1937, vol. 12, no. 2, pp.

70-71.

Great Plains Report:

The future of the Great Plains, by Hon.

Maury Maverick, Cong. Record,

Feb. 17, 1937, vol. 81, no. 33, pp.

1649-50.

Water conservation in the northern

Great Plains, by L. C. Tschudy,

illus., Agricultural Engineering, Feb.

1937, vol. 18, no. 2, pp. 63-64 and 07.

Report, December 1930, 194 pages,

illus., Report of the Great Plains

Committee, price 40 cents, Superin-

tendent of Documents, Government

Printing Office, Washington, D. C.

Gordon, Grant:

A 200,000-cubic yard slide held by

freezing glacial silt, illus., Water

Works Engineering, Feb. 17, 1937.

vol. 90, no. 4, pp. 218, 219 and

236-239.

Arch dam of ice stops slide, illus.,

Eng. News-Record, Feb. 11, 1937,

vol. 118, no. 0, pp. 211-215. (Ed-

itorial p. 236.)

Hutchins, Wells A.:

Administrative control of underground

water: Physical and legal aspects,

Proc. Am. Soc. C. E., Feb. 1937, vol.

63, no. 2, pp. 323-328.

Ickes, Harold L.:

P. W. A. Administrator moves into

new home, illus., of New Interior

Building and portrait, The Con-
structor, Feb. 1937, vol. 19, No. 2,

pp. 17-18.

Imperial Dam:
Rock picker takes oversized stone from

fills for canal banks, illus., Eng.

News-Record, Fell. 25, 1937, vol.

118, no. 8, p. 293.

Kansas:

Water: Its use and control in Kansas,

illus., Kansas State Planning Board,

October 1930, 28 pp.

Madden Dam:
Grouting pen stocks with coal tar,

illus., N. H. Wilson, Military Engi-

neer, March-April 1937, vol. 29,

no. 101, pp. 97 100.

Montana:

.Montana conserves its water, illus.

Series of articles on Montana dams
under construction, including Glacier

Lake, Cooney, Smith River, ami

Willow Creek, Pacific Builder and

Engineer, November 1930 to Janu-

ary 1937.

Page, John ('.:

President names John Page Reclama-

tion Commissioner (portrait). Pa-

cific Builder and Engineer, Feb. 0,

1937, vol. 33, p. 37. (Editorial p.

25.)

Sees tremendous job in conservation

and control of country's waters, ad-

dress at San Antonio, Tex., South-

west Builder and Contractor, Feb.

20, 1937, vol. 89, no. 9, pp. 10-11.

John C. Page receives appointment as

United Slates Commissioner of Rec-

lamation (portrait), Western Con-

struction News, February 1937, vol.

12, no. 2, p. 84.

New Reclamation chief westerner who
knows problems of arid West, South-

west Builder and Contractor, Feb.

20, 1937, vol. 89, i>. 17.

Parker Dam:
Parker Dam foundation excavation sets

record depth of 250 feet, illus., West-

ern Construction News, February

1937, vol. 12, no. 2, pp. 49-51.

Public Works:

Public Works Planning, National Re-

sources Committee, Harold L. Ickes,

Chairman, December 1930, 221

pp. Price 00 cents. Superintendent

of Documents, Washington, D. C.

Puzzolan, Cement:
Portland-Puzzolan cement in Bonne-

ville spillway dam, illus., R. R. Clark,

Eng. News-Record, February 11,

1937, vol. US, no. 0, pp. 219 222.

Savage, John L.:

Colorado Engineering Council honors

John L. Savage, with portrait, Eng.

News-Record, March 4, 1937, vol.

IIS, p. 350.

The billion dollar engineer (portrait of

John L. Savage), by Edgar C. McMe-
chen, Colorado Engineers Bulletin,

February 1937, vol. 21, pp. 4 7

and 12.

Slate Planning:

State planning, programs and accom-

plishments, supplementing State

planning report of 1935, December
1936, National Resources Commit-
tee, 128 pp. Price 25 cents. Super-

intendent of Documents, Govern-

ment Printing Office, Washington,

1). C.

Tenancy, Farm:
Message by President with report of the

Special Committee on Farm Ten-

ancy, February 10, 1937, 11. Doc.

149, 75th Cong., 1st sess., 28 pp.

Vetter, C. P.:

Why desilting works for the All-Ameri-

can Canal? (illus.), Eng. News-Rec-
ord, March 1, 1937, vol. 118, no. 9,

pp. 321 320.

Young, Margaret G.:

Federal Reclamation Laws, Annotated,

July 1930 (supersedes 1931 edition),

700 pp. For sale by Bureau of

Reclamation, price, paper, $1.25;

cloth, $1.50.

TECHNICAL MEMORANDA

A new price list of 543 Technical Memo-
randa issued by the Chief Engineer of

the Bureau of Reclamation, Custom
House, Denver, Colo., has just been

issued. (20 pages.) It is available for

distribution from that office.

Montgomery, F. D.:

Trial load twist and beam analysis of

stresses in the Grand Coulee Dam

—

Joints grouted. Tech. Memoran-
dum, No. 510, Feb. 25, 1937, 15

pages. Price SO cents.

Vidal, E. N., and W. S. Byrne-

Tests on 18-inch concrete drill cores,

Wheeler Dam, T. V. A., Technical

Memorandum No. 544, Jan. 26, 1937,

32 pages, including illus. and charts.

Price $3.50.

AGRICULTURAL DEPARTMENT nULLETI NS

Dasheen:

The Dasheen, a southern root crop for

home use and market, Robert A.

Young, Farmers Bulletin No. 1390,

Department of Agriculture, Dec.

1930. 38 pages. Price 10 cents.

(Continued on p. 90)
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Beans for King Tufs Soldiers

By Seth It. Dibble, Assistant Clerk, Milk River Project

IF WE could look beyond the mist of

civilization's past, we might learn the

name of the Egyptian serf who probably

through necessity ate the dried seed of

a weed pod, found it palatable, and

thereby gave to the world the bean.

Crowded in the temple with his brethren

in the black darkness before dawn, he

had beheld the first rays of the sun

strike through the portals and illuminate

the sleek body of the bull Apis. Did not

the soul of Osiris inhabit the bull Apis?

Was not Osiris god of the Nile, and on

this longest day did he not visit, by

inundation, his wife Isis, who was goddess

of the irrigated lands?

Year after year, as far back as memory
could recall, on the same day and at

almost the same hour, the Nile had risen

and irrigated the fertile valley. But this

time, seemingly, prayers had failed.

The Nile had risen, yes, but not to the

usual height. The desert sun had

parched the fields and drought had

forced the Egyptians to seek anything

that might serve as life-giving suste-

nance. So this valuable food was dis-

covered, and as its nutritious qualities

became known the culture of papyrus

gave way to the culture of the bean, and

it is quite probable that in the year 1400

B. C. the rations of King Tutankhamen's

soldiers were composed principally of

beans, as have been the rations of the

fighting men of every civilized nation up

to the present day.

Beans were in the vanguard of Ameri-

can civilization. They were in the hold

of the Mayflower, and with the Lincolns

when they crossed into Kentucky. Eas-

ily transported and unlikely to spoil,

they formed a goodly share of the stores

trekked across the plains during the days

of "Forty-nine." They sustained the

hoary prospector while seeking his vision-

ary "Eldorado" in the distant hills, and

coming down to the present time beans

were on the menu of the irrigation

engineer while he harassed sullen deserts

until they divulged immense granaries

hidden beneath.

Just as beans were grown by irrigation

thousands of years ago, so are they grown
today. Surely their value as an irrigated

crop is time-tested.

The success attained by irrigation

projects under the Carey Act of August

18, 1S9-1, proved that irrigation must
mother agricultural development in Mon-
tana, and an appeal was made for Federal

aid. June 17, 1902, the date the Federal

Government approved the Reclamation
Act, marks the beginning of the flow of

"liquid gold" over her semiarid lands.

Quartz and placer had lured the hardy

prospector and frontiersman to her

shining mountains in early days, and

now "liquid gold" from those same
mountain streams beckoned to farmers

on crowded, sickly eastern lands.

The Huntley project, some 3,000 feet

above sea level, was the first Government

project to be started in Montana, and,

incidentally, the first to be opened for

settlement. These fertile clay silts, lying

along the south side of the Yellowstone

River not far from Billings, have been

"panned" for alfalfa and beans, sugar

beets, and grains since 1907; so let us

scan the statistics of this mother project

for proof of the value of bean culture on

irrigated lands. We will take the cases

of two representative farmers, probably

on slightly different types of soil and we
know growing different types of beans,

since fanner no. 1 grew garden beans and

farmer no. 2 harvested Great Northern.

pinto, and chili strains.

Seed _. ...

Plowing, harrowing, leveling

Seeding __

Cultivating
Irrigating

Weeding _

Hail insurance
Cutting and piling

Threshing

Cost not including laud and water
rental -

Average yield per acre
hundredweight.

Average price

Average value straw per acre

' Iross income
Nel i nci mie

Cost per acre

Farmer
no. 1

22. 50

19.00
$4.00
$3.00

$79. 00
$5G. 50

Farmer
no. 2

$3.00
5.00
.40

«3. 00
3.00
2.50
3.00
2.50
4.60

27.00

15.00
$3.50
$3.00

$55.50
$28. 50

1
.1 limes 2 5 times. 3 4 times.

Compare these returns with any other

irrigated product from the same class of

lands and an average of $42.50 per acre

is well worthy of much consideration.

It has been pointed out that bean acre-

age is limited, since they are adverse to

growing on heavy or alkaline soils; and
that salvage is nil in case of destruction

by hail. It is not urged that beans com-
pose the entire crop. Diversification is

the essence of any well balanced unit and,

as the storing of the crop presents no
serious problem, beans can be made to

supply needed funds while other crops

are maturescent.

So it seems quite fitting and proper

that a monument be erected to the mem-
ory of that Egyptian serf, whom drought

forced to eat a weed, for down through

the ages this leguminous plant, more nu-

tritious than wheat and containing twice

its nitrogenous content, has done its share

in uncovering rich metals, exploring new
lands, and in building the sinews of war.

Beans, delicious, builder of both brawn
and brain, are our heritage from a scourged

slave, whom Nature chose to bless hu-

manity.

Articles on Irrigation
(Continued from p. 89)

Farm gardens:

Subsistence farm gardens, illus., W. R.

Beattie and others, Farmers Bulletin,

No. 1746, 54 pages, Department of

Agriculture. Price 10 cents.

Sweet potatoes:

The sweet potato weevil and how to

control it, Agriculture Department
leaflet No. 121, 1937, pages.

Trees:

Planting and care of street trees, illus.,

F. L. Mulford, Farmers Bulletin No.

1209, January 1937, 29pages. Price 5

cents. Department of Agriculture.

Reclamation Crop Values

Preliminary estimates indicate that

crops on Federal reclamation projects in

1936 had a value of $78,473,385, an

increase of $14,841,722 over 1935 and of

$46,872,303 over 1932, the low year of

the depression. Last year's production

by the operating projects came within

$10,000,000 of the highest record so far

made and brought the cumulative vol-

ume of crops from these projects since

1906, the year the first of them went into

production, to a grand total of

$1,423,810,339.

The average value of crops harvested

on reclamation projects last year was
$48.20 per acre. This contrasts with

$39.65 per acre during 1935, indicating

that the depression is over so far as these

western irrigated areas are concerned.

The water supply on the operating

projects last year was ample, except on

two projects situated in the heart of the

drought area. These two projects, Belle

Fourche in South Dakota and Nortli

Platte in Nebraska and Wyoming, suf-

fered some shortage of water due to the

cumulative effects of several years of

deficient rainfall.

Despite this condition, however, the

average value of crops on the Belle

Fourche project in 1936 was $26.05 an

acre against $22.30 in 1935, and the aver-

age on the North Platte project was

$39.40 per acre against $26.10 in 1935.
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Notes for Contractors

Specifica-
tion no.

Bid
opening

872-D..
1937

Feb. 4

874-D.. Feb. 8

877-D.. Feb. 15

880-D Feb. 24

42,052-B.-.. Jan. ii

2, 278-A Jan. 29

42,632-A-l.. Feb. 17

44, 116-A-!.. War. 1

713
1986

Dec. 29

879-D Feb. 23

878-D Feb. 17

884-D.--.-_ Feb. 23

36, 237-A . .

.

...do

708.— Feb. 15

Project

Riverton, Wyo.

... do

Boulder Canyon,
Ariz.-Nev.

Ail-American Canal,
Ariz.-Calif.

Salt Hiver, Ariz...

Carlsbad, N. Mex.

Salt River, Ariz...

Parker Dam, Ariz.-

Calif.

All-American Canal,
Calif.

Central Valley,
Calif.

Carlsbad, N. Mex.

Riverton, Wyo

S h o s h o n e-H cart
Mountain, Wyo.

Owyhee, Oreg.-
Idabo.

Ail-American Canal,
Calif.

Work or material

Clearing Bull Lake reser-

voir site.

1 crawler-traction-mount-
ed, lull-revolving, Dia«el-
engine-powered, con-
vertible-type dragline
excavator.

Metalwork, including
steel frame building,
chutes, hoppers, etc., for

concrete mixing plant.
Steel and aluminum win-
dows, doors and louvers
for control houses of de-
silting works at Imperial
Dam.

12,000 barrels of Portland
cement in cloth sacks.

6,000 barrels of Portland
cement in cloth sacks.

Steel reinforcement liars,

1,115,025 pounds.
Steel reinforcement bars,

684,000 pounds.

Construction Of railroad

and highway siphons at
stations 3579, 3683, 3710,
and 3772.

Materials for steel ware-
house building at Friant
camp.

3 45-foot by 21 -foot auto-
matic radial gates.

3 29-foot by 11-foot auto-
matic radial gates.

Preparation of concrete
aggregates.

25,000 barrels of Portland
cement in cloth sacks.

Concrete drops and power
house substructures at
drops 2, 3, 4, and 5.

Low bidder

Name

Nevada Construction
Co.

Bay City Shovels, Inc .

Pittsburgh-Des Moines
Steel Co

Security Products Co.

Kavvneer Co !

Metal Door & Trim Co

A. J. Bayer Co
Southwestern Port-
land Cement Co.

Colorado Portland Ce-
ment Co.

Concrete Engineering
Co.

Soule Steel Co
,

Lewis Chambi
structiou Co.

fngalls Iron Work.- Co.

John W. Beam.. ... .

Taggart Construction
Co.

Oregon-Portland Ce-
ment Co.

Pleasant-Hassler Con-
struction Co.

Frank J. Kernan and
John Klug.

Address

Nevada, Mo

Hay City, Mich

Des Moines, Iowa.

St. Louis, Mo

Niles, Mich
La Porte, Ind

Los Angeles, Calif.,

.do

Portland, Colo

Omaha, Nebr

San Francisco, Calif.

New Orleans, La

Birmingham, Ala.

Denver, Colo

Cody, Wyo

Portland, Oreg

Phoenix, Ariz

North Portland,
Oreg.

Bid

$16, 400. 00

13,500.00

,
963. 00

569.00

960. 00
960. 00

1. 200. 00
24, 744. 00

20, 310 CO

30,441.37

18, 140. 00

106, 528. 50

2,910.00

27, 300. 00

41,750.00

60, 000. 00

410, 896. 50

398, 934. 30

Terms

F o. b Bay City, 2 per-

cent discount.

F. o. b. Des Moines, ]i

percent discount.

F. o. b. Yuma, Ariz., 1

percent discount.
F. o. b. Niles, Mich
F. o. b. La Porte, Ind.,

1 percent discount
F. o. b. Los Angeles
F. o. b. Monolith, 60
cents discount and
sacks.

F. o. b. Fort Sumner, 50
cents discount, and

F. o. b. Duluth, H per-
cent discount.

F. o. b, Peotone, 111....

F. o. b. Lime, Oreg., 50
cents discount and
sacks.

Schedules 1 and 2

Schedules 3 and 4

Retirement of Thomas Bawi, Yuma Project

By R. C. E. Weber, Superintendent

Thomas Bann retired at the close of

February 28, 1937, as ditch rider on the

Yuma project, Arizona, having attained

during the month the retirement age of

65 years recently established by the De-

partment of the Interior and the United

States Civil Service Commission for the

position of ditch rider.

Mr. Bann entered the employ of the

Reclamation Bureau on April 1, 1913, as

a patrolman in the Valley division of the

Yuma project. He was subsequently

advanced to the position of subforeman,

and on November 15, 1915, was appointed

ditch rider with one horse as automobiles

were not then in universal use. On April

1, 1920, he was employed as ditch rider

with auto, in which capacity he has since

been actively engaged.

Mr. and Mrs. Bann were the guests of

honor at a meeting held in the Gadsden
Community House on February 24, which

was attended by their numerous friends

in Yuma Valley as well as in Yuma.
Many of those present were water users

whom Mr. Bann had served in the de-

livery of water during his employment by

the Bureau as ditch rider. There was

also present a number of officials of the

Yuma County Water Users, Association.

At this meeting Mr. and Mrs. Bann were

presented with two overstuffed chairs

as a token of the esteem and respect in

which they are held by their friends and

neighbors.

On the eve of his retirement from active

duty Mr. and Mrs. Bann were the sur-

prise guests at a party at the home of I.

D. Cress, a fellow project ditch rider.

At this meeting, which was attended by

members of the Yuma project operating

and headquarters office forces, Mr. Bann

was presented with a Gladstone traveling

bag, accompanied by the following letter:

Deak Mr. Bann: On the occasion of

your retirement tomorrow from the

Reclamation Bureau after 24 years of

service on the Yuma project, your fellow

employees join in felicitating you on your

attaining retirement age and in expressing

the wish that many years will be allotted

to you in health and vigor for the fullest

Con-
tract

awarded

Feb. 24

Mar. 4

Mar.

Mar. 6

Mar. 8
Mar. 9

Mar. 10
Mar S

Do.

Mar. 1

Mar. 3

Mar. 12

Mar. 3

Mar. 16

Mar. 13

Mar. 16

Mar. 19

Do.

THOMAS BANN. RETIRED

enjoyment of your retiring from the

work that has occupied your time for

these many years.

In commemoration of the event the

following have contributed to a farewell

(Continued on p. 92)
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Reclamation Organization Activities and Project Visitors

John ('. Page, Commissioner of Recla-

mation, appeared before the Appropria-

tions Committee of the House of Repre-

sentatives commencing March 30 in jus-

tification of the Bureau's budget for ap-

propriations for the next fiscal year.

The following held officers visited the

Washington otlice during the month of

March:

B. E. Stoutemyer, district counsel,

Portland, Greg., called in by Solicitor for

the Department of the Interior Margold

in connection with legal matters affect-

ing the Bureau.

F. A. Banks, construction engineer of

the Columbia Basin project, Washing-

Ion, and Frank L. Maynard, senior clerk,

for a conference with the Board of Labor

Review, 1'ublic Works Administration.

\\ esley R. Nelson, engineer in the

Washington olfice, attended a meeting in

Chicago on March 4 of Committee D- IS,

Soils for Engineering Purposes, of the

American Society for Testing Materials.

Mr. Nelson is secretary of the main eom-

mittee and chairman of the subcommittee

on mechanical stability of soils.

Miss Mac A. Schnurr, Assistant to the

Commissioner, will address a civic group

of Chester, Pa., on April 20, on the sub-

ject of Boulder Dam, illustrated by

lantern slides. A new four-reel motion

picl ure of Boulder Dam with sound

track will be exhibited following the

lecture.

1. M. Brandjord, Land Commissioner

for the State of Montana, and formerly

a member of the President's Committee
on Conservation and Administration of

the Public Domain, has been named
director of public welfare for the State of

Montana, in which capacity he will ad-

minister Montana's $6,000,000 - a - year

social-security program. Mr. Brandjord

resigns from his present position of Land
Commissioner on April 16 and will be

succeeded by Mrs. Nanita Sherlock by
appointment of the Governor.

Recent visitors to the Yuma project

were

—

II. M. Knapp, of the soil conservation

service, Safford, Ariz., who collected

samples of bamboo cane for test purposes:

James J. Madden, Jr., assistant dis-

trict counsel, Bureau of Reclamation,
Los Angeles, Calif.;

L. 11. Trimble, general passenger and
freight agent, Southern Pacific Co.,

Phoenix, Ariz.;

W. V. Russell, manager, Kittitas

reclamation district, Ellensburg, Wash.,

who inspected the Yuma project irriga-

tion system, agricultural development,

and operating methods.

George O. Sanford, General Supervisor

of Gperation and Maintenance, delivered

an illustrated address on Power Develop-

ment at Boulder and Grand Coulee Dams
at a joint meeting on the evening of

February 18 of the Academy of Science

and the Washington sections of the

American Institute of Electrical Engi-

neers, the American Society of Mechanical

Engineers, and the Washington post of

the Society of American Military En-
gineers.

J. L. Savage, chief designing engineer,

and F. F. Smith, senior engineer, of the

Denver office, visited Alamogordo Dam,
Carlsbad project, New Mexico, late in

February ami inspected the work in

progress.

Frank J. Haas Dies
The sudden death of Frank J. Haas,

Secretary of the Bard Irrigation District,

Yuma, Ariz., occurred on March 12, as

the result of a heart attack. Mr. Haas
was appointed Secretary of the District

in January last, to succeed David II. Dow
who resigned to leave the Yuma project

and take up his residence in Oregon.

L. X. McClellan, Chief Electrical

Engineer, Bureau of Reclamation; D. S.

Worden, President, National Reclama-
tion Association, Great Falls, Mont.;

('apt. Ralph 1']. Cruse, Corps of Engi-

neers, United States Army; Frank (
'.

Wright, representative of the Secretary

of the Inferior and Chairman of the

Committee to Study Power Problems
in Arizona; and H. E. Robbtns, Bureau

of Reclamation, Phoenix, Ariz., were

among the recent- visitors to the Boulder

( lanyon project-.

George A. Bonnet, of the Denver
office, was called to Washington the

latter part of February because of the

illness of his mother, whose death occurred

on March 2.

The appointment of Cleves II. Howell,

Jr., to the position of junior engineer, Rio

Grande investigations, Pagosa Springs,

Colo., was authorized by the Secretary

of the Interior in February. This assign-

ment terminated Mr. Howell's appoint-

ment as junior hydraulic engineer in the

field service of the Geological Survey.

The following transfers of Bureau em-
ployees were made during the month of

February from Denver:

Swante H. Alio, Loren E. Bishop,

Leonard Kuiper, and Raymond K. Ben-
son, inspectors; and Henry E. Stradley,

Jr., junior engineer, to the Heart Moun-
tain division, Shoshone project, Cody,

Wyo.
William A. Gordon, inspector; W. Ray

Anderson, engineering draftsman; and
James C. Doman, assistant engineering

draftsman, to the Upper Snake River

project, Ashton, Idaho.

Edgar O. Baird, inspector, to the Hum-
boldt project, Reno, Nov.

Jacob J. Berger, assistant engineer,

and J. Neil Murdoch, junior engineer, to

the Salt Lake Basin project (Provo River

project), Salt Lake City, Utah.

Ross D. Billings, inspector, to the Salt

Lake Basin project, Salt Lake City,

Utah.

William F. Bingham, associate engi-

neer; and John C. Bowman, Daniel Mor-
gan, and Carl F. Olscn, inspectors, to the

Moon Lake project near Duchesne, Utah.

Virgil G. Fahrney, assistant engineer,

and Charles N. Cairns, junior engineer,

to the Owyhee project, Boise, Idaho.

George J. Cheney, from the position of

junior engineer to that of assistant en-

gineer, Bartlett Dam, Salt River project,

Phoenix, Ariz.

John H. Gibson, inspector, to the Ogden
River project, Ogden, Utah.

Thos. Barin Retires
(Continued from p. 91)

remembrance as a token of their esteem

and regard:

F. W. Adams. E. E. McCombs.
N. 0. Anderson. Tom Marrs.

Henry Bandy. E. .1. Painter.

Dixie Baiin. W. H. Porter.

T. J. Benton. Leland S. Pratt.

W. C. Betts. Chase Pulsifer.

C. B. Boydston. Win. B. Richmond.

Clara Chambers. C. B. Stanley.

R. H. Cunningham. L. D. Tevis.

J. T. Davenport. J. R. Van.

J. C. Hamblen. R. C. E. Weber.

Vivian Harmon. C. M. White.

II. C. Hyde.

Sincerely yours,

(Sgd.) R. C. E. Weber,
Superintendent.

Mr. Bann retires to live on his 40-acre

irrigated ranch in the Valley division of

the Yuma project where he will reside

in the close environs of the scenes of his

long years of service with the Reclama-
tion Bureau.

U. S. GOVFRNMCNT PRINTING OFFICE; 1937



ADMINISTRATIVE ORGANIZATION OF THE BUREAU OF RECLAMATION
HAROLD L. ICKES, SECRETARY OF THE INTERIOR

Theodore A - Wallers. Fir.n Assistant Secretary, tn Charge of Reclamation. John C. Page, Commissioner, Bureau cf Reclamation
Miss Mae A. Scbnurr, Assistant to Commissioner and Chief. Division of Public Relations; Georse 0. Sanford. General Supervisor of Operation and Maintenance' D S
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of Per,ation and Maintenance; A. P. Golze. Supervising Engineer, E. C. W. Division: Wm. F. Kubach. Chief Accountant; Charles NT
'

McCulloch, Chief Clerk; Jesse W . Myer, Chief Mails and Files Division; Miss Mary E. Gallagher, Secretary to the Commissioner
Denver, Colo., United States Customhouse

R F. Salter, Chief Eng.; S. O. Harper. Asst. Chief Eng.; J. L Savage, Chief Designing Eng.; W. H. Nalder, Asst. Chief Designing Eng.; L. N. McClellan, Chie
cal Eng.; Kenneth B. Keener. Senior Engineer. Dams; H. R. McBirnev. Senior Engineer. Canals: E. B. Debler, Hvdraulic Eng.; I E. Houk Senior I
Technical Studies; Spencer L. Baird. District Counsel; L. R. Smith, Chief Clerk; Harry Caden, Fiscal Agent; A. McD. Brooks. Purchasing Agenf C A
Field Representative; L. S. Davis, Engineer. E. C. \V. Division

Chief Electri-

Engineer,
gent: C. A. Lyman,

Projects vnder construction or operated in whole or in part by the Bureau of Reclamation

All-American Canal '

Belle Fourche.
Boise
Boulder Dam and power plant 1.

Burnt River
Carlsbad
Alamogordo Dam

Casper Alenva
Central Valley
Colorado River in Texas . . .

Columbia Basin
Frenchtown
Gilo
Grand Valley.
FTurnboldt ..

Klamath
Milk River

Fresno Dan,
Minidoka
Moon Lal;e

.

North Plane
Ogden River .

Orland
Owyhee
Parker Dam3.
Pino River (Vallecito Dam) .

.

Provo River
Rio Grande

Caballo Dam
River ton
Salt River
Sanpete
Shoshone...
Heart Mountain

Sun River, Greenfield* divisiu
Truckee River Storage
Umatilla (McKay Dam'
Uncompahgre: Taylor Part; .

Repairs to canals
Upper Snake River Storage *

Yakima.
Roza (]

Yuma...

Official in charge

Yurna. Ariz
Newell. S. Dak
Roise. Idaho
Boulder City, Nev
Unity, Oreg .

Carlsbad, N. Mex__
Ft. Sumner. N. Mcx__
Casper. Wyo _

Sacramcnco. Calif
A ustin. Tex ._
Coulee Dam. Wash
Frenchtown, Mont..
Yuma. Ariz
Grand Junction. Colo.
Reno, Nev
Klamath Falls. Oreg..
Malta.Mont
Havre. Mont _.

Burley. Idaho
Duchesne. Utah
Guernsey, Wyo.
Ogden. Utah
Orland. Calif
Boise, Idaho ---
Parker Dam. Calif
Dilrango, Colo.
Salt Lake City. Utah..
F.l Paso. Tex
Caballo, N. Mci... .

Riverton, Wyo
Phoenix. Ariz
Salt Lake City. Utah..
Powell. Wyo
Cody. Wyo
Fairfield. Mont
Reno. Nev
Pendleton. Oreg
Gunnison, Colo.
Montrose. Colo
AahtoD. Idaho H. A. Park
Vale. Oreg... C. C Ketchum..
Yakima, Wash I J, S, Moore

do ('.has. F. Crowno
Yuma, Ariz ...I R C. F, «>!,-.

R. P.. Williams
F. C. Youngblutt
R. J. Newel!
Ralph Lowry
Clyde II. Spencer
I.. F. Foster
Wilfred W. Baker...
II. W. Bashore
W. R. Young .

H, P. Bunger
F. A. Banks
.1 W.Taylor
R. B Williams
vV. .1 Chiesman
L. J. Foster...
B. F. Hayden
H. II. Johnson
II. V. Hubbell
I 'ana Ternplin .

I'. J. Westerhouse
C. F. Gleason
J. R Iakisch ..
I). L. Carmoiy
R. J. Newell
E A. Moritz
Charles A Burns. ....
E. O. Larson
L. R. Fiock
3. F. Crecelius
II. D. Comstock
!'.. C. Koppcn
E. '). Larson. ..
L, .7 Windle I

Walter F. Kemp
A W. Wall,--
I. J. Foster
C. L. Tiee
A. A. Whitmore
C. B. Elliott

Constr. engr
Superintendent.
Constr. engr

do
Superintendent.
Constr. engr

.do.

.do
.do-

Resident engr.

.

Constr engr
Superintendent
C 'iti t engr
Superintendent

do

.1. C. Thrailkill...
J. P. Siebeneicher
Robert B. Smith.,
Gail II. Baird

I'.. W. Shepard.

C. M. Voven
F R. Mills..
William F. Sha
C. B. Funk

Acting Supt
Constr. engr
Supt. of power.
Constr. engr
Superintendent.
Constr. engr

do
rlo

F.tnil T. Ficenec
< Jeorge B. Snow
W. I. Tingley
E. E. Chabot .

do
G. C. Patterson
Francis J. Farrell
A. T. Stimpfig
II. W. Johnson...
W. D. Funk
Hohert B. Smith __
Ceo. W. Lyle

Fnginee
Superintendent

.

Constr. engr
Superintendent.
Constr. engr

i J. Farrell.
H H. Berryhill..

Superintendent
Constr, engr
Superintendent
Constr engr
Reservoir supt. . .

.

Fngineer
Constr. engr

do
Superintendent

do.

C, B. Wentzel
Edgar A. Peek
Francis J. Farrell.
L. J. Windle!

do

| leo. B. Snow

District counsel

Nairn

R.J. Coffey.
W. J. Burke.
B. E. Stouten
P.. J. Coffev.
B. E. Stouten
II. J. S. DeVr

.do.

Los Angeles, Calif
Billings. Mont.
Portland, Ores.
Los Angeles. Call'
Portland. Ore"
Fl Paso. 'I ex

I Jo
W.J Burke __.| Hillings Mont
K. J. Coffey
H. J. S. DeVries
7). i: Stoutemye
W. J. Burke
I: I <v,ITev

J I! Alexander.
... do _.
B E, Stoutemye
W. J Burke

do
B I-:. Stoutemye
J I: Alexander.
W. J. Burke
J. R. Alei
R. J. Coffey...
B. E. Stoute
R .1. Coffey

Angeles Calif.
El Paso. Tex.
Portland. Oreg
Hillings. Mont.
Los Angeles, Calif
Salt Lake City. Utah

Do.
Portland, Oreg.
Killings. .Mont,

Do
Portland, Oreg.
Sail Lake City, Utah.
Billings, Mont.
Salt Lake City, Utah.

.1 lx>s An2cles. Calif.
yer ! Portland. Oreg.

Los Angeles, Calif

do
II. J, S, DeVries

Ewalt P. Anderson...
do

Emmanuel V. Hillius.

Constr. engr
Superintendent..

Philo M. Wheeh
Alex S. Harker.
Noble O Ander.

J. P., Alexander Salt Lake City, Utah.
Do.

Fl Paso. Tex.
Do,

Billings, Mont
Los Angeles. Calif
Salt Lake City. Utah.
Billings, Mont.

Do.
Billings. Mont
Salt Lake City. Utah.
Portland. Oreg.
Salt Lake Cit

W. J, Burke
offey

I I: Alexander..
W. J. Burke

do
W J. Burke
.1 I; Alexander.
B F Stoutemyer
J. R. Alexander..

do.
B. E Stoutem\ er

do
do..
do._

R.J. Coffey

Ii..

Ut

Portland. Oreg.
Do,
Do.
Do.

Los Angel. as. I
' dil

1 Boulder Canvon * Non-Federal. Island Park and Grassy Lake dams.

Projects or divisions of projects of Bureau of Reclamation operated by water users

Baker (Thief Valley divisionl.
Bitter Root
Boise

Do
Grand Valley. Orchard Mesa..
Huntley
tlyrum
Klamath, Langell Valley...
Klamath. Horsefly
Lower Yellowstone
Milk River: Chinook division 1

Minidoka: Gravity
Pumping
Gooding.. _

Newlands _

North Platte: Interstate divisi
Fort Laramie division

Do
Northport division

Okanogan. _ _

Salt Lake Basin (Echo Res.)__
Salt River
Shoshone: Garland division

Frannie division
Strawberry Valley
Sun River: Fort Shaw division

Greenfields division
Umatilla- East division

West division
Uncoinpahgre
Yakima. Kittitas division

Organization

Operating official

litle

Lower Powder River irrigation district.
Bitter Root irrigation district
Board of Control
Black Canvon irrigation district
Orchard Mesa irrigation district
Huntley irrigation district
South Cache W. U.A
Langell Valley irrigation district
Horsefly irrigation district

Board of Control
Alfalfa Valley irrigation district-
Minidoka irrigation district
Burley irrigation district..
Amer. Falls Reserv. Dist. No. 2
Truckee-Carson irrigation district
Pathfinder irrigation district
Gering-Fort Laramie irrigation district.
Goshen irrigation district .

Northport irrigation district
Okanogan irrigation district
Weber River Water Users' Assn
Salt River Valley W. U. A
Shoshone irrigation district
Deaver irrigation district

Strawberry Water Users' Assn
Fort Shaw irrigation district
Greenfields irrigation district
Hermiston irrigation district
West Extension irrigation district
Uncompahgre Valley W. U. A
Kittitas reclamation district

Baker, Oreg
Hamilton, Mont...
Boise. Idaho
Notus, Idaho
Grand Jctn. Colo.
Ballantine. Mont-.
Wellsrille. Utah...
Bonanza. Oreg.

.do.
Sidney, Mont
Chinook. Mont
Rupert. Idaho.
Burley. Idaho
Gooding, Idaho
Fallon. Nev
Mitchell. Nebr
Gering. Nebr, .

Torrington. Wyo..
Northport. Nebr..
Okanogan. Wash..
Ogden. Utah
Phoenix. Ariz
Powell. Wyo.
Deaver, Wyo
Paysou. Utah
Fort Shaw. Mont..
Fairfield. Mont
Hermiston. Oreg. .

Irrigon. Oreg
Montrose. Colo
Ellensburg. Wash..

A. J. Ritter
X. W. Blindaue-..
Wm. H. Tuller
W. H.Jordan
Charles Tharp
E. E. Lewis
B. L. Mendenhall.
Chas. A. Revell . .

.

Henry Sehmor, Jr.
Axel Persson
A. L. Benton
Frank A. Ballard.

.

Hugh L. Crawford.
S. T. Baer
W. H. Wallace
T. W. Parry
W. O. Fleenor
Bert L. Adams
Mark Iddings
Nelson D. Thorp..
D. D. Harris
H.J. Lawson
F. E. Martin
Floyd Lucas
William Grotegut.

.

E. J. Gregory
A. W. Walke-
E. D. Martin
A. C Houghton. _.

Jesse R. Tompson..
W. V. Rus;»Il

President
Manager
Project manager
Superintendent
Superintendent
Manager
Superintendent
Manager
President
Manager
President
Manager

.do
.do.
.00

Superintendent-

Manager
Superintende

do.
President.
Manager.
President.
Manager,

.do...

.do.

.do.
Acting superintendent.
Manager

F. A. Phillips
Elsie H. Wagner
F. J. Hanagan
I., M. Watson
C. J. McCormich
H. S. Elliott
Harry C. Parker
Chas A. Revell
Dorothy Eyers.^
0. B. Patterson
R. H. Clarkson
O. W. Paul
Frank O. Redfield
P. T. Sutphen
H. W. Emery _._
Flora K. Sehrocder
C G. Klingman _.
Mary Ilarrach
Mabel J. Thompson
Nelson D. Thorp
D. D. Harris
F. C. Henshaw
Geo. W. Atkins
Lee N. Richards
E G. Breeze
E. J. Gregory
H. P. Wangen
Enos D. Martin
A. C. Houghton
J Frank Anderson
G. L. Sterling

Keating.
Hamilton.
Boise.
Caldwell.
Grand Jctn.
Ballantine.
I.ogan.
Bonanza.

Do.
Sidney.
Chinook.
I.upert.
Burley
( looding.
Fallon.
Mitchell.
Gering.
Torrington.
Bridgeport.
r tkanogao.
Ogden.
Phoenix.
Powell

.

Deaver.
Payson.
Fort Shaw.
Fairfield
Hermiston.
Irrigon.
Montrose
Ellensburg

1 Operated by 5 irrigation districts.

Important investigations in progress

Project In charge of

—

Colorado River Basin, sec. 15
Columbia Basin Economic Survey.
Colorado-Big Thompson..
Gallatin Valley
Island of Molokai
Boise-Weiser-Payette
Rio Grande Basin
Western Slope (Colo.)
Ulack Hills
Eastern Slope (Colo.)
Salt Lake Basin ...
ConchaB
Grande Ronde

Denver. Colo..
Coulee Dam, W'ash
Denver. Colo .

Bozeman. Mont .

Honolulu, Hawaii
Boise, Idaho
Denver, Colo
Grand Junction. Colo.
Rapid City. S. Dak...
Denver. Colo
Salt Lake City. Utah.
Tucumcari, N. Mex

—

La Grande, Oreg

P. J. Preston
T. A. Banks
Mills E. Bunger.
R. R. Robertson
Hugh Howell...
Lester C. Walke-
Wm. G. Sloan...
Frank C. Merriel
R. E. Kennedy..
A. N. Thompson
E. O. Larson
J. A. Keimig
C. C. Fisher

senior engineer.
Construction enaince:
Senior engineer.
Engineer.

Do.
Do.
Do.
Do.

Assistant Engineer.
Engineer.

Do
Associate Engineer,
Engineer.

Sallie A. B. Coe, Editor.



BOULDER CANYON PROJECT. ARIZONA-NEVADA
CIRCUIT BREAKERS FOR THE WORLD'S HIGHEST VOLTAGE POWER LINE. THESE OIL CIRCUIT BREAKERS IN THE SWITCHYARD AT

OULDER DAM DEADEN THE FLASH WHEN THE CIRCUIT IS BROKEN ON THE 287.500-VOLT LINE WHICH CARRIES THE
POWER TO LOS ANGELES, 250 MILES AWAY. THIS LINE CARRIES 287,500 VOLTS AT 1200 AMPERES.
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Of Interest to Farmers on Federal Reclamation Projects

On Apr// S the Secretary of Agriculture submittal recommendations of changes in the pending sugar quota bill (H. K. 5326) to Representative Fm
dimming, of Colorado, chairman of the subcommittee of the House Committee on Agriculture, appointed to hold public hearings and recommend legislation

to replace the existing sugar quota laws which expire December 37, 1937. Subsequently, the subcommittee recommended a new bill, known as committee print

no . 1, to the full committee in which without exception every recommendation of the administration with respect to the division of quotas tvas disregarded

11/ favor of a set of provisions believed to have been proposed in large part by the cane refiners. The subcommittee bill has met the strong opposition oj

/he Departments of Agriculture, State, and Inter/or because it would constitute what is considered to be an indefensible destruction of export trade.

Recently a world agreement was consummated in London among 22 nations providing for a program under which observers believe the price of sum
in the world markets may be advanced substantially. The new world agreement becomes effective in September 1937. In view of the conditions that havt

been developed by the demands of the Washington representatives of the sugar industry, and in view of an unanticipated consummation of the world

agreement with respect to sugar, which removes much of the need for additional sugar quota emergency legislation, the prospects for any sugar legislation

at this session of Congress are uncertain at this time.

The following letter by the Secretary of the Interior points out some of the most serious disadvantages of the proposals of the subcommittee from

the standpoint of agriculture generally and the public interest:

May 7, 1937.
My Dear Mr. Jones:

Upon examination of Committee Print No. 2, of the sugar quota bill, recommended by the Subcommittee to the full Committee on
Agriculture, the Department of the Interior finds four forms of discrimination against Hawaii and Puerto Rico, as insular parts of the
United States. If enacted into law, the bill would violate the principle of fair treatment among all domestic areas which the Govern-
ment has sought to maintain as a fundamental national policy.

The discriminations which appear in Committee Print No. 2 are as follows: (1) The basic quotas for Hawaii and Puerto Rico would be
disproportionately small, on any basis that could be selected, as compared with the basic quotas for other domestic sugar-producing
areas; (2) as a result of the discriminatory basic quotas for Hawaii and Puerto Rico, the share of these areas in the deficits of other
areas and in increased consumption would be commensurately disproportionate; (3) the domestic insular areas would have no minimum
quotas, which are provided in Committee Print No. 2 for the mainland sugar-producing areas; and, (4) restrictions would be placed on
the right to engage in refining operations in only the insular parts of the United States.

Since the great fundamental principle of American democracy is the equal treatment of all citizens, there is no need to dwell
upon the moral or practical necessity of avoiding economic discriminations against the citizens of the United States who may be re-
siding in the insular parts of our country.

None of the discriminations against the insular areas in Committee Print No. 2 existed under the traditional tariff method of
subsidizing domestic sugar production; and, of course, there were no discriminations in the quota provisions recommended on April 8 by
the Secretary of Agriculture, which are also recommended by the Department of the Interior.

The interest of the Department of the Interior in the sugar problem is, however, not limited to the principle of keeping our trust
with the territories and possessions; it is equally interested in the welfare of mainland farmers who utilize reclamation lands and
the public domain and. in the broader consideration of the Government, in not breaking faith with the large but unorganized groups of
citizens on whom would necessarily be placed the great burden of any further expansion of domestic sugar production.

Although it is clear that any share of deficits or increased consumption allotted to domestic production should be divided
equitably, there is reason to doubt that any increase of domestic production should be subsidized. It will be recalled that during
the administration of President Wilson, the Congress decided, after careful consideration of the basic question of continuing to
subsidize domestic sugar production, that the whole matter was indefensible and forthwith provided for the elimination of all sub-
sidies—a program from which the industry was saved only by the World War and action taken by later administrations.

Since that time the domestic industry has continued to thrive on public subsidies and has expanded into a larger vested interest.
During the decade preceding 1934 expansion was accelerated with the consequence that a large portion of Cuban sugar was replaced by
production from areas subsidized by American consumers. The transfer of the source of supply from Cuba to the United States has
resulted in three principal problems: First, it was necessary to subsidize the production brought to this country; second, it became
necessary to provide a partial subsidy to Cubans to relieve the extreme social and economic stress that arose from the absence of the
production in Cuba; and. third, it was necessary to subsidize the contraction of the production of export crops for which the foreign
market had been in part destroyed. The obvious solution for these interdependent problems would be, of course, to reverse the process
of production and, in any event, it would seem that the least the public interest demands is that further expansion of domestic produc-
tion should not be subsidized.

The Secretary of State pointed out in his statement of April 30 that the consumers in the United States were compelled last year
to pay approximately 5350,000,000 in excess of world prices for their sugar supply, an amount which was equal to a tax of nearly |3 on
every man, woman, and child in this country, including the millions of persons who have a deficient supply of food. This appears to
be an excessively large burden to place on American consumers, especially in view of the fact that there are reported to be less than
100,000 farms on which sugar crops are grown in all parts of the United States.

But this great burden on consumers is not the total cost of maintaining the domestic sugar industry, for the producers of exports
necessarily suffer a loss in their foreign market whenever our imports are decreased. It has been calculated that each additional
average acre of domestic sugar production unavoidably results in a reduction of our export market in an amount equal to the value of
the product of three acres of cotton, or three acres of corn, or six acres of wheat. And, of course, any increase of domestic pro-
duction and decrease of foreign sugar imports involves a loss of revenue to the Treasury of the United States with the result that an
additional burden must be borne by American taxpayers.

In these circumstances it would appear that provisions for further expansion of the subsidized vested interest in domestic sugar
production would constitute what is practically tantamount to a breach of faith with the interests of consumers, producers of exports,
and taxpayers. For this reason the Department of the Interior recommends the elimination of the numerous provisions in various forms
in Committee Print No. 2 for increased quotas for domestic sugar production.

A sugar quota system possesses the advantage, from the standpoint of domestic sugar producers, of raising prices and profits to
a much higher level than would ensue from ordinary tariff protection. It has been calculated, for instance, that the prices paid for
sugar by consumers in 1936 were approximately $145,000,000 in excess of the prices that would have existed under an effective tariff
on Cuban sugars of 81.50 per hundred pounds, raw value, as recommended by the United States Tariff Commission.

In addition to the greater cost it imposes on consumers, a quota system appears to possess inherently the serious disadvantage from
the standpoint of the public interest of tending to become a great mass of fixed individual monopolies which prevent those increases in
efficiency that could come from the normal movement of production to the better-adapted domestic areas. If the usual free movement of
production were permitted among domestic areas, there is reason to believe that no total shift would occur between the insular and con-
tinental portions of the United States because Report No. 73 of the United States Tariff Commission indicates that the average cost of
production of refined beet sugar is no greater than the average cost of the production of refined cane sugar in the insular areas. But
there probably would be some improvements in efficiency in the continental areas, if restraints were removed, through the tendency of
production to move to the lower-cost and better-adapted locations.

A sugar quota system in the form in which it has been conceived heretofore can serve the public interest by restraining the expan-
sion of heavily subsidized domestic production and stabilizing conditions within the industry. But its basic advantage would be lost
and replaced by a most serious public disadvantage if its purpose were perverted into a device for the destruction of trade in our most
efficiently produced commodities.

A great weakness of a sugar quota system as an instrument of regulation by political government lies in its extremely technical
nature and its complex ramifications. This characteristic makes it susceptible to great abuse by organized minority pressure groups
who can take advantage of its technical complexities to devise so many means of fixing embargoes against competition and of increasing
their own share of the total increased income that a quota system provides for the industry as a whole.

At the present time in Washington we have not only the sugar lobbies which are kept here in season and out but also a large supply of
temporary sugar lobbyists who are busily soliciting support for all sorts of devices and schemes they have concocted to obtain special
governmental grants of monopoly. The audacity of one little group of manufacturing monopolists, the cane refiners, in demanding a
legalized monopoly for themselves, illustrates the difficulties that Congress must face under a quota system in dealing with corporate
aggregations of wealth which control the necessities of the daily life of our citizens. This, despite the long court record of this
group in restraint of trade and the fact that the United States Tariff Commission investigated their claims and found they were not
warranted in seeking governmental protection against even foreign competition. They insist on a legalized monopoly for themselves
through embargoes against both domestic and foreign competition and demand that the Congress, without hesitation, snuff out forthwith
another S3, 000. 000 of annual import and export trade.

The Department of the Interior believes that no quota legislation at this time would be greatly preferable to the enactment of the
provisions of Committee Print No. 2.

Sincerely yours,
Hon. Marvin Jones, (Sgd.) Harold L. Ickes,
Chairman, Committee on Agriculture, Secretary of the Interior.
House of Representatives.



Facts About Interior Department (South Building)
By Mae A. Schnurr, Assistant to the Com in issioner

WHEN this issue of the Reclamation

Era reaches you, we will lie housed

in our beautiful new building, a. night

view of which appears on the front cover

page. The location of our quarters is

designated on the view of the building

which appears on this page.

This new building, erected as a project

of the Public Works Administration, is

the first major Federal Government struc-

ture in Washington authorized, designed,

and built by the Roosevelt Administra-

tion. The estimated total cost of the

building is $13,000,000, inclusive of land.

The building covers approximately 5^
acres. It consists of a center wing two
blocks long, from C to E Streets, with

six wings on each side, extending through

from Eighteenth to Nineteenth Streets.

Every room is an outside room with courts

between the wings open to the streets,

providing maximum light and air.

HAS ALL MODERN CON VENIENCh'S

This new building was built with the

paramount thought in mind of getting

under one roof the personnel of the

Interior Department employed in Wash-
ington, D. C. The building is simple and

modern in design. It has unusual facili-

ties and operation programs planned to

reduce maintenance and operation costs

to a minimum and utilize every square

inch of space to the best advantage

Something about the building problems

involved may be gleaned from the box-

ear figures on different units required

For instance, there are 3, 0N1 inside doors,

not counting those within rooms leading

to clothes closets, etc.; 4,432 windows;

1,000 electric clocks; 3 miles of corridors;

20 high-speed passenger elevators; 11

stairways running the height of the build-

ing; 4 escalators—2 up and 2 down

—

between the basement and the second

floor. A picture of one of these appears

on the next page.

LANDSCAPING

Landscaped treatment of a type par-

ticularly appropriate to areas in business

districts and which offers more for a prac-

tical solution of the downtown park

problem generally will be a feature of the

grounds surrounding the Interior Build-

ing and Rawlins Park, which separates, by
a square's breadth, the new building from
the north Interior Building. Trees ca-

llable of withstanding the adverse grow-
ing conditions in Washington's downtown
sections, yet ornamental in appearance,

will be utilized for the street planning.

To eliminate the continuous and expen-
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sive maintenance of turf on the north and
east sides of the building, evergreen

ground cover will be substituted For
similar practical reasons, evergreen will

be employed for the hedges and shrub-

bery around the building

MAGNOLIA PAKKWAY

An avenue of blooming magnolia trees

will eventually stretch from Eighteenth
and E Streets westward to the Naval
Hospital grounds at Twenty-third Street

in a series of small parks forming a little

mall.

The new building is connected by a
150-yard tunnel with the old north Inte-

and which will be known as South
E Street. At present South E Street

runs only the one block from Eighteenth

to Nineteenth Street. Its extension will

necessitate realinement of New York
Avenue and other streets.

Twenty-six magnolias will be planted

along the broad walks marking the axis of

Rawlins Park and at intervals they will

border long, narrow, reflecting pools.

Two of the other four parks planned .ire

to be the same size as Rawlins and will

each have 20 magnolias, while two parks,

just as wide but shorter because of block

lengths, will each require about a dozen

of the trees.

Location- Bureau of Reclamation-
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INTERIOR DEPARTMENT SHOWING LOCATION OF BUREAU'S OFFICES ON 7TH FLOOR

rior Department Building. The tunnel

runs under Rawlins Park, and plans for

renovating the park are now under way.

Rawlins Park, mimed in honor of Maj.

General John A. Rawlins, lies between the

north and the new Interior Department
buildings and bounded by Eighteenth and

Nineteenth, North and South E Streets,

is to be the first, unit in this, flowering

parkway. The central axis of Rawlins

Park, now being relandscaped as part of

the new Interior Building program, runs

east and west through the length of the

park. This axis will be extended for an

additional four blocks through similar

parks, which are to be developed when
necessary land titles are acquired.

All the parks will be the width of Raw-
lins Park, bounded on the north by North

E Street as it is now and on the south by

a new street which must be cut through

Thus two rows of magnolias will

stretch through the parks from Eighteenth

to Twenty-third Street, where it comes up
against the Naval Hospital wall. These
trees usually bloom in early April and
their blush-colored blossoms remain fresh

and fragrant for several weeks. A few

blocks south on Twenty-third Street is

the Lincoln Memorial.

INTEKIOIt DEPARTMENT (NORTH BUILDING)

The old building houses the Public

Works Administration; the Geological

Survey, which has not been moved be-

cause of its many laboratories and oper-

ating facilities in the old building; the

Photographic Laboratories; the National

Bituminous Coal Commission; the Puerto

Rico Reconstruction Administration; and
a portion of Emergency Conservation

Work offices of the National Park Service

93
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The north building population will total

3,500 people, of whom 2,800 are P. W. A.

personnel.

The completion of this building and the

moving of bureaus like ours to their own
department building releases badly needed

space in other Government buildings and
in leased quarters. It effects a much
better operating arrangement because of

close proximity of the personnel of

bureaus to officials of the Department
with whom they deal.

The building has a completely auto-

matic air-conditioning system and heat

control; modern automatic watchmen and
fire arrangement systems; and automatic

sprinkler systems covering the garage

areas and some large storage areas. The
average office is 13 by 18 feet with an

11-foot ceiling.

The annual saving in rent to the Fed-

eral Government, because of moving its

units from leased buildings to the new
Interior Department building, will

amount to $181,350 per year. Depart-

mental activities will be transferred from

nine leased buildings and six Govern-

ment-owned buildings, vacating an area

of approximately 480,500 square feet.

There will be approximately 5,000

persons housed in the south building.

DEPARTMENT UNITS IN NEW BUILDING

The units of the Department which are

housed in the new building are the Office

of the Secretary of the Interior, the

Solicitor, the General Land Office, the

Office of Indian Affairs, Office of Edu-

cation, Bureau of Reclamation, National

Park Service, Division of Territories and
Island Possessions, Division of Grazing,

Division of Geographic Names, Bureau of

Mines, National Capital Park and Plan-

ning Commission, and the Commission

of Fine Arts.

NEW AUDITORIUM

On the first floor to the right as you

enter the main entrance to the building

on C Street is a well-equipped auditorium

with seats for about a thousand persons.

It is acoustically treated, as are the ceil-

ings throughout the entire building. In

the auditorium conferences and educa-
tional meetings will be held. It is

equipped for the showing of sound films.

EXHIBIT GALLERY

On the first floor an entire wing will be

given over to show cases and wall exhibits

of various bureaus of the Department.
This is a feature that is very much needed
for educational purposes. Here visitors

to Washington can see in exhibit form the

various activities of the Department, and
those interested in special problems will

be directed to the specific offices, which

can supply detail on any special subjects.

THE CAFETERIA

The cafeteria is located in the base-

ment and is one of the largest in Wash-
ington. It could serve 1,200 persons at

one time. There are four steam tables

so that four lines can move at once. It

is equipped with 26,100 pieces of china,

12,120 pieces of silver, and with two
dish-washing machines which can scrub

200 pieces of china per minute.

The basement houses a garage for cars

of officials and a general garage for those

of employees. Special outlets are pro-

vided for automotive gases so that there

will be no danger of carbon-monoxide

fumes gathering or explosive gases form-

ing. Ramp runways lead directly to the

garages from the street, and other ramps
are provided for supply trucks to use in

loading and unloading.

BROADCASTING STATION

For the first time in the construction

of a Government building, plans call for

erection of a broadcasting studio. This

will be built after the building is occupied.

It will be used for educational broadcasts

by bureaus of the Interior Department
and other Government departments.

ESCALATOR OPERATING BETWEEN BASEMENT AND 2D FLOOR

Riverton Project Active

Market conditions on the Riverton

project, Wyoming, continue excellent.

From January 1 to March 31, 10 privately

owned farms were sold involving an irri-

gable area of 825 acres. Other sales are

in prospect. In addition, a number of

sales of land have been made for which

water is not yet available. The project

office anticipates settlement during the

present year of a substantial number of

new families.

Three public land farm units are still

available for settlement.
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Hearings on Boulder Dam Power Contracts

Opening Remarks by Professor Charles E. Merriam

THIS hearing was called by Secretary

of the Interior Harold L. Ickes

because of requests made of him to con-

sider modification of the Boulder Dam
power contracts. The major request for

such revision comes from the Metro-

politan Water District of Southern

California. The law now provides that

contracts may be revised at the end of 15

scars and then every 10 years. Because

of the interest of Members of Congress

at the last session of Congress, a rider

was attached to the McNary bill (S.

4695) relating to the Bonneville Dam
project, to authorize modification of the

contracts. However, the bill did not

pass.

Secretary Ickes had hoped to conduct

this hearing in person and it was he who
issued the invitations. He is forced to

be away, however, and has asked me to

preside and to report to him the record

and my findings.

The invitees include all the contracting

parties and others specially interested.

It is my desire and intention to allow all

of those invited to have a reasonable

time to state their views. Because of the

number of State and local governments,

as well as other organizations, represented

here it has been necessary in the interest

of time saving to limit the length of each

statement to be made. It was for this

reason that Secretary Ickes in his tele-

gram of invitation suggested that written

briefs might be filed to supplement the

oral argument to be made here.

As you all know, the Boulder Dam
power contracts provide that any changes

or modifications entered into with one of

the contracting parties shall be effective

as to the others. This was one of the

reasons that impelled Secretary Ickes to

invite all of you to meet here so that the

matier could be discussed openly and
facts developed as a basis for action by

the Secretary of the Interior, including

possible recommendations to Congress.

It is unlikely that much can be done
without authorizing legislation. This

hearing is solely for the purpose of

discovering the full extent of the need, if

any, for modification or change.

The Government by calling this hearing

obviously does not bind itself to make any
modifications in general or in particular.

It has recently been proposed that a

rider be attached to the bills now pending

before Congress with regard to the

administration of the Bonneville Dam
project. I may say that Secretary Ickes,

because the problems of Boulder and

Bonneville are entirely dissimilar, does

not favor such a rider.

In order that the matter may be

presented to us in a little more historical

detail, I have asked Mr. John C. Page,

Commissioner of Reclamation, to make
an opening statement.

Statement by Mr. John C. Page, Commissioner of Reclamation

THE Bureau of Reclamation is not at

this tme advocating revision* of the

Boulder power contracts. It has given

consideration, however, to the requests

of some of the power contractors for

revision of their contracts to determine

the results of the proposed revisions as a

basis for administrative action by the De-

partment. There are several features of

the present power contracts which are not

satisfactory from the Government's stand-

point and if revisions are undertaken,

these matters can be adjusted at the

same time.

The Boulder Canyon Project Act es-

tablished a special fund of not to exceed

$165,000,000 for construction of the

Boulder Canyon project. All advances

to this fund are to be repaid, and the

amounts used for construction of Boulder

Dam and power plant are to be repaid

within 50 years with interest at the rate

of 4 per centum per annum compounded
annually. The sum of $25,000,000 of the

cost of Boulder Dam is allocated to flood

control. If during the period of amorti-

zation revenues are in excess of the

amounts necessary to meet the periodi-

cal payments to the United States,

18% percent of such excess revenues is

to be paid to each of the States of

Arizona and Nevada, in lieu of taxes

which these States might have received

had the Boulder power development

been a private undertaking, and 62^
percent of such excess revenues is to be

applied to repayment of the $25,000,000

allocated to flood control.

After the repayments to the United

States of all money advanced with interest,

the revenues are to be kept in a separate

fund to be expended within the Colorado

River Basin as may hereafter be prescribed

by the Congress.

POWER CONTRACTS

Before any money could be expended

for construction of the project, the

Secretary of the Interior was required to

secure contracts for sale of electrical

energy and stored water which would pro-

duce sufficient net revenues, after provid-

ing for operation and maintenance of the

project, to repay the cost of the project

within 50 years. Repayment of the

amount allocated to flood control may be

deferred if revenues are insufficient to

permit such repayment. The Boulder

Canyon Project Act provides that the

contracts covering sale of electrical energy

and water shall produce reasonable

returns and it also provides for readjust-

ment of such contracts, either upward or

downward, as to price as justified by com-

petitive conditions at distributing points

or competitive centers. Such adjust

ments are to be made at the end of 15

years from the date of the contracts and

each 10 years thereafter.

The charges for use of falling water of

1.63 mills per kilowatt-hour for generation

of firm energy and 'j mill per kilowatt-

hour for generation of secondary energy

were determined in accordance with the

provisions of section 5 (a) and (c) of the

Boulder Canyon Project Act on the basis

of the cost of competitive power from

private and municipal plants delivered at

the load center at Los Angeles, at the

time the power contracts were entered

into (1930), less the estimated cost of

transmitting Boulder Dam power to that

load center. Under the present power

contracts a large amount of money will

accumulate in the special fund to be

expended within the Colorado River

Basin in accordance with the provision

of section 5 of the Boulder Canyon Project

Act, in excess of the amounts required to

cover the cost of operation and mainte-

nance of the project and to amortize the

entire construction cost, including the

$25,000,000 allocated to flood control.

If the present charges are continued in

effect without revision throughout the

amortization period, the entire cost of the

project will be amortized in considerably

less than 50 years.

In addition to the charges for use of

falling water for generation of firm and

secondary energy the power contractors

are required to amortize the cost of

generating equipment, which is purchased

and installed by and title to which is re-

tained by the United States, in 10 equal

annual instalments. The power con-

tractors are also required to bear the costs
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of operation, maintenance, and deprecia-

tion of the generating equipment.

OPERATION OF PRESENT CONTRACTS

Under the presenl power contracts the

dam and reservoir, the penstocks and

outlet pipes and Boulder Citj arc to be

operated and maintained by the United

States. The release of water from the

reservoir will be controlled by the United

States and the operation of the power

plant will be under the supervision of a

director appointed by the Secretary. The

power plant is to be operated and main-

tained, under lease, part by the city of

Los Angeles and part by Southern Cali-

fornia Edison Co., Ltd. The city is to

generate power for itself and for the

States of Arizona and Nevada, the Met ro-

politan Water District of Southern Cali-

fornia, and the municipalities of Bur-

bank, Glendale, and Pasadena. The
Edison Co. is to generate power for itself

and the Nevada-California Electric Cor-

poration.

The Metropolitan Water District, the

largest single contractor for Boulder

power has requested that its contract be

revised so as to relieve the district, of

having to pay for large amounts of elec-

trical energy that it is obligated to pay

for but which it will be unable to use

during the early period of operation of

its aqueduct. The district also requests

that the power contracts be revised to

provide for operation of the entire power

plant by the Government, for amortiza-

tion of the cost of generating equipment

in 50 years in lieu of 10 years and for

operation of the district's transmission

lines by the district in lieu of by the city

of Los Angeles.

Any reduction in charges for falling

water would be reflected in corresponding

reduction in the excess revenues available

for repayment of the $25,000,000 allocated

to flood control and for payments to the

States of Arizona and Nevada. It would

also result in retarding the payments of

the cost of the project and delay the time

when funds will be available for expend-

iture within the Colorado River Basin.

Any deferment of the Metropolitan Water

District's obligations would be reflected

in corresponding deferment in the Govern-

ment's revenues. If a decision should be

reached to reduce the charges for falling

water, or to grant relief to the Metropol-

itan Water District, and, at the same time,

i- leave undisturbed the interests of the

Colorado River Basin States, it would be

necessary for the Congress to revise the

Boulder Canyon Project Act.

Operation of Boulder Dam and power

plant by the Government, the city of Los

Angeles, and the Southern California

Edison Co. involves duplication of per-

sonnel and will result in needless expense.

Considerable saving in the cost of opera-

tion and maintenance and reduction in

spare equipment could be effected by

Government operation of the entire

project

.

Under the present [tower contracts the

city of Los Angeles is designated the

generating agent for all State power. The
State of Nevada now desires delivery of a

relatively small amount of power and the

city is not willing to supply this power

from its generating units. The city con-

tends, and not without justification, that

the connection of the transmission line

serving Nevada users to the city's gener-

ators would constitute a hazard to service

to the city's important load.

It is not practical to install a large

generating unit solely to supply a rela-

tively small amount of power to the State

if the entire cost of such a unit must be

amortized by the contractors who pur-

chase power through the State. Under
such conditions the cost of power would

be prohibitive. Therefore it seems that

some modification of the arrangement

for generation and delivery of power
to the States is necessary if the use of

Boulder power in the States is to be

encouraged.

Amortization of the cost of generating

equipment during the first 10-year period

is an unnecessary burden on the power
contractors. This will be the most
difficult period for the power contractors

to repay the cost of the generating equip-

ment because this will be the development

period when their revenues will be the

least. Changing the amortization of cost

of generating equipment to a 50-year

basis would greatly simplify the account-

ing and administrative procedure and

would relieve the purchasers of power of

a heavy financial burden during the first

10-year period. Such a change would

not adversely affect the interests of the

Government, except that repayment of

this part of the cost of the project would

require a longer time.

It is believed that it would be to the

best interests of the Government as well

as of the power contractors to have the

entire power plant operated and main-

tained by the Government and to deliver

) lower to all contractors at the high-

voltage switching stations. The power
contractors would then be charged a

"readiness to serve" charge in lieu of the

cost of operation and maintenance and
amortization of generating equipment.

Such an arrangement would facilitate the

use of power by the States of Arizona and

Nevada, effect considerable saving in the

cost of operation and maintenance of the

project, reduce the financial burden on

the power contractors during the first

10-year period, and eliminate the possi-

bility of friction bet ween, different oper-

ating organizations in the same power

plant.

Press Release by Secretary of the Interior Ickes on Hearings

HEARING into the proposed revi-

sions of the Boulder Dam power
contracts opened on April 10, in the

Secretary's conference room on the fifth

floor (southwest corner) of the Interior

Department Building. Charles E. Mer-
riam, professor of political science at the

University of Chicago and a member of

the advisory board, National Resources

Commit tec, presided as master of chan-

cery. All agencies holding Boulder Dam
power purchase contracts and Governors
of the four upper basin States—Colorado,
New Mexico, Utah, and Wyoming

—

were invited to attend or send represent-

atives. Those present and participating

were:

Representing the city of Pasadena,

Calif., a. power contractor: C. W. Koiner,

city manager, and 15. F. Delantv, general

manager of the light and power depart-

ment.

Representing the city of Los Angeles,

Calif., a power contractor: E. F. Scatter-

good, chief electrical engineer and general

manager of the bureau of power and light;

S. B. Robinson, and William J. Carr,

attorneys of the department of water and

] lower.

Representing the Nevada-California

Electric Corporation, a power contractor:

A. B. West, president, and Frank 1'.

Doherty, attorney.

Representing the city of Glendale,

Calif., a power contractor: Aubrey N.

Irwin, city attorney, and Peter Diederich,

superintendent of the water and power
department.

Representing the city of Burbank, Calif.,

a power contractor: Howard I. Stites, city

manager.

Representing the Southern California

Edison Co., a power contractor: Fred

B. Lewis, vice president and general

manager.

Representing the Metropolitan Water
District of Southern California, a powrer

contractor: James H. Howard, general

counsel; J. M. Gaylord, chief electrical

engineer, and Otto R. Emme, director.

Representing Arizona, a power allottee:

Governor II. C. Stanford.

Representing Nevada, a power allottee:

Alfred M. Smith, State engineer and sec-

retary of the Nevada-Colorado River

Commission; Jay A. Carpenter, industrial

engineer of the Nevada-Colorado River
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Commission; A. E. Cahlon, publisher and

editor, Las Vegas Review; and Ed Clark.

Representing New Mexico: Judge

David Chavez, member Interstate Streams

Commission, and A. T. Hannett, former

governor and member of Interstate

Streams Commission.

Representing Wyoming: Ray E. Lee,

attorney general.

Representing Colorado: B\ run G. R.og-

ers, attorney general, and L. Ward Ban-

nister, attorney.

Representing Utah: William W. Ray,

member of the Utah Colorado River Com-
mission.

Representing the Imperial Irrigation

District, El Centro, Calif.: Phil D. Swing.

Representing the Gila project, Yuma,
Ariz.: Hugo Farmer, secretary, Yuma-
Gila Irrigation District.

Representing the Aguila Power Dis-

trict, Aguila, Ariz.: Albert Stetson.

United States Senators Hatch and

Chavez of New Mexico; Pittman and

McCarran of Nevada; O'Mahoney and
Schwartz of Wyoming; Ashurst of Ari-

zona; and Adams and Johnson of Colo-

rado.

A majority of Members of Congress

from the interested States.

The Government was represented by

the following: John C. Page, commis-

sioner; L. N. MeClellan, chief electrical

engineer; and William E. Warnc, of the

Bureau of Reclamation; Dr. Clark Fore-

man of the Public Works Administration,

Power Division; Carl L. Farbach, Public

Works Administration, Legal Division;

Joel D. Wolfsohn, executive secretary,

National Power Policy Commission, and
Wright L. Felt, acting State director for

Nevada of the Public Works Adminis-

tration.

The purpose of the hearing was to offer

the power contractors opportunity for-

mally to present their requests for revi-

sion of power contracts, and investigate

the merits of the requests.

Contracts for the sale of the hydro-

electric energy to be produced at the

Boulder Dam plant were executed in 1930,

prior to the commencement of construc-

tion of Boulder Dam, in accordance with

provisions of the Boulder Canyon Project

Act of 1928. Under the contracts,

power is sold as falling water measured in

energy delivered at the switching yards

at the rates of 1.63 mills for firm and
one-half mill for secondary power.

The initial installation at the power

plant has been completed, and at this

time frtur generators of 82,500 kilovolt-

ampere capacity are in operation on the

line serving the city of Los Angeles. The
production during the past few months has

climbed to almost 100,000,000 kilowatt-

hours per month.

(Continued on p 101)

Salt River Delegation Visits Bartlett Dam Site

By E. C. Koppen, Construction Engineer, Salt River Project

AGROUP of about 100 people, includ-

ing the Board of Governors, the

Council, officials, and interested farmers

of the Salt River project journeyed to

the Bartlett Dam site on March 11 to

celebrate the placing of the first concrete

in the new storage dam. A similar group
visited the dam site exactly a year ago.

On their first visit there was some doubt
as to whether Bartlett Dam would ever

be built. Oti the recent visit the group

saw rapid progress being made in the

construction of the dam.
The building of Bartlett Dam is an out-

standing milestone in the development of

242,000 acres of fine farm land in the

Valley of the Sun. This truly wonderful

project and the fine modern city of Phoe-

nix have sprung up from the ashes of the

ancient Indian civilization of the stone

axe and the stone hoe, which flourished

here ages ago. Bartlett Dam will be

outstanding because it will harness the

floods on the uncontrolled Verde River

and make them avialable for irrigation,

and thus forever remove the threat of

water famine.

Present storage for the Salt River proj-

ect is restricted to the Salt River. Here,

at the head of a deep and magnificent

canyon, is the Roosevelt Dam and Reser-

voir with its large capacity of 1,637,000

acre-feet; but this reservoir can only store

those waters which how into it, and during

the past 10 years the inflow has been rela-

tively small. There are other reservoirs

below Roosevelt—Horse Mesa, Mormon
Flat, and Stewart Mountain, but those

are mainly for power development and

provide usable storage capacity for irriga-

tion only when Roosevelt reservoir is full.

Bartlett Dam, with 200,000 acre-feet of

storage brings a new stream into the pic-

ture. The Bartlett reservoir will be filled

at least once, and possibly several times,

during each season. In operation, Bart-

lett storage will be used at the beginning

of the irrigation season to make way for

the storage of summer floods, thus making
it possible to conserve water on the Salt

River where large storage capacity is

available. Storage release from Bartlett

will join the Salt River about 1 mile above
the Granite Reef Dam, where diversions

arc made into the project canals.

BARTLETT DAM TO BE LARGEST OF

ITS TYPE

The Bartlett Dam will be a multiple

arch with maximum height of 270 feet and

will be the highest of this type. There
will be 10 arches with span of 60 feet and

a short gravity section at each end, the

total length being about 800 feet. The
spillway at the north end will have a ca-

pacity of 175,000 cubic feet per second;

discharge will be controlled by three 50-

by 50-foot fixed-wheel gates.

The contractor is the Barrett & Hilp

and Macco Corporation of Los Angeles.

They have built a fine camp with the fa-

cilities of a modern city. They have

brought in first-class equipment, much of

it being new and purchased especially for

this job. The contractor was delayed by

floods in February, but they are making

good progress and plan on finishing the

job ahead of schedule.

RTLETT DAM



98 THE RECLAMATION ERA May 1937

Lin B. Orme, president of the associa-

tion, acted as chairman of the day. Resi-

dent Engineer R. F. Herdman, who is in

charge at the Bartlett Dam, gave an inter-

esting talk at the dam site. Mr. Herdman
used a model of the dam and pointed out

numerous important features, their pur-

pose, and how they fitted into the general

plan. William McKinley, construction

superintendent for the contractor, ex-

plained various construction features and
difficulties, and mentioned that thev

hoped to finish the job well ahead of time.

Other speakers at the dinner included

T. J. Hughes, chairman of the council,

Greig Scott, attorney for the association,

and E. C. Koppen, construction engineer

for the Bureau.

BARTLETT DAMSITE.
MEMBERS OF THE BOARD OF GOVERNORS AND COUNCIL. AND OTHERS OF THE SALT RIVER VALLEY WATER USERS' ASSOCIATION.

MR. HERDMAN HAS JUST FINISHED HIS INTERESTING TALK. NOTE THE MODEL OF THE DAM.

Motion Pictures

The Department of the Interior

through its Division of Motion Pictures

distributes films of the various Bureaus
of the Department. Those available for

distribution on Bureau of Reclamation
subjects are:

Project
35
mm

10

mm Type Reels

Vale 1

l

10

10

2 Silent l

( >wyhee .. do 1

Boulder Dam..

Grand Coulee
Dam.

10

20

Both sound and
silent.

Silent....

4

4

Films are available to all interested

organizations, institutions, and individuals

under the following conditions:

1. There are no rental charges for the
films. Borrowers will assume responsi-
bility for their return in good condition.

Bookings will be scheduled for 1 day's
use unless the borrower specifies a longer
time, in which instance, the Division

will gladly comply with reasonable re-

quests.

2. If the shipment weighs only 4

pounds or under (two 16-mm reels or

less) it will be sent from the Division to

the borrower under Government frank

and the borrower will return it parcel

post or express prepaid. All film ship-

ments weighing over 4 pounds (three or

more 16-mm reels and any number of

35-mm reels) will be sent express collect

and must be returned express prepaid.

3. Those who desire to purchase prints

shall request such authority from the

Division of Motion Pictures, indicating

clearly the use to be made of the films.

The prices now in effect are as follows:

35 mm safety prints, silent, per

foot $0. 018

35 mm safety prints, sound, per

foot 0. 018

10 mm reduction prints, silent,

per foot 0. 015
16 mm reduction prints, sound,

per foot.-.. 0. 0185

4. Films borrowed or purchased will be

furnished with the understanding that

there shall be no admission or rental fees

charged for programs on which the films

are used unless they are shown in licensed

theaters as parts of regular programs.

The regulation against charges is directed

at persons who might charge lecture

groups to see Government films and at

those who might realize revenue from the

rental of Government films.

Each request for films should indicate

clearly the address to which shipment

should be made; the exact dates on which

the films will be used (including alternate

dates) ; whether 35 mm (standard width)

or 16 mm (narrow width) prints are de-

sired; and whether sound or silertt ver-

sions are wanted. Unless this informa-

tion is furnished there will be booking

delays.

Application for films should be ad-

dressed to the Division of Motion Pic-

tures, Department of the Interior, Wash-

ington, D. C.
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Federal Condemnation of Land for Dam Site on Navigable River of

United States

THE appellant, however, contends

that while the right to the river bed

and to the flowing water of the river for

navigation vested in the appellee, appel-

lant had a claim of inherent adaptability

in the uplands taken in the construction

of the dam for "use in the development of

electrical power." The development of

electrical power in this case, it may be

said, is purely incidental. Ashwander v.

Tennessee Valley Authority, 297 TJ. S. 288

(80 Law. Ed. 827).

The public right of navigation is the

dominant right. The right to control

such water for navigation is one of the

great powers delegated to the United

States for the purpose of regulating com-
merce. The Supreme Court, in discus-

sing riparian rights to submerged land,

said: "By necessary implication from the

dominant right of navigation title to such

submerged land is acquired and held sub-

ject to the power of Congress to deepen

the water over such lands or use them for

any structure which the interests of navi-

gation, in its judgment, may require."

Lewis Blue Point Oyster Company v.

Briggs, 229 U. S. 82.

By the same token the appellants have,

as against the dominant right of naviga-

tion, no private property right in uplands

"adaptable to special use" in connection

with the flooding of such uplands by the

construction of a dam for navigation pur-

poses, above the reasonable market value

to which the land is adaptable now or in

the reasonably near future for any pur-

pose (not including, however, any hypo-

thetical additional value to the owner,

who had no "right to appropriate the

water to his personal use").

The following from the Supreme Court
in U. S. v. Chandler-Dunbar, supra, at

page 76, is decisive:

"The Government had dominance over

the waters of the rapids and falls and
cannot be required to pay any hypothetical

additional value to a riparian owner who

(Continue'I from the April issue)

had no right to appropriate the currents to

his own personal use. These additional

values represent, therefore, no actual loss

and there would be no justice in paying

for a loss suffered by no one. '* * *

The question is what has the owner lost

and not what the faker gained.' " [Italics

supplied.]

No persuasive merit is impressed by

argument that the Court in this case was

dealing with water power as a separate

unit of property, and inherent adaptabil-

ity of the land ("hypothetical additional

value") as here contended for was not

considered. All the expressions of the

Court in relation to each other, con-

sidered as a whole in disposition of the

issue before it, are to the contrary.

It is axiomatic that if the riparian

owner has no right to approach the river

as against the right of navigation, he has

no inherent right of value "adaptable to

special use" over and above the reasonable

market value of the upland for any pur-

pose to which it may reasonably be

adapted now, or in a reasonable time in

the future. This was fairly submitted to

the jury. This issue is no newly created

relation or right, but has existed long

prior to the private ownership in the

land. The rights were fixed and rela-

tions established by the adoption of the

Constitution.

The claim of appellants has no sub-

stance, it has no possessory status; it is

based upon something which is not

possessed, and not being possessed, it has

to appellants no value, and appellants

lost nothing. The question is, what have

appellants lost, not what appellee gained.

Boiston v. C. of C. of Boston, 217 U. S.

189, 194.

It may also be said that the lands had

no inherent value for the purposes claimed

by the appellants, unless in probable

combination with other lands, for private

use. There is no evidence that there was

any reasonable probability of combina-

tion in a reasonably near future, or at all

of these lands for private use. No capita'

was seeking the lands for use. When
diversity of ownership is considered (900

private owners—600 parrels) Govern-

ment lands, State lands, Indian Reserva-

tion land, Indian allotted land, with-

drawal of reclamation lands, the full

control of the United States of the water

and river bed for navigation (see Olscn v.

United Slates, 292 U. S. 246), the capital

required for investment and consideration

of the testimony of conditions in districts

to which capital did go and judicial

knowledge of the congressional attitude

with relation to such permission, and the

requirements for the granting of such

benefits; the population in the tributary

territory, and other hydro-electric plants,

Priest Rapids Washington Power Co.,

including Chelan Falls and a number of

other subsidiaries, Bonneville, city of

Seattle Department of Lighting (Steam

Plant and Skagit Project), Federal Power

Commission project no. 552, and project

no. 1215, Puget Sound Power and Light

Co., including following plants: (Nook-

sacks Falls, Baker River, White River,

Shuffleton Steam) Tacoma Railway,

Light & Power (including Lake Cushman
Plant), Idaho Light & Power Co., in

tributary territory of the Grand Coulee

Dam. (Greeson v. Imperial Irr. Dist.,

59 Fed. (2d) 530 (9 C. C. A.) at 531;

Miller v. Oregon, 208 U. S. 412, The

Appollon, 22 U. S. 362 (9 Wheat.), there

is not left the shadow of a, doubt that

there was no reasonable probability of

utilizing this land by private capital.

There was no offer of proof that this land

was sought by private capital; that there

was any movement to interest private

capital. On the contrary, the testimony

shows that all of the agitation had been

for a Government dam. The speculative

theorizing of expert witnesses as to private

capital's seeking this site for development

is of no value. McCandless v. U. 8. case,
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298 U. S. 342, decided May IS, 1936,

points the way. The owners' land was

adaptable for growing sugarcane if

supplied with water for irrigation. The
owners offered to prove that, they had
facilities by which this water could he

produced at a more reasonable expense

than was delivered to other lands in the

same community; that the raising of

sugarcane was profitable; that there were

available artesian basins of fresh water

amounting to approximately HO,000,000

gallons per day; that they owned lands

within these basins upon which wells may
lie sunk; that it was economically feasible

to transport such water from these wells

to the land in question; that use of such

water was a reasonable certainty; that

the cost of transporting the water would
be less per million gallons than that in-

curred for other cane land on the Island

of Oahu. This evidence was rejected.

The offer of proof was denied and the

Supreme Court field that the rule in con-

demnation cases is that the most profit-

able use to which the land can probably

lie put in the reasonably near future has a

bearing on the market value; and the

fail that such use can be made only in

connection with other lands does not

necessarily exclude it from consideration

if the possibility of such connection is

reasonably sufficient to affect the market
value. [Italics supplied.]

There is no such record here. No proof

was produced, no offer was made, of any

possibility, reasonably near or remote or

at any time, that the land would be or

could be so used. There is no error.

Affirmed.

Senator Bankhead Visits Salt River Project

Senator John H. Bankhead of Alabama,
Chairman of the Senate Committee on

Irrigation and Reclamation, visited Tuc-
son, Ariz., in March, and after a short

stay he was met at Coolidge by II. J.

Lawson and Lin B. Orme, general super-

intendent and president, respectively, of

the Salt River Valley Water Users' Asso-

ciation, by whom he was shown over a

number of the project farms.

The Senator was greatly impressed

with the aims and results of irrigation,

and at a dinner tendered him at the West-
ward Ho in Phoenix he made an excellent

talk in which he stressed the importance
of regular and systematic repayments to

the Government by the various projects

of construction charges if further appro-

priations for the work are to be expected.

Presenl at the dinner, in addition to

Senator Bankhead and Messrs. Lawson
and Orme, were the following: Grieg Scott,

attorney, and Mr. Galland, treasurer, of

the .association; Mr. Betts, chairman of

the Arizona Corporation Commission;
Mr. Peterson, county commissioner; Mr.
Conway, attorney general for Arizona;

Messrs. Undall, Mayor, and Jennings,

attorney of the city of Phoenix; Mr.
Herdman, resident engineer at Bartlett;

Mr. Fraps, resident engineer for the

work on Salt River; and E. C. Kop-
pen, construction engineer, Salt River

project.

LEFT TO RIGHT: H.J. LAWSON
.
G EN SUPT ANDCHIEF ENGR . SALT RIVER VALLEY WATER

JSERS' ASSN.: R. KENWORTHY. SECRETARY. SAN CARLOS IRRIGATION DISTRICT-
LIN B. ORME. PRESIDENT. SALT RIVER VALLEY W. U A.; K K. HERMES; SENATOR
W. B. BANKHEAD OF ALABAMA; GRIEG SCOTT. LEGAL ADVISER SALT RIVER VALLEY
W. U. A.. PETER ETHINGTON. PRESIDENT. AND L M. NOWELL. DIRECTOR. SAN CARLOS
IRRIGATION DISTRICT

Excerpts from
March Project Reports

Belle Fourche.—Late lambs went to

market during the month and brought

the best prices of the season, some ship-

pers receiving $11.50 to $12 at Sioux

City. Lambing is well along and has

occupied the close attention of sheep men
for the past 30 days. Reports indicate

a good crop of slightly more than 100 per-

cent, although the cold weather and storm
of the last week in the month hindered

operations and caused some losses where
suitable protection was lacking.

Rivcrton.—Local dealers report that

barley, oats, and wheat prices arc the

highest reached in the past 5 years, and
the price of butterfat is the highest in

6 years.

Yuma.—Spring lettuce was cut at an

accelerated rate throughout the month
owing to the unprecedentedly high prices.

Yields as high as 175 crates per acre were

reported. The demand for lettuce from
the project was excellent, making it pos-

sible to profitably market inferior grades.

(hand Valley.—A considerable amount
of Colorado No. 13 seed corn, a new
variety to the valley, is to be planted

this season. Max Bainter, of Mack, a

project farmer, produced 81 bushels per

acre on 4.5 acres during 1936. Exten-

sive preparations are being made to com-
bat the alfalfa weevil this season. The
county agent is cooperating by publish-

ing dates on which it should be sprayed

and instructions for spraying.

Provo River.—Prices for hay and grain

remained high. Marketing conditions

for dairy and poultry products continued

good and top prices were obtained for

celery and potatoes held over in storage

from last fall.

Yakima.-—-An estimated additional 500

acres have been planted this year to

asparagus in the lower Yakima Valley,

representing a cost of about $25,000.

This crop has proved to be a profitable

one. Canneries were offering 5 cents a

pound for canning asparagus late in the

month. The 1937 asparagus season

opened on March 27 with an express

shipment of 20 crates from the Kenncwick

district. Yakima Valley members of the

Washington Cooperative Egg and Poul-

try Association are sharing in the dis-

tribution of a reserve surplus of $4,601.

from the association's 1936 operations.

Valley members also received $11,557 in

I he form of preferred stock.

Shoshone.—Project farmers are very

optimistic at the beginning of this irri-

gation season. If satisfactory crops are

raised and prices are as good as they were

in 1936, it is believed that the farmers on

this project will be in as good a financial

condition or better than ever before.
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Articles on Irrigation and Related Subjects

Barnes, D. P.: Hydraulic models aid in

designing spillways and control struc-

tures, Southwest Builder and Con-

tractor, March 26, 1937, v. 89, no. 13,

pp. 10-11.

Bier, Peter, Translator: Control appa-

ratus for outlet works, by Theuerkauf,

Germany, Technical Memorandum
No. 545, December 15, 1936, 27 pp.,

drawings and tables, Price $1.25.

Bier, Peter: Steel penstocks, economic

diameter Proc. Am. Soc. C. E., March

1937, v. 63, no. 3, pp. 623-627.

Bill Williams Flood: Flash flood from

Bill Williams River tests Contractors'

Works at Parker Dam, Western Con-

struction News, March 1937, v. 12,

pp. 112-113.

Boulder Dam: Boulder Dam—Book of

Comparisons, illus., 1937, 24 pp.,

Boulder Dam Service Bureau, Boulder

City, Nev., Price 25c.

Curtis, Howard G.: Progress on Ail-

American Canal, map (Colorado Soc),

Engineers' Bulletin, vol. 21, no. 3,

pp. 8-10 and 20.

Dams, construction: Practical soil me-

chanics for small dams, illus., Denzil

Daggett, Engineering News-Record,

March 18, 1937, v. 118, pp. 409-412.

Fresno Dam: Actual construction of

Fresno Dam has finally started after

37 years, illus., Havre Daily News,

Havre Progress Edition, by Florence

K. Facey, March 26, 1937, p. 18.

Gila Project: Shall a national resource be

wasted, pamphlet on Gila project,

illus. and map. 15 pp.; size 8% by ll'j;

Gila Project Associated, A. J. GrifTin,

president.

Grand Coulee Cofferdams: Cross River

Cofferdams at Grand Coulee, illus.,

Donald O. Nelson, Pacific Builder and

Engineer, March 6, 1937, v. 43, pp.

32-37.

Grand Coulee Dam: Washington use tax

upheld by U. S. Supreme Court (short),

Engineering News- Record, April 1,

1937, v. 118, p. 498. Ice dam at

Grand Coulee stops new slide (short),

Engineering News-Record, March 18,

1937, v. 118, p. 404. Tax suit of con-

tractors to Supreme Court (short),

Engineering News- Record, March 18,

1937, v. 118, p. 422.

Hinds, Julian: Economic sizes of pressure

conduits, illus., Engineering News-

Record, March 25, 1937, v. 118, no.

12, pp. 443-449.

Ickes, Harold L.: Secretary Ickes sub-

mits mapping program to Congress,

Civil Engineering, March 1937, v. 7,

no. 3, p. 235. The three-year P. W. A.

program, address at the A. G. C. Con-

vention at San Antonio; The Con-

138709—37 2

structor, March 1937, v. 19, no. 3, pp.

28-32 and 36.

Imperial Dam: Construction methods on

Imperial Dam aid solution of Contrac-

tors problems, illus., Southwest Builder

and Contractor, March 26, 1937, v. 89,

no. 13, pp. 12-14.

Jacobs, Joseph: Reclamation as an aid

to agricultural balance, Proc. Am. Soc.

C. E., March 1937, v. 63, pp. 628-30.

Kadie, C. H.: Rolled-filled earth dams,

materials, Proc. Am. S. C. E., March
1937, v. 63, pp. 594-597.

Keener, Kennett B.: Seminoe Dam, In-

vestigation and Design, illus., Engi-

neering News-Record, March 18, 1937,

v. 118, pp. 395 100.

Los Angeles Aqueduct: High arch dams
to be built on Colorado River aque-

duct, illus., Western Construction

News, March 1937, v. 12, pp. 102-103.

Neuberger, Richard L.: T. V. A. for Co-

lumbia Basin. Extension of remarks

by Senator James P. Pope, Congres-

sional Record, April 7, 1937, v. 81, no.

67, p. 4171 2 (issued in separate form).

North Dakota: State Engineers Report,

1935-1936, illus., E. J. Thomas, Slate

Engineer, 101 pages (chapter on Con-

struction of Small Dams for Farm and

Community Fse).

Oregon: State Engineers Report (16th),

1934-1936, mimeographed, 38 pp.;

State Reclamation Commission (5th)

Report, 1934-1936, 76 pp. Chas. E.

Stricklin, State Engineer and Secretary

to Commission.

Page, John C: John C. Page, No. 2 mem-
ber, appointed Reclamation Chief,

portrait, The Federal Employee, March

1937, v. 22, no. 3, p. 12. Appointed

Commissioner of Reclamation (por-

trait), Civil Engineer, March 1937, v.

7, no. 3, p. 246.

Parker Dam: Parker Dam sees first serv-

ice; saves damage along Colorado, Re-

port by E. A. Moritz, Pacific Road
Builder, and Engineering Review,

March 1937, vol. 46, no. 3, pp. 43 and

50. Contractors on Parker Dam fight

flashy rise in Colorado River, South-

west Builder and Contractor, March 5,

1937, v. 89, pp. 14-15.

Priestley, J. B.: Arizona Desert (Fine

description of Boulder Dam compares

with Beethoven's Ninth Symphony)

Harper's Magazine, March 1937, v.

174, pp. 358-367.

Rawhouser, Clarence: Cooling of concrete

dams, Engineers Bulletin of Colo., Jan.

1937, vol. 21, no. 1, pp. 6-7 and 18.

Rio Grande: The Rio Grande joint in-

vestigation, H. H. Barrows, Civil

Engineering, March 1937, v. 7, no. 3,

pp. 174-175.

Savage, John L.: John L. Savage awarded

gold medal (portrait), Western Con-

struction News, March 1937, v. 12,

]). 116.

Simmons, Ralph B.: Boulder Dam
and the Great Southwest, profusely

illustrated, 312 pages, The Pacific

Publishers, Los Angeles, Calif., 1936.

Simonds, A. Warren: Movement of

Boulder Dam due to grouting, illus.,

Civil Engineering, April 1937, vol. 7,

no. 4, pp. 282-285.

Vidal, E. N.: Calibration of testing ma-
chines by Olsen Proving Ring, Feb. 19,

1937. Tech. Memo. No. 268, Revised,

4 pp., including chart. Price 25c\

Water Resources: $300,000,000 Expendi-

ture on Western Projects recommended
by Federal Agency (table), Pacific Road
Builder and Engineering Review, March

1937, v. 46, no. 3, pp. 24-25, and Edi-

torial p. 36.

Wolman, Abel: National Flood Policy

(including Rio Grande), Proc. Am.
Soc. C. E., March 1937, v. 63, no. 3,

pp. 129-439. Drainage Basin Prob-

lems and Programs, map and table,

Eng. News-Record, April 1, 1937, v.

118, pp. 476-47S.

AGRICULTURAL DEPARTMENT BULLETINS

Cotton: A method for the control of

cotton root rot in the irrigated South-

west, illus., C. J. King, Agrl. Dept.

Circular no. 425, Feb. 1937, 10 pages.

Fruits, handling: Harvesting and hand-

ling citrus fruits in the Gulf States,

illus., J. R. Winston, Farmers' Bulletin

No. 1763, Feb. 1937, 38 pages. Price

5 cents, Supt. of Documents, Washing-

ton, D. C.

Rat, the house: The house rat, illus.,

James Silver, Dept. of Agriculture Cir.

No. 423, Jan. 1937, 19 pp. Price 5

cents, Supt. of Doc, Washington, D. C.

Contract Hearings
(Continued from p. 97)

Units to serve other power purchasers

now arc being installed or designed.

Revenues this year are est'mated at

about $1,500,000. The contracts pro-

vide an income sufficient to repay the

cost of Boulder Dam and power plant in

50 years with interest at 4 percent and to

create a large surplus in which the States

of Arizona and Nevada will participate

and which will be available for use in the

States of the upper Colorado River basin

for reclamation improvements as directed

by the Congress.

9
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ARIZONA DESERT
Power Development

on Federal Reclamation Projects
'

SHOSHONE DAM—POWER PLANT

AS A part of the broad conservation

±\_ program which was undertaken by

the Federal Government at the beginning

of this century, the Bureau of Reclama-

tion was established by Congress in 1902.

The purpose was to reinvest revenues

from the sale of western public lands in

irrigation projects which would help in

the development of the arid and semiarid

States of the West.

The Bureau of Reclamation was as-

signed the task of conserving the waters,

the fundamental resource of the West,

and of putting them to beneficial use.

In the 35 years of the life of the Bureau,

68 dams and reservoirs have been con-

structed to regulate streams and conserve

water which is now being supplied for the

irrigation of 2,800,000 acres, once dry and
useless. Homes have been created in

previously uninhabitable deserts for about

840,000 people, and more than a billion

dollars worth of taxable property has

been created in 15 Western States.

The benefits of this work to the Western
States, and hence to the Nation, were

illustrated most dramatically in 1934 and
again in 1936, when droughts reduced

vast surrounding areas to a dust pan,

leaving only the irrigated oases to avert

complete disaster.

Lying between the 100th meridian and
the Pacific Ocean are about 600 million

acres of land. This foimerly was repre-

sented in the geographies as deserts. It

constitutes one-third of the area of con-

tinental United States. Much of this

expanse is covered with rich soil, but the

annual rainfall, except in a narrow strip

extending northward from San Francisco

Bay, ranges between 3 and 20 inches.

Twenty inches, the maximum, is insuffi-

cient to sustain an intensive agriculture.

Three inches will not sustain life.

It was apparent that under natural

conditions civilization could not have

advanced in this area beyond the simplest

pastoral stage. In prehistoric times the

Indians practiced irrigation whenever
pueblo existence developed out of their

primitive civilizations. The Spanish

missionaries in California and Arizona,

and the Mormons in Utah, the first white

settlers to penetrate this area, turned to

irrigation to support the settlements they

founded. All of those who came later

have followed their examples.

Water is available for only a small

fraction of the millions of acres of rich

but dry land. Even with the complete

development of all of the rivers and
streams of these Western States, there

will be sufficient water to irrigate only a

little more than a fifth of the area.

Hence, little more than a fifth of this

section can ever be farmed.

It did not talce the white pioneers long

to make all the easy and cheap diver-

sions from these western streams. By
1902, when the Bureau was established,

private interests had exhausted their

abilities to provide additional irrigation

works. Potential developments then re-

maining, with few exceptions, were too

costly to be financed by individuals or

by their cooperative effort through irri-

gation districts. However, the critical

need for the construction of additional

storage dams and for the regulation of

water supplies still existed. The demand
within the Western States for an expan-

sion of the irrigated areas was increasing.

Building these storage works, conserving

these water supplies, and providing new
homes for the expanding population was
the job undertaken by the Bureau of

Reclamation.

EXPANSION OF IRRIGATION CONSTRUCTION
THE NATION'S JOB

In adopting Federal Reclamation as a

national policy, Congress stipulated that

the cost of construction of these Federal

irrigation projects should be levied

against the lands benefited.

In its operation under this law, the

Bureau has spent about $262,000,000 in

the construction of projects. Of this

sum, a total of $46,900,000 has become
due for repayment by the contracting

water users. Collections under these

contracts approximate 99 percent.

In the course of constructing its very

earliest irrigation projects, the Bureau

built its first power plants. They were

small and were designed to provide power

during the construction period, thus to

' Paper prepared by George O. Sanford, General Supervisor of Operation and Maintenance, Bureau of Reclamation, and presented by B. E. Hayden, superintendent

of the Klamath project, at meeting in Corvallis, Oreg., of the Institute of Irrigation Agriculture, Apr. 1, 1937.
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reduce costs. Later, power develop-

ments were undertaken to provide energy

for pumps used in irrigation and drainage.

In more recent years the development of

power has in some instances been in-

separable from irrigation. This has re-

sulted from the fact that projects pro-

gressively have become more and more

complex. Power revenues were needed

to reduce the charges against the land and

to make the projects economically

feasible.

POWEK GENERATION

So far, 23 hydroelectric plants, with an

installed operating capacity of 134,337

kilovolt-amperes, have been constructed

at a cost of approximately $9,328,000 on

12 of the 39 operating projects of the

Bureau. The total hydroelectric power

production on Federal Reclamation proj-

ects for the fiscal year ending June 30,

1936, was 507,761,378 kilowatt-hours.

The gross power sales amounted to

approximately $3,31 5,000.

These figures do not include the

Boulder Canyon project, which began

operation in September 1936. Power

produced by plants on Federal Reclama-

tion projects up to the date when the

Boulder Dam plant went into operation

was relatively small. With the com-

pletion of Boulder Dam, which now is

producing about 80,000,000 kilowatt-

hours a month, and with the development

of the Central Valley project in California,

the Columbia Basin project (Grand

Coulee) in Washington, ami the Casper-

Alcova project in Wyoming, Federal

Reclamation hydroelectric operations

promise to become an important factor

in the field of power generation.

The first installation was made on the

Salt River project in Arizona. In the

construction of the Roosevelt Dam, the

engineers were confronted with the prob-

lem of obtaining cheap power. It was

solved by the construction of a low

diversion weir and power canal leading to

the dam site. Work was started in

1903, and a 1,300-horsepower plant was

operating in the spring of 1906. This

plant not only furnished power for the

construction of the dam, but also for the

operation of a cement mill which manu-

factured 338,452 barrels of cement with

a saving of approximately $600,000.

Similar situations arose in connection

with the construction of the Strawberry

Tunnel of the Strawberry Valley project

in Utah, in construction of the Arrowrock

Dam of the Boise project in Idaho, and

in other work. They were met in each

case by the installation of a small power

plant. These plants were figured in as a

part of the construction cost of the

project involved and are being repaid by

the water users.

A second type of power development
was undertaken to provide energy for

pumping for irrigation and drainage.

Plants of this type were designed as a

part of the waterworks. Examples are

the 10,000-kilovolt-ampere Black Can-
yon power plant on the Boise project,

completed in December 1925, used

primarily for pumping irrigating water on

the Owyhee project, and the Siphon

Drop plant on the Yuma project in

Arizona, which develops about 1,000

kilowatts under a 10-foot head and
furnishes power for pumping at a cost of

only 0.8 cent per kilowatt-hour, as

compared with 2.8 cents per kilowatt-

hour formerly paid for purchased power.

Whether power plants were installed

for construction or for pumping purposes,

opportunities arose for the sale of power

for commercial uses. There developed

concurrently problems with respect to

rates to be charged and the allocation of

costs and revenues

MULTIPLE-PURPOSE IJAM.S

Before going into these matters in de-

tail, a third and highly important type of

irrigation and power project should be

recognized. It is epitomized by Boulder

Dam, and is the type of project in which

power generation is deliberately included

as a major consideration, and in which

the sale of power is expected to repay or

to contribute largely to the repayment of

the cost of construction. While projects

in this class are dependent upon power
generation and sale for their existence,

since otherwise they could not be financed,

they are not "power projects." They are

something more. In each case, power re-

mains the by-product of the primary con-

servation objectives, water supply, flood

control, and river regulation.

Boulder Dam of the Boulder Canyon
project, Kennett Dam of the Central

Valley project in California, Grand Coulee

Dam of the Columbia Basin project in

Washington, and Seminoe Dam of the

Casper-Alcova project in Wyoming, four

members of this third group, can best be

described as multiple-purpose dams. Each
is the keystone of a comprehensive pro-

gram for use of a major water resource.

"Combination of irrigation and power

obviously brings about a double use of

water and thus increases the value and

overall efficiency of that water", John

W. Haw and F. E. Schmitt, serving as an

independent commission to investigate

the efficacy of the Federal Reclamation

policy, reported to Secretary of the Inte-

rior Harold L. Ickes. "Full development

of power possibilities is therefore desirable

in the public interest."

Despite general acceptance of this prin-

ciple in recent years, there has been no

precise and general answer to the ques-

tion: "Who is entitled to, the profits of

BOULDER DAM AT NIGHT
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these power plants once their cost has

I icon repaid?"

Congress has spoken several times in

this regard. In 1924 it passed a bill

which provided that when a project is

turned over to the water users for opera-

tion and maintenance, the net revenues

should be credited annually; first, on ac-

count of project construction charge;

Lid, on account of project operation

and maintenance charge; and, third, as

directed by the water users.

Later special legislation, directed that

the net power revenues on certain projects

be applied; first, to repayment of the cost

of the power system; second, to the re-

payment of part or all of the cost of

special irrigation features; and third, to

the reclamation fund.

In the Boulder Canyon Project Act of

1928, Congress required sale of power to

repay the cost of Boulder Dam and power

plant with interest at 4 percent in 50

years. No interest is involved on proj-

ects constructed under the reclamation

law.

The project water users have a direct

and double interest in the power rates.

In many instances they are the consumer

of the energy, and therefore have to pay

the charges. They are also benefited by

the net revenues earned, because these

reduce the construction costs which must

be assessed against the land.

It is not entirely a case of taking money
out of one pocket and putting it into an-

other since a considerable portion of the

power is sold to project cities and towns.

On the Minidoka project, the largest part

of commercial power is sold to the cities

of Burley and Rupert, which pay around

$12,000 a year.

It is necessary to maintain wholesale

rates on a fair and equitable basis. High

rates bring protests from the cities. Low
rates bring objections from water users.

Revenues received from the sale of sur-

plus power is a most effective method
of collecting payment for the indirect

benefits which cities and towns derive

from irrigation development. This ques-

tion of payment for indirect benefits has

received considerable attention. Where
the city lias come into existence after

irrigation districts have been created

and repayment contracts executed, often

there is no way but through the sale of

power to assess any of the construction

cost against the city property.

PROJECT POWER DEVELOPMENT

Brief histories of power developments
on various projects, with summaries of

their performances, rates, revenues, and
obligations will make clear the general

condition of the power affairs of the

bureau.

Salt River.~ On the Salt River project

in Arizona, a plant of 10,000 kilovolt-

amperes was installed at Roosevelt Dam
with reclamation funds. The capacity

of this plant has been nearly doubled,

and seven other plants have been con-

structed by the Salt River Valley Water

Users' Association, which now has a total

generating capacity of 83,210 kilovolt-

ainperes. These plants, operated by the

Association, furnish power for irrigation

pumping and commerical sale to cities,

farms, and mines. The Salt River proj-

ect has reached a high state of electrical

development with 1,305 miles of trans-

mission lines. Every farm on the project

is offered service. For the fiscal year

ending June 30, 1936, gross power sales

amounted to $2,588,677.

Minidoka.—The Minidoka project,

where a 10,000 kilovolt-amperes plant

was built in 1909 to provide power for

pumping on the Burley division, has also

reached a high state of development. Sur-

plus power during the winter months is

sold at very low rates, making it possible

for a large percentage of the homes in the

cities and on the farms to be heated by
electricity. Rates charged range from a

maximum of $2 per kilowatt-month for

not. less than 3 kilowatts to $1.25 per

kilowatt-month for 20 kilowatts or more,

which gives a minimum rate of 1.73 mills

per kilowatt-hour. The number of farms

using electricity has increased steadily

from 750 in 1919 to 1,300 in 1936, with an

average consumption of 1,500 kilowatt-

hours per year. A representative of the

Rural Electrification Administration re-

cently made a study on the Minidoka
project. He said the rates for farm power
were probably lower there than anywhere
else in the country.

Newlands.—The Lahontan plant on the

Newlands project in Nevada has a

capacity of 1,875 kilovolt-amperes using

waters from the Truckee canal and from
the Lahontan reservoir to develop power.

Because there is not sufficient water

available in the winter months to operate

the plant without loss of water needed
for irrigation, this plant is now limited

td seasonal power production. When the

plant was put in operation in 1912, power
was sold to (lie Sierra Pacific Power Co.,

but this contract terminated in 1935.

The irrigation district now lias taken over

the operation of the plant and is now
furnishing power to the city of Fallon

and to adjoining rural communities. Con-
sideration is being given to the construc-

tion of reservoirs below Lahontan Dam to

store for irrigation water used for genera-

tion of power during the winter months
and to the construction of a stand-by
Diesel plant.

Strawberry Valley.—-The operation of

the Strawberry Valley plant, constructed

in 1909 in Spanish Fork Canyon, with a

capacity of 1,000 kilovolt-amperes, was
turned over to the water users in 1927.

This plant now furnishes power to sev-

eral corporations and project cities, the

principal customers being Payson City

and Spanish Fork. Gross power sales

amounted to approximately $48,000 last

year.

North Platte.—Two plants, the Guern-

sey and Lingle plants, combined furnish

1 lower to the entire North Platte project

in Nebraska and Wyoming with lines

extending east to Gering, Nebr. Power
for construction of the Seminoe and

Alcova dams of the Casper-Alcova proj-

ect, now under construction, also is

supplied from these plants. The Lingle

plant was built in 1919 to furnish power

for electric draglines used in construction

of the Fort Laramie Canal. It has a

capacity of 1,750 kilovolt-amperes. The
Guernsey plant was completed in 1927

with a capacity of 6,000 kilovolt-amperes.

The net revenues are credited to the

annual construction charges, and in

recent years have amounted to almost

60 percent of the total payments due.

The gross power sales from these plants

during the past fiscal year exceeded

$217,000.

Shoshone.—Revenues from the 7,000

kilovolt-amperes Shoshone power plant

constructed in 1920 in Wyoming were not

sufficient to cover the cost of operation

and maintenance until the oil field near

Cody was developed. In 1926 the proj-

ect water users were given an opportunity

to participate in the net revenues. By
the time they were ready to assume the

responsibility of repaying the cost of the

power plant, the laws, under which that

might have been done on the crop repay-

ment plan, had been repealed. The best

terms then available required payment
within the remaining 22 of the period of

40 years from the date of the first public

notice. Such terms were unacceptable to

the district officials.

The act of March 4, 1929, provides that

the net revenues from the operation of

the Shoshone plant shall be applied, first,

to the repayment of the construction cost

of the power system; second, to the

repayment of the construction cost of

Shoshone Dam; and, third, to the

reclamation fund. Under the provisions

of this act, the water users on the Sho-

shone project, without expense to them-

selves, enjoy the benefits of a storage

reservoir, which, with dam and power

development, cost $2,736,679. Notwith-

standing such free service, persistent

efforts have been made to have the terms

of the act of 1929 changed, first, through

court action, which has been denied, and,

second, by the repeal of the act and the

execution of a contract that would permit
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the project water users to share in the

net revenues.

Power from Shoshone dam is now being

used on the construction of the Heart

Mountain division, and is being distrib-

uted to all of the principal towns in the

Big Horn Basin by the Mountain States

Power Co. which purchases all surplus

power. The average rate paid for power
in 1936 under this contract was 8.7 mills

per kilowatt-hour with a maximum
demand of 1,400 kilowatts. In addition

to this contract, which covers about 95

percent of the output of the plant, there

are several small contracts providing for

the sale of electrical energy to rural

organizations on the Garland and Will-

wood divisions of the project at rates

ranging from 5 cents down to 1 cent per

kilowatt-hour, with an average rate of

2.5 cents per kilowatt-hour.

Boise.—In order to increase the output

of firm power from the Black Canyon
plant on the Boise project, Congress

authorized the construction of Deadwood
dam and reservoir, and in the act of

March 4, 1929, specified that the net

revenues derived from the operation of

the Black Canyon power plant shall be

applied to the repayment of the con-

struction cost, first, of the Deadwood
reservoir, second, of the Black Canyon
power plant and power system, and,

third, of one-half the cost of the Black

Canyon Dam. Thereafter, all net reve-

nues shall be covered into the Reclama-
tion Fund unless and until otherwise

directed by Congress.

The payments to the Government to

apply on the Black Canyon power plant

under existing contracts are as follows:

(1) Forty thousand dollars a year paid

by the irrigation districts of the Owyhee
project for the use of practically all of the

irrigation season power available from the

Black Canyon plant, except a small

amount furnished to the Emmett district

for supplemental pumping.

(2) Fifty thousand dollars a .year paid

out of receipts from power sold to the

Minidoka project, the winter power of the

Black Canyon power plant being ex-

changed with the Idaho Power Co. for

power delivered by the company on the

Minidoka project during the nonirrigation

season, so that the Minidoka plant may
be practically closed down and the winter

flow of Snake River stored for irrigation.

(3) The Emmett irrigation district

makes a very small payment each year for

power for operating a supplemental pump.
(4) The Idaho Power Company pays

$600 a month during the nonirrigation

season for operation and maintenance

expense of the power plant. The power
company also furnishes free transmission

service in delivering summer power from

the Black Canyon plant to the Owyhee
138709—37 3
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project and delivering winter power from

the Black Canyon plant to the Minidoka

plant. It also assumes, in exchange for

the 5,000 to 6,000 kilowatts available

from the Black Canyon plant, during the

winter, the obligation of furnishing, free

of charge, during the irrigation season,

4,000 kilowatts of firm power generated

at the company's plants, and furnishing,

during the nonirrigation season, all the

power needed on the Minidoka project

up to 10,000 kilowatts. As a part con-

sideration for the payments and the power

deliveries above referred to, the power

company receives any surplus power that

may be available from the Black Canyon

plant.

Riverlon.—Revenues from the 2,000

kilovolt-amperes Pilot Butte power plant

on the Riverton project in Wyoming have

thus far been barely sufficient to cover

the cost of operation and maintenance,

notwithstanding that the rates on

surplus power are the highest in the

Bureau. They start at 5 cents per kilo-

watt-hour and average approximately

$0,024 per kilowatt-hour. A minimum
payment of $1,500 a month is paid under

the contract with the Mountain States

Power Company.
Yuma.—The Siphon Drop power plant

on the Yuma project reduced by more

than 50 percent the cost of power for

drainage pumps on the Valley division

and irrigation pumps on the Yuma Mesa.

Rates have ranged from 1.4 cents per

kilowatt-hour in 1926 to approximately

5 mills for 1937. All pumping for irriga-

tion is confined to the daylight hours, and

a large amount of surplus power has been

sold to the Southern Sierras Co. For the

first 10 years the rates paid by the com-

pany for surplus energy were 1 cent per

kilowatt-hour from 8 a. m. to 8 p. m.

and three-fourths of a cent for the

remainder of the day. Since 1936, the

rates received for surplus energy have

been 6 mills during the 12 hours from

8 a. m. to 8 p. m. and 4 mills for the other

half of the day. This plant has been

highly profitable due largely to the

favorable contract with the Southern

Sierras Power Co. which affords a market

for all surplus energy available. The net

revenues have been considerably in excess

of the installments necessary to repay the

cost of this power plant.

Yakima.—The construction of the

Prosser power plant on the Yakima
project was authorized by the act of

May 14, 1930, which provided that all

net revenues received from the sale of

power not required for pumping on the

Kennewick Irrigation District, shall be

applied, first, to the payment of the

construction cost incurred by the United

States in connection with the Kennewick

highline unit, including power plant and

appurtenances, until said construction

cost is fully paid, and thereafter to the
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retirement of the obligations incurred by

the said district in the purchase of the

Prosser dam and right-of-way. Power is

sold to several districts at a rate of 2.75

mills per kilowatt-hour. Surplus power

is sold to the Pacific Light and Power

Co. at \)i mills per kilowatt-hour dur-

ing the winter months and 2 mills per

kilowatt-hour during the summer months,

yielding slightly over $12,000 per year.

The rate on power from the Prosser plant

for pumping is lower than that on any

other Federal Reclamation project.

Grand Valley—-In 1931 the Public

Service Co. of Colorado advanced $215,-

000 for construction of a power plant com-

pleted in 1933 on the Grand Valley proj-

ect. The company will operate ami

maintain the plant for 25 years, and will

pay $15,000 per year for falling water

besides a rate of \)'i mills per kilowatt-

hour for all energy developed in excess of

15,000,000 kilowatt-hours per year. At

the end of 25 years, the plant is to be

released to the Water Users' Association.

Revenues apply on operation and main-

tenance cost of the project.

Boulder Canyon.—These power plants

have been important factors in the suc-

cess of the projects, despite the fact that

combined they are small in comparison

with the 1,317,500 hilovolt amperes

Boulder Dam plant. I will not attempt

here to give a detailed description of the

Boulder Canyon development, but a

brief discussion of its financial status may
lie of special interest.

Firm energy is sold to the purchasers

as falling water at 1.63 mills per kil-

watt-hour, measured in terms of energy

at transmission voltage. Dump energy

on which the Metropolitan Water Dis-

trict has first option to utilize for pump-
ing purposes, is sold at half a mill per

kilowatt-hour. By selling the power as

falling water, the purchasers are required

t" operate and maintain and amortize

the cost of the power generating equip-

ment.

The income from Boulder Dam power
during the first year of full operation

will be $7,057,900 for 4,330,000,000 kilo-

watt-hours of primary energy, and
$775,000 for 1,500,000,000 kilowatt-hours

of secondary energy.

In the next half century, $361,000,000

will lie received from sale of power at the

present rates at Boulder Dam, creating a

surplus of $166,500,000 after repaying

with interest the cost of the dam and
power plant. Arizona and Nevada each

will receive $31,200,000 of this surplus as

payment in lieu of the right to tax the

property. The remaining $104,000,000

will be used by the Government as fol-

lows: $37,500,000 will go to repay with

1 percent interest an allotment of

$25,000,000 of the cost of the project

which is allocated to flood control; and

$66,500,000 will lie used as Congress

directs in further development within the

Colorado River Basin.

What Boulder Dam is to the Southwest,

Kennett Dam will be to the Central Val-

ley of California, Grand Coulee Dam will

be to the Northwest, and Seminoe Dam
to its vicinity in Wyoming. Kennett

Dam will supply between 330,000 and

400,000 horsepower to the northern Cali-

fornia power market, while regulating the

Sacramento River and performing a most

important function in a geographical re-

distribution of the waters of central Cali-

fornia. Seminoe Dam will store the

water of the North Platte River for use

on the Casper-Alcova project, meanwhile

generating 42,000 horsepower for its

electrification.

The ultimate development at Grand
Coulee will include a power house rated at

2,500,000 horsepower, and will serve as

the keystone of the plan for complete de-

velopment of the Columbia River and of

the Columbia Basin irrigation project.

It will create homes for almost half a mil-

lion people where none now exist.

The primary work of the Bureau of

Reclamation is and always will be the de-

velopment of irrigation water supplies and
the creation of new homes and communi-
ties in the arid West. But our projects

are growing increasingly complex. The
storage dam of the future, like Boulder

Dam, will control entire rivers, and it

must be made to serve all conservation

purposes, prominent among which will be

flood control, river regulation for irriga-

tion and domestic uses, improvement of

navigation and power generation.

In planning new projects, we must, deal

not only with present needs, but also with

the economic problems of the future.

Present developments must not conflict

with future needs. Undertakings of the

Bureau of Reclamation, therefore, must
be based not only on adequate engineer-

ing plans and designs, but in addition on

searching economic reports and investi-

gations.

Where it is possible to develop power in

connection with irrigation improvements,

power must be considered. With water

as scarce as it is in the West, it is im-

portant that what water we have does

double duty.

Power Generation at Boulder Dam
The initial installation of generating

equipment at the Boulder Dam power
plant has been completed.

Four generators, each of 82,500 kilovolt

ampere capacity, larger than any others

in the world, have been installed, tested

and placed in operation on the line serving

the City of Los Angeles. All of these

units are in the Nevada wing in the huge

horseshoe-shaped power-house, which lies

in the bottom of Black Canyon at the toe

of Boulder Dam.
Installation will begin immediately on

the generators and turbines for units N-5
and N-6, whicri will produce power for the

Metropolitan Water District of Southern

California. These generators will also be

of 82,500 kilovolt-ampere capacity. Plans

and specifications are being prepared for

two or more of these big units to be in-

stalled in positions A-6 and A-7 in the

Arizona wing for the generation of power
for the Southern California Edison Co.

These units are expected to be ready for

operation by the summer of 1939.

A 40,000 kilovolt-ampere unit has been

installed in position no. 8 in the Arizona

wing of the power plant.

When the Boulder Dam power plant is

fully equipped, it will contain 15 large

units and 2 smaller units witli a total

capacity of 1,835,000 horsepower or

4,330,000,000 kilowatt-hours annually.

The four large generators already in-

stalled cost at the factory a total of

$2,620,001, while the four 115,000 horse-

power turbines, which are parts of the

units, cost $1,091,309. Each unit, with

the cost of installation, and the necessary

controls, switching equipment, etc., cost

approximately $2,240,000, or a total for

the initial installation of $8,960,000. Two
"l the generators were manufactured and
installed by the General Electric Co. and

two by Westinghouse Electric & Manu-
facturing Co. The turbines were manu-
factured by the Allis-Chalmers Manufac-
turing Co. and were installed by the

Bureau of Reclamation.

Installation of generating equipment-

was begun October 11, 1935. Generator

N-2 was the first to be completed, and
on September 28, 1936, it was run for

the first time. On October 9, 1936, at

7:36 p. m., the circuits from the Boulder

power plant to Los Angeles were closed

and the first power transmitted. Regular

service was inaugurated October 22, 1936.

The second generator completed, N-4,

was first run on October 24, and placed in

regular operation December 1, 1936.

The third unit, N-l, began operations

December 16, and went into regular

service December 28. The last unit to

be completed was N-3, which made its

first test run on February 12.

Power production has grown from

6,125,444 kilowatt-hours in October, when
only unit N-2 was in operation, and it for

only a few days, to 80,798,000 kilowatt-
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hoars in January, when units N—1, N-2,

and N-4 were operating.

The peak load during the period of

generation so far has been 162,000 kilo-

watts. This peak is the combined

capacity of the three generators at the

present head in Lake Mead, which is

only partly filled. Each generator is at

present capable of producing only about

."54,000 kilowatts, but when the lake is

filled to the normal operating level, the

additional pressure developed will make
each generator capable of producing

82,500 kilowatts.

The power is transmitted to Los

Angeles over two 60-cycle 3-phase circuits,

each 266 miles long. These transmission

lines were built by the city of Los Angeles.

They will carry a voltage on the sending

end of 287,000 volts, the highest voltage

for which any transmission line has been

constructed in this country.

Assuming that sufficient water will be

available for production of firm power on

and after June 1, it is estimated that the

returns from the sale of power during

1937 will exceed $1,500,000.

Growth of Lake Mead

Lake Mead, the world's largest man-
made body of water, which was created

in the deserts of Arizona and Nevada, by

construction of Boulder Dam, again is

growing.

Each day it is getting bigger and better

and it is about to attain its first 100 miles

in length as it traps water running off the

mountains in the spring.

Ten million acre-feet of water, enough

to cover the States of Massachusetts,

Connecticut, and Rhode Island to a depth

of a foot with more than enough left over

to put 12 inches on Delaware now is im-

pounded in this scenic reservoir.

John C. Page, Commissioner of Recla-

mation in announcing the growth of Lake
Mead, stated that indications are enough

water will be caught and stored by Boul-

der Dam this spring to put the operations

of the Boulder Dam power plant on a

firm or continuous power basis in June.

At the end of March 1936, Lake Mead
held but 3,500,000 acre-feet of water. An
additional 6,500,000 acre-feet has been

caught and stored in Lake Mead in 12

months. This amount represents water

surplus to the needs of the irrigators

downstream from Boulder Dam, water

which would have been wasted to flow

unused into the Gulf of California had

not Boulder Dam been constructed.

The approach of spring in the vast

watershed of the Colorado River has in-

creased the flow of the stream to the point

INITIAL INSTALLATION AT BOULDER DAM

where now each day several thousand

acre-feet in excess of that which is by-

passed through the Boulder Dam power
plant to irrigators in Arizona and southern

California is being added to the storage in

Lake Mead.

Lake Mead now is 98 miles long and

covers 67,500 acres. Its placid waters

have opened to easy approach by tourists

magnificent canyons which until 2 years

ago could be entered only at peril to life

and limb.

The flow of the Colorado River will in-

crease gradually until the spring flood

arrives late in May. The normal annual

flow of the stream is in excess of 17,000,-

000 acre-feet. Most of this water comes

rolling down the river in the spring flood.

The run-off from July to March could be

handled by a creek and is far too small

and unreliable adequately to serve the

irrigation farmers along the course of the

river. Below Boulder Dam the river has

been regulated so that ample water flows

the year around.

Early indications this year are that the

run-off of the river will be somewhat less

than normal proportions. There is every

indication, however, that the flow will be

large enough to fill Lake Mead to the

point where the power plant at Boulder

Dam can be placed on a firm power basis.

When this is done, the revenue from the

sale of power at the plant will be greatly

increased. The power now is being sold

at the dump or secondary power rate of

one-half mill per kilowatt-hour, measured
in falling water. The firm power rate is

1.63 mills.

Tilt] storage in Lake Mead above

Boulder Dam reached 10,000,000

acre-feet on April 3, which is approxi-

mately one-third the capacity of the

reservoir. The lake is now 98 miles in

length, with a surface area of 67,500

acres.

Boulder Dam, a Work oj Art

Boulder Dam is something more than

a vast utilitarian device, a super-gadget.

Enchanted by its clean functional lines

and at the same time awed by its colossal

size, you might be tempted to call it a

work of art; as if something that began

with utility and civil engineering ended

somewhat in the neighborhood of Beetho-

ven's Ninth Symphony. There is no

doubt whatever that it is a thing of

beauty, and that the impression it makes

on any sensitive observer is not unlike

that made by a massive work of art.

But if you feel that language is being

abused here, and hold that nothing so

impersonal as a dam can be a genuine

work of art, then you have to find some

new way of accurately describing this

new creation.

—

From Article "Arizona

Desert" by J. B. Priestley, in Harper's

Magazine, March 1937.
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Towers Used on Topographic Survey of the Marshall Ford Reservoir

Site, Colorado River Project, Texas

THE general plan for the "High"

dam at the Marshall Ford site calls

for an elevation of 748 as the top of the

completed structure, making a total

height above stream bed of about 265

feet. The reservoir of the "High" dam to

this elevation contains approximately

50,000 acres. Of this acreage only about

40 percent is in open country. The
remaining 60 percent, besides being quite

rough and hilly, is covered with dense

growths of cedar and post oak.

Plane-table topography to a scale of

500 feet to the inch with 10-foot contour

rounding trees. Consequently, a tower

that would also raise the topographer

above the trees was built and put in use

for these areas.

The tower finally adopted is portable,

22 feet 6 inches in height with a base 2

feet 6 inches wide, and a 5-foot square

working platform. The base is built in

two sections, 1 1 feet inches and 1 1 feet

6 inches. The platform is in one piece,

hinged in the middle for convenience in

handling, and has a 1.5- by 1.5-foot open-

ing in the center to provide access from

below. The topographer climbs up the

TAKING TOPOGRAPHY IN THE MARSHALL FORD RESERVOIR SITE.

UNDERGROWTH OF CEDAR
NOTE THICK

intervals was desired. Horizontal and
vertical controls for the topographic

sheets were tied to the United States

Coast and Geodetic Survey triangulation.

The plane-table work progressed rapidly

in open country and to a certain extent in

the lightly timbered sections, especially on
steep hillsides bordering cleared valleys.

However, in the more heavily timbered
localities, it was not feasible to work from
the ground even though a 15-foot stadia

board was used and the rodman would
"boot the rod" from the tops of the sur-

center of the tower and through the open-

ing, closing a trap door after he is on the

platform. Guard railing is in four sec-

tions constructed with 2- by 2-inch posts

and 1- by 3-inch railing. Two coats of

orange house paint are applied before the

tower is sent to the field.

One 16-foot tower was built as an ex-

periment, but as this, in general, proved

to be too low, the higher tower was
chosen. Five such structures at a con-

tract cost of $51.50 each were built and
are now in use on the project.

TOWERS EASILY MOVED

The towers are very easily moved
where roads or trails provide access to

the country. In such areas they can be
dismantled, loaded on a truck or pick-up,

and hauled to the new site in a relatively

short time. There, the two sections of

the base are bolted together and raised to

position over the set-up. Light guy ropes

previously attached to the four corners^

near the top hold the structure rigidly in

place. Next, the platform is hoisted up
and set by means of J bolts bolted

through the flooring to the base. The
railing is assembled and attached to the

platform by means of hinge hasps in each

corner. To facilitate erection of the

base, provided the pick-up can be driven

to the site, a rope is attached near the

top, and tied to the pick-up. The top is

then lifted as high off the ground as pos-

sible and with this as a start the car pulls

the tower to its vertical position. In

general, three men are required to move
the tower, although two men could prob-

ably handle the job. Actual erection

time at the new set-up is about 30

minutes.

In some places it has been necessary to

cut roads to a new location. In other

areas, due to the thick undergrowth, it

has even been necessary to carry the

tower in by hand. The latter method is

not as slow as would appear since the two

tower sections weigh only 120 pounds

each, and the platform and railing com-

bined weigh about 110 pounds.

Needless to say, the topographical work

has been greatly expedited by use of the

towers. The topographer has a much
greater range of vision; he is able to direct

the rodmen to openings in the timber; he

is able to pick out future set-ups; and, in

general, obtains a much clearer picture of

the terrain. A further advantage is that

very little clearing is necessary other than

that required for control traverse lines.

It is estimated that the towers will be in

use on 30 percent of the total acreage,

and that through their use, 25 percent of

the time required for the entire survey

will be saved.

Nine plane-table parties on this work

showed an average for November of 900

acres to each party.

THE STATE of Oregon has appro-

priated $3,000 for experimental and

demonstration work, including especially

strawberry clover, in Malheur County.

The Sioux City Seed Co. is establishing a

15-acre experimental farm near Ontario.
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Progress of Investigations of Projects

Blue River transmountain, Colorado.—
Horizontal and vertical control were
established for a reservoir site located on

the South Platte River between Platte

Canyon and the Forks. This reservoir

would be used to store Blue River water

in winter, to cut down the size of Con-
tinental Divide tunnel, to permit the

production of a maximum amount of

power, and would be a substitute for the

Denver Reservoir with a dam at the

Forks.

Colorado-Big Thompson, transmountain

diversion, Colorado.—The report on the

economic survey of the project was
nearly completed. Hydrographs show-

ing the daily discharges of the Colorado

River at Glenwood Springs and Palisade

and the effects thereon of Granby Reser-

voir and Green Mountain Reservoir

operations have been completed.

Eastern slope, Colorado, (a) Cherry

Creek Surveys.—Topographic surveys

were completed on the area in the

vicinity of the old washed-out Castle-

wood Dam and along the stream bed for

approximately 1 mile below, thereby

finishing the topography in connection

with the reservoirs and dam sites.

Topographic surveys were begun on the

Cherry Creek Valley below the Arapahoe
diversion.

(b) Trinidad irrigation anil flood con-

trol.—All topographic surveys were com-
pleted of the reservoir site on the Purga-

toire River and its side canyons.

(c) Hugo irrigation and flood control —
All topographic surveys have been com-
pleted of the reservoir sites and their

connecting canal.

(d) North Republican River.—Topo-
graphic surveys were in progress on

reservoir sites about 3 and 7 miles south-

west of Wray respectively.

(e) South Republican River.—Field sur-

veys have been completed for a diversion

canal from Landsman Creek (formerly

reported as Launchman Creek) to the

proposed Ragan Reservoir site about 5

miles northwest of Burlington.

(J) Badito irrigation and flood control.—
Topographic surveys were initiated and

completed during the month, for a reser-

voir and dam site on the Huerfano River

immediately above Badito.

{g) Huerfano Canyon irrigation and

flood control.—Topographic surveys were

begun on a reservoir site located on the

Huerfano River in the vicinity of

Mustang, Colo.

(h) Cucharas silt survey.—A silt survey

was begun of the Cucharas Reservoir

located on the Cucharas River about 15

miles northeast of Walsenburg.

(i) Water supply.—Rainfall run-off

studies were initiated during the month
for the area covered by the Eastern slope

surveys and more particularly that por-

tion in the vicinity of the Hugo irrigation

and flood-control project.

Western slope, Colorado— (a) Mancos
Valley project.—Water-supply studies on
this project were completed during the

month. The storable flows at the Jackson
Gulch and Weber Reservoir sites were
computed for projects of 10,000 and 13,000

acres.

(b) Paonia project.—Lateral lines were

plotted and land classifications itemized

on some of the ditches. Rating curves

were plotted.

(c) Silt project.—The 6380 contour was
run out north of Harvey Gay Reservoir,

and arable areas above and below this

elevation determined.

(</) West Divide Creek project.—The
Owen Creek Canal location and a layout

of the proposed Plateau Creek Canal

heading were plotted.

(e) Yampa reservoirs.—The report for

this project has been completed.

Rio Grande Basin, Colorado-New Mex-

ico— (a) Conejos dam site.—Surveys of the

reservoir, dam site, and feeder canal on

the Mogote Reservoir were completed dur-

ing the month. Diamond drilling was re-

sumed on the Conejos dam site no. 1 and
completed during the month.

(6) Lower San Juan Valley.—All pre-

vious reports and investigations of irriga-

tion possibilities on the lower San Juan

were reviewed.

(c) San Juan-Chama diversion.—The
operation studies of terminal storage were

worked out on the basis of final water-

supply figures.

(d) San Juan- Rio Grande diversion.—
All basic data regarding this feature were

assembled.

(e) State-line dam site.—Two survey

crews were sent into the field to resume

work on the reservoir area. A reconnais-

sance of the canyon area between the

State line and the mouth of the Rio

Colorado was made.

Boise (Boise- Weiser-Payette); Idaho—
Mountain liome land classification.—Three

plane-table parlies were surveying and

classifying land. During the month

47, 000 acres were mapped, bringing the

total to 85,000 acres.

Canal location along Payette River.—

-

Strip topography was taken from Banks

toward Horseshoe Bend, completing the

topography to the site of the eastern

tunnel inlet of the Horseshoe Bend—Dry

Creek tunnel—and topography was begun
on another site for a tunnel inlet.

Canal location from Boise diversion dam
to Dry Creek.—One plane-table party was
at work completing strip topography along

the canal line and extending the control

line along the South side of Dry Creek.

Gallatin Valley, Mont.—No field work
was done during the month, except stream
measurements on the Gallatin River.

Saco Divide, Mont.—Studies and esti-

mates were completed for the pumping
plant. These estimates include costs of

pumping by both natural gas and elec-

tricity.

Conchas project, Neiv Mexico.—During
the month 19 miles of main canal, 3 miles

of alternate traverse, and 22 miles of cross-

sections and profile were completed. Twen-
ty-five miles of flag line and fifteen miles

of check levels were run, preparatory to

canal location. Following the alinement,

test pits were dug at about 1,000-foot in-

tervals. Final location was determined

for tunnel no. 2. Detail topography was
taken and a spillway site selected just

below tunnel no. 2. A land-classification

party has been following up the final

location. Diamond drilling was begun on

tunnel no. 1 and completed at a depth of

94 feet, showing all shale.

Deschutes, Oreg.—Preparation of the

report on the Waldo Lake diversion was
continued. Work was begun on the re-

view and revision of the reports on the

Plainview and South Unit projects.

Preliminary designs and estimates were

begun for an earth-fill type dam to be

located about 37 miles northwest of Bend,

Oreg., at the Suttle Lake dam site.

Black Hills, S. Dak.—A small amount
of work is in progress, as weather permits.

(a) Angostura project.—Additional sur-

veys are in progress.

(b) Rapid City project.—Arrangements

were made to obtain water-consumption

records for the 1937 irrigation season for

the Rapid Valley canals. Estimates of

costs were made for several different sizes

i if hydro-electric power developments at

the Pactola dam site.

Utah investigations.— (n) Salt Lake

Metropolitan Water District aqueduct.

Report on the investigations was for-

warded to the Denver office.

(b) Dixie project investigations.—Prep-

aration of report on the water-supply

investigations of the Virgin River was

completed.

Colorado River Basin.—Areas adjacent

to Green River, Utah, were classified dur-

ing the month and classification begun of

the lands in the East Paradox Valley.
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Farming Widens Its Scope

PROFITABLE agriculture is predi-

cated on a number of factors. Mod-
ern agriculture demands the most effi-

cient coordination of its various prac-

tices, in terms of individual farming units,

and also the broadest possible adaptation

(if its output to fit the needs of a highly

industrialized society.

The difference between loss and profit

in agriculture, as in all other types of pro-

duction, is often measured by the degree

of efficiency with which various opera-

tions are conducted and the manner in

which the products of the farm lend them-

selves to consumer demand, various

trade practices, and other factors. The
farmer of today is not merely a tiller of the

soil. He has to be an expert in feeding.

He has to know how to meet nutrition

problems. He has to be an engineer with

experience in mechanics as applied to

agriculture. In California the farmer

must have knowledge of irrigation prac-

tices. He must know something of the

manner in which his raw materials arc

processed into finished products and con-

sumption goods. He must know all these

things and much more. That is the

reason why the California Agricultural

Experiment Station long ago broadened

its scope of research, placing emphasis

upon problems of management and uti-

lization, as well as upon plant and animal

breeding, conservation of natural resources,

and protection against pests and diseases.

EFFICIENCY IN IRRIGATION

Much of the agricultural output of

California is produced under irrigation.

There arc. of course, exceptions here and
there, but, broadly speaking, agriculture

in California is synonymous with irriga-

tion. Water is quite as important as soil

in this State, and its conservation is just

as important as the conservation of the

soil resources of the State. For maxi-

mum results, the best iirigation practices

must be coordinated with most desirable

cultural practices and use of fertilizers,

as well as with the adaptation of crops

most, suitable to certain types of soils.

Growth of deciduous fruit trees and
vines is affected only when moisture in

that portion of the soil which contains the

greater part of the roots has been re-

duced to a content known as the perma-

nent wilting percentage. 1 This conclusion

is a lesult of many years of experiments

with peach and prune trees at the branch

of the college of agriculture at Davis and

in the typical fruit-growing sections of the

State. At first, experiments conducted

in other States seemed to indicate that

pear trees were an exception to this gen-

erl rule. Three years of investigations

with pear trees in California, however,

have given results which are in agreement

with this principle of irrigation.

The fact that growth and yields of

deciduous fruit trees and vines will not

be affected adversely until the moisture

supply is reduced to the permanent wilt-

ing percentage is an extremely important

and practical finding. The saving that

residts from the withholding of water

until it is actually needed by the plants

often reduces materially the cost of oper-

ation and production. In many sections

of the State, irrigation water is applied

very early during the growing season

when the soil is well supplied with readily

available moisture. Adding water to

the soil at this time will neither force

the growth of the plant nor of the fruit.

Studies of irrigation of deciduous fruit

trees disclose no evidence that they

acquired more drought resistance when
subjected to repeated wilting, or where

the soil remained dry for long periods

during the growing season. When the

soil-moisture supply was replenished, the

trees behaved precisely the same as those

which had not been permitted to wilt.

IRRIGATION OF GRAPES

Wine made from grapes of Muscat and
< "arignane varieties showed no marked
differences in quality which might be

Veihmeyer, F. J., and A. H. Hendrickson. 1932.

Essentials of irrigation and cultivation of orchards.

California Agr. Ext. Cir. 60: 1-24. Revised ed.

attributed to irrigation treatments of

vines. These tests with wine grapes

have been carried on for only 1 year,

but they are in line with the findings of

irrigation experiments with table grapes. 2

A deficiency of readily available water,

that is, a soil-moisture supply reduced to

the permanent wilting percentage in the

top 4 or 5 feet of soil, is evidenced by the

dropping of a considerable portion of the

foliage from the vines. When this occurs

during warm weather, many of the berries

become sunburned, and the grape crop is

reduced materially. The undamaged
berries on the dry vines, although

smaller, contain approximately the same
percentage of sugar at harvest time as

those grown on plots supplied with

readily available water. New cane

growth is greatly reduced whenever the

vines are allowed to remain wilted for

several weeks during the growing season.

In observations conducted at the uni-

versity farm at Davis, grapes showed
evidence of lack of water when the top

4 or 5 feet of soil were dry, although

there was wet soil at lower depths.

These observations are surprising in

view of the persistence of grapevines on

hillsides or in other dry locations, a fact

which has led to the belief that grapes

might be classed with drought-enduring

or drought-resistant plants. One of the

characteristics of such plants is the

ability to develop deep root systems.

SUGAR-BEET IRRIGATION

It has been held that sugar beets are

extremely sensitive to fluctuations in soil

moisture. Irrigation studies conducted

for several years at the university farm

at Davis show that sugar beets act sub-

stantially the same as deciduous fruits,

vines, and other crops. When grown on

the same kind of soil, sugar beets wilt at

the same soil moisture content as do trees

and vines. Beets do not wilt severely in

high soil-moisture contents on hot days.

1 Hendrickson, A. H., and F. J. Veihmeyer, 1931.

Irrigation experiments with grapes. Amer. Soc.

Hort. Sci. Proc. 28: 151-57.
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The growth, yield, and sugar content

of beets were not significantly different

on experimental plots which received ex-

tremes in irrigation treatment. Plants

given infrequent applications of water

grew at the same rate as those which were

irrigated frequently. The unirrigated

plants grew at the same rate as those on
the irrigated experimental plots until the

moisture in the top 4 feet of soil was
reduced to the permanent wilting per-

centage.

Before the beets were half grown, the

roots were able to extract all of the readily

available water to a depth of 4 feet in

Yolo clay loam. Then, they wilted.

After the beets were more than half

grown, they were able to deplete the soil-

moisture supply to a depth of about 5

feet, after which wilting occurred. The
depth of rooting of sugar beets at the

university farm at Davis seems to be

limited to 6 feet.

Growers have often held the opinion

that the sugar content of beets at harvest

is approximately the same irrespective of

the drastic differences in soil moisture

during the growing season. Experiments

conducted by the California Agricultural

Experiment Station do not bear this out.

Measurements of the sugar content, made
at intervals during the growing season,

showed no significant differences due to

irrigation treatments, except where the

plants were permitted to remain in a

wilted condition for approximately a

month before irrigating. During the

period in which the beets were wilted, the

sugar content increased from 3 to 5 per-

cent over that of nonwilted beets. With-
in a week after irrigation, however, the

sugar content of the revived plants was

restored to approximately the same
amount as in the nonwilted beets.

SUGAR-BEET SEEDBED PREPARATION

The merits of ridge and flat plantings

of sugar beets have already been dis-

cussed. Experiments with beets now
indicate that intensive soil cultivation

for seedbed preparation is not necessary

for sugar-beet culture. Where cultiva-

tion has been practiced under unfavorable

soil-moisture conditions, however, the

penetration of irrigation water may be

very seriously affected in many cases.

The direct saving in labor and energy by
the reduction of cultivation for sugar

beets is important. In one series of test

plots, the soil was plowed to a depth of

12 inches, and subsequently disked and
harrowed to produce a fine seedbed. In

another series of test plots, the soil was
stirred only to a very shallow depth so as

to obtain enough loose soil to cover the

seeds. After the beets were planted, all

cultural operations were identical in all

plots.

In the carefully prepared seedbeds, the

yields last year were 28.4 tons to the acre.

In the unplowed pints, the yields were
28.7 tons to the acre. The sugar content
of the beets in both series of plots was the
same. These tests take issue with
another widely held opinion. Contrary
to the general belief, the shape of the beet

root is not affected by deeply plowing the

soil previous to planting. In the tests at

Davis, the beets developed as readily in

the undisturbed Yolo clay loam as they

did in the loosened soil.

IRRIGATION OK TOMATOES

For several years, irrigation experi-

ments with tomatoes, comparable with

those with sugar beets, have been con-

ducted at the university farm at Davis.

In these experiments, widely different

soil-moisture conditions were maintained
in three series of test plots. In one, the

frequency of irrigation was such as to

maintain the moisture content of the

soil at a high level. In the second, water

was applied only when the soil moisture

was reduced to the permanent wilting

percentage, and the plants began to wilt.

In the third series of plots, no irrigation

was applied.

In 1935, the first series of plots yielded

28.1 tons to the acre; the second, 28.5

tons; and the third, 17.7 tons. Frequent
irrigations, which maintained the soil

moisture at a high level, did not produce
more tomatoes than irrigations applied

only when the soil was dried to the per-

manent wilting percentage. Furthermore
the number of tomatoes per vine was
about the same irrespective of the irriga-

tion treatment. Application of water

did not cause the blossoms to drop.

Frequently growers hesitate to irrigate

lest the yield be decreased through the

dropping of blossoms. On sandier soils,

or those having a lesser amount of readily

available water than the soils at Davis,

drought conditions earlier in the growing

season may cause the dropping of leaves

and blossoms, as well as fruit, as a result

of wilting. Studies of the root distribu-

tion of tomato plants show that the rate

of growth of unirrigated tomatoes is not

noticeably different from that of irrigated

plants, until the moisture content of the

top 7 feet of Yolo clay loam is reduced to

the permanent wilting percentage. Some
extraction of moisture by tomato plants

occurs as deep as 11 feet, which indicates

that tomatoes are deep rooted.

EFFECTS OF SOIL MOISTURE ON ORANGES

Experimental work in the irrigation of

citrus fruits has been conducted for

many years at the citrus experiment sta-

tion at Riverside. The projects have
been of a long-time character. During
the past biennium, differential irrigation

practices have been tested out on a, 10-

acre tract of 6-year-old Washington
navel orange trees growing on Ramona
sandy loam soil. The season 1935-36 is

the third crop season in which these ex-

periments have been conducted. They
were designed to show not only the effect

upon trees and crops, of wide variations

in soil-moisture percentage, but also the

effect of applying water to varying per-

centages of the soil in which the roots

normally grow.

To date no significant differences

arc shown in the percentage of fruit drop
between trees irrigated on a 15-day

schedule and those irrigated at intervals

of 30 days. Marked differences, how-
ever, in the cross-sectional area of tree

trunks have resulted by varying the

amounts of soil moisture; for example, in

plots where 60 and SO percent of the soil

between the rows is wet, the trees are

larger than those in soils containing less

moisture. Where only 40 percent of the

soil is wet, or where irrigation is given in

alternate centers or on one side of the

tree row only, the trees are smaller in

diameter. Variations in irrigation do
not seem to have any bearing on the

sugar-acid ratio or the percentage of

juice of the fruit.

INTERNAL DECLINE OF LEMONS AS

AFFECTED BY IRRIGATION

Studies have been conducted at River-

side to determine the effects of irrigation

on internal decline of lemons. In these

tests specially selected trees were grown
in lysimeter tanks 10 feet in diameter and

iyi feet deep. The trees were treated

alike until their tendency toward the

production of declined fruits had been

determined. Then they were grouped

into three lots.

One lot was given a minimum amount
of water; the second, an intermediate

amount; and the third, a still larger

amount. The amounts of water applied

were based on moisture equivalents and

permanent wilting percentages. Over a

period of 4 years such treatment caused

no visible damage to any of the trees.

The trees receiving the intermediate

amount of water produced the most
fruit and had the least amount of de-

cline. Those receiving the least amount
of water not only produced the least

amount of fruit but also the greatest

amount of decline.

—

From Partners in

Agricultural Progress, the biennial report

of the University of California, College

of Agriculture.



112 THE RECLAMATION ERA Mat 1937

Alfalfa Fertilization Tests in Yuma County
By G. E. Blackledge, County Agricultural Agent

DURING the past 2 years three alfalfa

fertilization test demonstrations

have been conducted in Yuma County.

These demonstrations have given consist-

ent results. One test is now complete for

a 2-year period. This test was on the

W. R. Whitman ranch in the South Gila

Valley several miles east of the Yuma
project and consisted of nine 2 ] 2-acre

holders, using ammonium phosphate

11:48 at the rate of 167 pounds per acre

and superphosphate 18 percent at the rate

of 333 pounds per acre, making three

replications of each fertilizer and check.

The superphosphate plots had produced

the highest yields of hay and seed at the

end of the first year but the final con-

clusion at the end of the second crop year

shows that the ammonium phosphate

applications gave by far the most eco-

nomical results. With an application of

167 pounds per acre of ammonium phos-

phate a yield of 9,655 pounds of hay was
made compared to 8,474 pounds of hay on

the unfertilized borders, thus making an

increase of 1,181 pounds of hay in the

2 years. The ammonium phosphate

plots averaged 1,812 pounds of alfalfa

seed compared with 1,370 pounds of seed

per acre on the check plots which received

no fertilizer, thus making an increase of

442 pounds of seed per acre during the 2

years. The value of these increased

products due to the 167 pounds of am-
monium phosphate per acre is estimated

to be $47.34. This estimated value is

figured on the basis of 1,181 pounds of

additional hay at $6 per ton and 442

pounds of alfalfa seed at 10 cents per

pound. The cost of the fertilizer applica-

tion is $5.51 per acre. This makes the

net value of the increased products $47.34

per acre, leaving a net profit for the prac-

tice of $41.83 per acre.

Another demonstration carried on by
Mr. L. A. Hicks in the Mohawk Valley,

some 40 miles east of Yuma, showed even
more outstanding results for alfalfa fertili-

zation than did the test carried on in the

South Gila Valley. This demonstration
has been carried only 1 year. The care-

fully kept records of Mr. Hicks show an
increase of 354 pounds of seed and 2,001

pounds of hay from an application of 150

pounds of ammonium phosphate. A con-

servative estimate of the value of the

increased hay and seed due to the am-
monium phosphate application of 150
pounds per acre is $41.40 per acre. The
cost of fertilization per acre in Mr. Hick's

demonstration is $5.00, thus leaving a net
profit of $36.40 for the practice

A third demonstration was carried on in

the valley division of the Yuma project in

cooperation with Mr. Donald B. Wisencr

wherephosphate fertilization again showed
outstanding results. This demonstration

consisted of 20 1-acre borders. There

were three types of fertilizers used with

one check to each series. Five replica-

tions were made. The first growth of hay
after fertilization showed marked results

for the fertilizer applications but the re-

sults were not measured since the hay was
pastured off by sheep. The second cut-

ting of hay then was the first record taken

from this demonstration.

The check plots averaged 247 pounds of

seed per acre while the ammonium phos-

phate 11:48 plots averaged 549 pounds per

acre, making an increase of 302 pounds of

seed per acre. The cost of the applica-

tion of ammonium phosphate in this

particular demonstration amounted to

$6.50 per acre and was designed for a

2-year program. Mr. Wisener applied

100 pounds per acre on the rest of his

acreage and claims that he got the same
response on this year's seed crop as was
obtained from the 200-pound application

in the demonstration plots. From this

line of reasoning it may be estimated that

Mr. Wisener established a net profit of

$26.95 per acre on his 1936 seed crop by
adopting this practice.

While these tests indicate that phos-

phate fertilization is the answer to the

problem of maintaining our alfalfa seed

W. R. WHITMAN L. A. HICKS DONALD B. WISENER
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and hay yields, it must not be assumed that

all soils are deficient in available phos-

phate and that all alfalfa fields will show
the same response to phosphate fertiliza-

tion as has been shown in these tests.

Perhaps the soundest practice for any

farmer who is contemplating the applica-

tion of phosphate fertilizer on his alfalfa

fields is to carry on tests similar to the

ones just discussed. Chemical analysis

of the soil gives some degree of indication

as to the needs of the soil but field tests

are much more accurate.

Excavation by the Bureau of

Reclamation

Since the Bureau of Reclamation was
organized, in July 1902, there has been

excavated in connection with the con-

struction of the Federal irrigation proj-

ects over 400,000,000 cubic yards of

material of all classes, including earth,

indurated material, and rock.

The chart indicates the annual increase

in the amount of excavation, and it will

be noted that in the last fiscal year there

was excavated about 46,000,000 cubic

yards. A very large part of this was in

connection with the Ail-American Canal,

from the Imperial Dam on the Colorado

River to the Imperial Valley in Southern

California, and for the Grand Coulee

Dam on the Columbia River in Wash-
ington.

New Columbia Basin Map
The Bureau of Reclamation has issued

map no. 26320 (1937), Columbia Basin

Project (black and white), size 103-2 by

15%. Price 10 cents each.
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Livestock Poisoned by Eating Water Hemlock

Farm animals—mostly cattle—often

die in early spring after eating water

hemlock which grows in swamps and wet
meadows and is frequently abundant
along irrigation ditches, warns A. B.

Clawson, of the United States Bureau
of Animal Industry. The plants, of

which there are several species, are

considered the most poisonous in the

United States. The species common in

the Eastern States is sometimes known
as the spotted water hemlock. One
which causes losses on the Pacific

slope is called the tuber water hem-
lock. The different hemlocks arc some-

times erroneously known as the wild

parsnip.

Symptoms of water-hemlock poisoning

in cattle are frothing at the mouth and

violent convulsions which usually result

in death within a short time. No effec-

tive remedy is known. The only means

of prevention is to keep animals from

eating the plants.

The plant usually may be identified

by an examination of the rootstock and

leaves. The poisonous species grow

from root-stocks to which are attached

roots that may be small, as with the

tuber water hemlock, or may be thick,

fleshy tubers as in the spotted water hem-

lock. The rootstock, cut open length-

wise, shows a number of transverse

chambers, a characteristic which, how-

ever, occurs in a few other plants. The

leaves are divided into leaflets, each of

which is pointed and more or less saw-

toothed along the edges. Branches of

the leaf veins run toward the notches

between the teeth.

Cattle in grazing eat off the top portions

of the rootstocks, or the entire rootstocks

that have been thrown out when cleaning

ditches or that have been washed out by

water from higher elevations. Only a

small quantity of the rootstock may kill

any animal that eats it. The tops of

the plant probably are poisonous in

early growth, but experimental feeding

has shown conclusively that neither

the tops nor seeds of mature plants cause

losses.

Sometimes children are poisoned 1>\

eating the water hemlock roots. In such

cases an emetic should be administered

promptly. Recovery usually takes place

if the remedy can be applied before the

poison is absorbed by the patient.

—

From

the Utah Fanner, April 10, /.''•',
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Interior Arrangement and Decoration of Farm Homes
x

By Ellen Pennell, Homemaking Editor, "Country Home'''

INSTEAD of telling you my opinions

on interior arrangement and decora-

tion of country homes, I am going to

relay to you the wishes and expressions of

rural homemakers from coast to coast.

A home-building contest conducted by
The Country Home this past spring

brought replies from 931 women, telling

exactly what they needed and wanted in

a modern farm home.

These women are not so modest in their

desire? for improved homes. They want
the latest and the best that is available

in house building trends. Their only

standard to go by is the new city or sub-

urban home, or the model houses on

display at fairs and such places. The
progressive homemaker no longer thinks

and speaks of building in terms of parlors,

pantries, and porticos. She asks for a

well-arranged smaller kitchen, with utility

room near by. She wants a recreation

room for entertainment, parties, and
club meetings. She asks for an office for

her husband (and he has given her this

idea), a workshop for son, a room for

daughter, and a sewing room for herself.

The dining room as such is up for

question, even in the rural home. There

are many comments favorable to the

dining -living -room combination. With

this arrangement some prefer a screened-

in back porch for serving crowds in

summer.
Air-conditioning systems are the sub-

ject of many inquiries from our readers.

In the expressions of many, the ideal

house must include a basement, fruit and
vegetable storage room, back stairs lead-

ing to basement and also up stairs, a back

hall, a front hall, and an attic, along with

the living rooms, bedrooms, and bath-

rooms. Materials come in for their share

of importance. Insulation, weather strip-

ping, fireproof shingles, and siding are a

part of their farm vocabulary. Extreme
heat and dust storms have doubtless sold

much of this material.

MANAGERS •ELLOW SPRINGS. OHIO

DETAIL ON MODERN HOMES

There are endless details which home-
makers request in the finished house, de-

tails that may seem petty, but they add
much to the comfort of living. The
height of equipment has long been a sub-

ject of discussion, to express it mildly.

Kitchens will never be completely conven-

ient until equipment is installed accord-

ing to the height of the homemaker,

instead of the height of the plumber or car-

penter. The bending, stooping, reaching,

and climbing on ladders because the local

carpenter had to build according to his

mentality has provided more hazards in

homemaking and caused more accidents

in kitchens than it makes me comfortable

to relate. This says nothing of the incon-

venience it lends to the daily housework

routine.

As for this matter of cupboards, there

;uc so many important details that fre-

quently you may think them petty

nuisances, but just the same they add to

the ease of meal preparation.

Movable and adjustable shelves are

favored. Some shelves should be nar-

rower than others for small items. Wide
shelves that hold two rows of articles,

which necessitate reaching to the back

row for a can of baking powder, always

result in a general knocking down of

several items that spill all over cupboards

and work surfaces, thus making an extra

clean-up job which invariably results in

ill temper.

Wide articles require wide shelves and

small articles require narrow shelves.

Racks on cupboard doors will take care of

many of the smallest items as salt and

pepper, spices, and so on. Platters, trays,

and pie, cake, and muffin tins fit neatly

into upright partition units.

KITCHEN EQUIPMENT

There is another important question in

the minds of every woman who really

lives in her kitchen, and that is arrange-

i Presented before the Farm Structures Division at the winter meeting of the American Society of Agricultural Engineers, at Chicago, IU., December 1936.
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ment of major pieces of equipment.

Since our utility companies have spent

time and money building the most effi-

cient kitchens planned by the best home
economists and engineers in the country,

it would be smart to consider their prin-

ciples. They recommend that equip-

ment be placed according to meal prepara-

tion procedures. This places equipment
along two sides and one corner of the

kitchen. First the refrigerator, followed

by a cabinet with surface to be used in

preliminary steps in preparing food, then

sink and dishwashing center, and next

the range with a serving table beside it.

From this serving table, food may be

carried directly to the dining room. This

leaves the other side of the kitchen avail-

able for a breakfast table and even a

desk if desired.

The equipment that furnishes this

kitchen is a real item in the farm home.

Every rural homemaker wants a good

range, a refrigerator large enough to

preserve quantities of food, adequate
running water, and cupboard space, and
all pieces running smoothly.

The first request from homemakers
who were questioned when rural elec-

tricity came their way, was for a refriger-

ator. There were many eager for ranges.

Again I repeat that the desires of the

rural women are not so modest when it

comes to furnishing her home, but she

doesn't stop merely with the interior.

There is the landscaped lawn and the

attractive doorway in her mind. So

many women ask for ideas to attract

guests to come in the front door. There
is also a request for the back door to be

placed in direct line with gardens and
service area of the yard.

COOPERATION OF FARM WOMEN IN

BUILDING

As for the decorative side of this prob-

lem, her wishes are direct and simple.

She wants color, but color that will stay,

color that stands cleaning. Painted sur-

faces are popular, linoleum floors are still

favored in kitchen, bath, utility room,
and sometimes in halls.

They do not ask for furniture that is

elaborate, but it must be confortable,

durable, and attractive, and it must be
selected to please every member of the

family. They realize that farm homes
are lived in and used daily, so all decora-

tive touches must be livable.

There is a real craving for color and
beauty in the home, as evidenced by the

use of too much of it in many cases.

There must be light in the house. Light

from color of the interior, and windows
which permit light and a view from the

exterior.

When considering houses, think of

those who are going to build. There are

EXPERIMENTAL KITCHEN. FARMER SCHOOL OF COOKERY

many who have the money, and even

more desire than money. All they need

is encouragement and help. They can-

not depend upon local carpenters and
material dealers. Every agency must
come to the rescue of the country home

—

you in your work, building companies in

their fields, and editors in theirs. Re-
member if you will help and instruct, the

farmer will build, and build well.

The challenge is ours. If farm homes
are not greatly improved within the next

10 years, it will not be the farmer's fault,

but ours.

—

Agricultural Engineering.

Irrigation Slides . ivailable for Fall Booking

In order to take care of the many re-

quests for the slides "Now Ideas in Irri-

gation Agriculture", two additional sets

were made and these three sets are now
on scheduled itineraries in various parts

of the We
One itinerary includes a series of farm

meetings on irrigation projects in the

Southwest. A second itinerary covers a

program for 18 C. C. C. camps on irri-

gation projects from April 15 to Sep-

tember 15. A third itinerary is an ex-

tended tour of Wyoming under a coor-

dinated program sponsored by the State

Departments of Agriculture, Commerce
and Industry, and the Extension Division

of Wyoming University.

These colored slides, accompanied by

a descriptive lecture, present improved

methods for applying irrigation water,

plans for use of waste land, and present

practices in weed control and their prac-

tical application. The slides were made
from photographs taken in the summer
of 1936 by Bureau of Reclamation field

men and show successful methods in use

by irrigation fanners in various sections

of the West.

Farm groups, agricultural schools, or

any civic groups interested in irrigation

may borrow these slides at any time they

are available. A few dates arc open for

July and August, and booking may now

be made fi r September and October.

Request for the slides should be made to

the Commissioner, Bureau of Reclama-

tion, Washington, D. C.

SH. Bober, Newell, S. Dak., seed-

« man, sold a shipment of alfalfa

seed, Dakota No. 12, to Russia to Lie used

by experimental farms of that country

where climatic conditions are similar.

This seed originated in Butte County on

the Seth Bullock ranch from what was

probably the first alfalfa field in South

Dakota.

PLANS arc under way by the Yakima
Growers Cooperative, Inc., to raise

850,000 by stock subscriptions to finance

the construction of a cooperative cannery

at Yakima. Money for the operation of

the cannery will be obtained from the

Spokane Bank for Cooperatives.
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Safety in the Reclamation Civilian Conservation Corps Camps
By Clyde C. Beam, Assistant to the Supervising Engineer, E. C. W

.

T\\
features of the Civilian Conser-

vation Corps which receive much
attention from the public are the efficiencj

of the enrollces on work projects and the

safety conditions under which they work.

The past 4 years have proven their

efficiency, as evidenced by the volume
and character of the work accomplished,

the present favorable attitude of the

public, and the many requests of com-
munities for the establishment of new
camps.

The widespread publicity now given to

any unusual event affecting the C. C. C.

keeps the safety situation constantly be-

fore the public, and erroneous conclusions

arc possible. However, statistics com-

piled for the C. C. C. reveal that its acci-

dent rate compares favorably with indus-

tries doing similar work. This is gratify-

ing when one realizes that enrollces in the

C. C. C. are much younger and inexpe-

rienced than those in private industry,

and that the turnover is much greater

because the men enroll for 6-month
periods.

The majority of new arrivals at C. C. C.

camps are inexperienced in the use of

machinery and often in the use of the

most ordinary of tools. Consequently,

they must be taught to use them safely

and efficiently. Because of these factors,

safety education will necessarily remain
one of the most import-ant features of

training given the C. C. C. enrollces.

I IRGANIZATION

The necessity for proper education and
regulation in all matters pertaining to

safety, in connection with the operation
of the Civilian Conservation Corps, has
led to the establishment of an organiza-

tion within Emergency Conservation
Work for I hat purpose.

In the office of the director, E. (
'

. \\

in Washington, D. C, there is a safety

engineer who lias general supervision

over all safety matters for the C. C. C.

camps and is chairman of the E. C. W.
Safety Council. This organization, com-

posed of representatives of each of the

cooperating agencies, meets monthly to

discuss safety data accumulated from the

field, to formulate plans and regulations

with intent to decrease accidents and
fatalities, and to advise the safety engi-

neer generally. In its Washington office

each Government agency cooperating in

E. C. W. has an organization for record-

ing and consolidating the accident data

received from the C. C. C. camps under

its supervision, and for preparing and
distributing to the camps such charts

and analyses thought to be of value to

them in improving safety conditions.

The size and structure of these safety

organizations in Washington differ greatly

because of the variance in the number of

camps allotted each agency.

In each C. C. C. camp there is a safety

committee composed of the camp com-

mander, the camp superintendent, and
the camp doctor. This committee deals

with individual safety problems in the

cam]) and outlines programs for the camp
safety meetings which are held every

week, with all members of the camp
attending. Each camp superintendent

appoints a safety assistant, whose duty is

to assist him in a personal and frequent

inspection of all machinery, equipment,

buildings, etc., to insure their safeness

and to keep an adequate check on the

safety conditions of the work in progress.

Eacli camp also has a riumber of trained

first-aid men, who are capable of admin-

istering first aid in the field in case of an

accident.

ELIMINATION OF PHYSICAL HAZARDS

Every effort is being made to eliminate

the mechanical and industrial hazards

DETAIL OF C C. C. ENROLLEES LEAVING FOR WORK PROJECT. NOTE STEPS USED FOR
LOADING, SEATING ARRANGEMENT. AND CLOSED TOOL BOXES
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connected with C. C. C. work. All

C. C. C. trucks are driven by experienced

licensed drivers and are equipped with

governors which limit the maximum speed

of the truck to 35 miles per hour. Trucks

are inspected daily by competent mechan-

ics for mechanical defects, such as faulty

brakes, faulty steering apparatus, and

dangerous tires; all repairs and adjust-

ments being made before the trucks are

allowed to be returned to service. Trac-

tors and machinery are kept in safe work-

ing condition by the camp mechanic.

Small tools, such as shovels, picks, etc.,

are inspected each evening by the safety

assistant and the foremen, and the dull

and unsafe tools are segregated and left

at the camp shop until they have been

sharpened and repaired.

All work projects are carefully super-

vised for safety conditions and the most
dangerous are especially studied and

regulated to eliminate any hazards.

Blasting is generally done under the

supervision of a competent and thor-

oughly experienced blaster who usually

loads and fires all shots using only electric

blasting caps. All precautions such as

testing the caps, warnings, signs, etc.,

are rigidly observed. Regulations for

work in gravel pits provide for removal of

all overburden and that a safe slope, 15

or flatter, be maintained at all times on

the sides of the pits.

On all work such as hand drilling rock,

using grinding wheels, breaking jocks,

etc., where there is danger to the eyes from

flying particles, enrollees are required to

wear goggles complying with definite

specifications which provide principally

that the lenses must be of optical glass

and case hardened to withstand the force

of a %-inch steel ball dropped 50 inches;

and that eye cups must be of metal, with

perforated metal side shield, joined by a

flexible metal bridge. Those in close

proximity to acetylene or electric welding

must wear goggles with special lightproof

lenses, as the light from welding is verj

injurious to eyesight. In general, every

effort is made to provide the C. C. C.

enrollees with safe and efficient working

facilities in a thoroughly safe environment.

It is a well-established fact that safety

and efficiency go hand in hand.

MINIMIZING HUMAN HAZARDS

It is thoroughly recognized, by all con-

cerned, that precautionary measures and

diligent inspection on the part of the

supervisory personnel are not sufficient

or complete means of minimizing the

number of accidents, as they cannot com-

pensate in full for careless, slipshod

methods and individual mannerisms uf

the enrollees. With this thought in

mind, every effort is being made to induce

the boys to become safety conscious.

Safety consciousness in an enrollee em-
bodies alertness, a recognition of hazard-

ous conditions, common sense, an absence

of horseplay, and, in general, a serious

regard for the life and well-being of him-

self and others. To become safety con-

scious, one must primarily be able to

recognize danger and then he must have
or create the incentive to personally

observe a sale procedure.

There is the ever present subconscious

thought in many people that accidents

may possibly happen to the other fellow

but that they themselves are immune.
Many ingenious methods have been used

to overcome this thought and to create

aieitness and wide-awakeness in each

individual enrollee. Any method which

includes the idea, uf competition is usually

verj effective with the men of the C. C. C.

One method, applicable wherever the en-

rollees in a camp are divided into small

groups for efficiency on the work projects,

is to grant awards or extra privileges to

the members of the group which proves

itself to be the most safety conscious for

a weekly period. Usually the reward is

not as important to the mind of the en-

rollee as the fact' that he has excelled in

competition. With some method of this

kind, a fine spirit of competition is

developed, and those individuals who tend

to be careless will usually be kept in a

state of at least partial aieitness by their

more alert companions.

The standard 15-hour course of instruc-

tion in firsf aid, as outlined and issued

by the American Red Cross, is mandatory
for all superintendents and foremen of

tin' supervisory personnel, and all leaders,

and assistant leaders of the- enrollee per-

sonnel, but is elective for all other en-

rollees. Those who elect the course are

given the same training and a certificate

of attainment when they have mastered

the course. The more proficient members
of the elective group are assigned to the

different, work groups and are able, with

the use of the ever present regulation

first-aid kit, to give prompt and compe-
tent attention to all injuries and minor
cuts and bruises.

ACCIDENT RECORDS

Each C. C. C. camp makes a monthly
report to the Washington office of the

Bureau or Agency under whose direction

it operates. The reports of the Bureau of

Reclamation camps list and classify as to

cause, all minor accidents; and list, classify,

and explain briefly all lost time and fatal

accidents. Separate detailed reports are

required to be submitted immediately

after any serious or fatal accident. The
Washington office of each agency then

consolidates the reports of its cam]) into

one report to the safety engineer, E. C. W.,

who, in turn, consolidates the agencies'

reports into one report for all C. C. C.

With this procedure, the personnel of the

camps, the cooperating agencies, and

E. C. W. as a whole, can, by careful study

of the data, determine the weak spots in

their safety work and eliminate or remedy
the main causes of their accidents. Thus
a camp superintendent may find that a

large percent of his accidents occur to en-

rollees on one class of work, or under one

certain foreman; an agency may find that

(Continued on p. 120)

ELEVATED GREASE RACK USED BY C. C C. INSTEAD OF DANGEROUS GAS-COLLECTING
GREASE PITS



118 THE RECLAMATION ERA

Notes for Contractors

Mat 1937

Specifica-

tion no.

Bid
opening

70i; Mar. 4

720 Mar. 3

721 Mar. 12

722 Mar 10

viai a,'J.!

725 Mar 25

726 . . Mar. 19

Mar. 1719 ..

875-D Feb. 18

881-D Mar. 4

883-D Mar. 3

885-D ...do

886-D Mar. 10

888-D Mar. 12

892-D Mar. 26

895-D Mar. 30

896-D Mar. 31

882 1) Mar. 6

897- D Mar. 31

898-

D

Mar. 30

'till I) Apr- 2

903-D Apr. 6

904 1) Apr. 5

906 D.___ . Mar. 29

Project

Central Valley, Calif.

Boulder Canyon,
Ariz.-Nev.

Boise-Payette,
[daho.

Salt River, Ariz
Parker Dam. Ariz.-

Calif.

Rio Grande, .\. Mex.
Upper Snake River,
[daho

Sun liner. Mont

< Jasper-Alcova, Wyo

Central Valley, Calif.

(Boulder Canyon,
( Ariz.-Nev.

....do.

Central Vailev,
Calif.

Colorado River, Tex.

Columbia Basin,
Wash.

Colorado River,
Tex.

Boulder Canyon,
Ariz.-Nev.

Rio Grande, N. Mex.

Moon Lake, Utah ...

Central Valley, Calif.

Parker Dam, Ariz.
Calif.

.do.

Carlsbad, N". Mex...

All-Ameriean Canal,
Ariz. -Calif.

Rio Grande, N. Mex

Columbia Basin,
Wash.

Work or material

25 duplex cottages at < lov-

ernment camp, Friant
Dam.

230-kilovolt oil circuit

breakers, disconnecting
switches and lightning
arresters.'

Earthwork, canal lining

and structures, Black
i Janyon Canal, stations

782+80 to 1250.

50- by 50-foot regulating
gates for spillway.

High-pressure gates
outlet works.

foi

Alterations to spillway at

Gibson Dam.
Three 25 feet 8 inch bj 10

feet fixed wheel gates for

spillway at Alcova Dam.
Earthwork and structures,

Contra Costa Canal, sta-

tions 2+00 to 208+50.

[
Motor-driven fans, surface
cooler, air-flow control
equipment for ventilat-

ing and air-cooling sys-

[ tern.

1 carbon-dioxide fire ex-
tinguishing system and
40 spare cylinders of car-

bon-dioxide for Boulder
power plant.

Construction of water
tank at Government
camp, Friant Dam.

Liquid-gas storage and
gasifying plant, piping
system, heaters, meters,
and liquid gas.

Pipe, fittings, valves, and
appurtenances for by-
pass drain and air-inlet

piping for paradox and
ring-followei

Street, driveway, and side-

walk grading and sur-
facing and sewer and
water systems, Govern-
ment camp at Marshall
Ford Dam.

2 welded plate-steel cylin-

drical bulkheads for re-

lief valves of turbines at
Boulder power plant.

2 50- by 21-foot automatic
radial gates for spillway
at Caballo Dam.

Fabricated structural
steel, gratings, stair

treads, pipe and fittings,

walkways, and miscel-
laneous metalwork for

Moon Lake outlet
works.

Concrete-testing labora-
tory and combination
garage and fire station
at Friant camp.

Draft-tube stop-log guides
and metalwork for stop
logs for Parker power
plant.

200,000 bbls. of low-heat
Portland cement in
bulk.

[Stairways, walkways, and
miscellaneous metal-

l

work for spillway and
|

outlet works at Alamo-
l gordo Dam.
Cast-iron slot tips for in-

stallation in influent
channels of desilting
works at Imperial Dam.

Plate-steel, Venturi meter
tube and appurtenances
for installation in outlet
works at Caballo Dam.

Bulkhead-gate frame and
track assemblies for out-
let works at Grand
Coulee Dam.

Low bidder

Name

W.J. Ochs.

Westinghouse Elec. &
-J Co.

Westinghouse Elec. &
Mfg in.

J. A. Terteling & Sons..

American Bridge Co..

Koppers Co. (Western
Gas Division).

Commercial Iron
Works.

McLaughlin Construc-
tion Co.

Commercial Iron
Works.

American Bridge Co...
Haas, Doughty & Jones
and Marshall &
Stacy.

U. S. Air Conditioning
Corporation.

The New York Blower
Co.

ClarageFanCo

Air Conditioning Engi-
neers, Inc.

C-O-Two Fire Equip-
ment Co.

Western Pipe & Steel
Co.

Frank F. Spiller

Geo. B. Limbert& Co.

Brown A Root, Inc.

E m s c o Derrick &
Equipment Co.

John W. Beam ..

John W. Beam
Omaha Steel Works.

Hansell Elcock Co.

MacDonald Construc-
tion Co.

California Steel Prod-
ucts Co.

Riverside Cement Co.
California Portland
Cement Co.

Southwestern Portland
Cement Co.

Monolith Portland Ce-
ment Co.

DufEn Iron Co
Omaha Steel Works

Address

Fresno, Calif.

Denver Colo.

.—do

Boise, Idaho.

Chicago, 111.

Fort Wayne, Ind...

Portland, Oren

Livingston, Mont..

Portland, Oreg_.,_.

John W. Beam.

Madsen Iron Works
Ltd.

Berkeley Steel Con-
struction Co.

Koppers Co. (Bartlett

Hayward Division).

Denver, Colo
San Francisco, Calif.

Minneapolis, Minn

Chicago, 111

Kalamazoo, Mich..

Phoenix, Ariz

Newark, N.J

San Francisco, Calif.

Austin, Tex

Chicago, 111.

Austin, Tex.

Los Angeles, Calif.

Denver, Colo.

do.
Omaha, Nebr.

Chicago, 111...

St. Louis, Mo.

San Francisco, Calif

Los Angeles, Calif.

do..

.do.

.do.

Chicago, 111...

Omaha, Nebr.

Denver, Colo.

Huntington Park,
Calif.

Berkeley, Calif.

Baltimore, Md.

Bid

$74, 808. 00

2 100,290. 0C

3 9, 090. 00

184, 007. 00

483, 278. 00

< 38, 000. 00

s 3, 425. 00

53. 275. 00

I 44, S70. 00

» 13,521.00
102, 646. 00

< 462. 00

* 290. 00

• 585 00

7
1, IIS. 00

< 5, 569. 00

« 3, 350. 00

3. 979. 00

54, 597. 00

13,318.25

5, 820. 00

I!., lino no

< 625. 00
s 660. 00

» 215. 00

19, 095. 50

8, 447. 00

298. 000. 00
(comb, bid)

1. 150.00
i 700. 00

6 985. 00

9, 722. 00

:;, s.mi mi

25, 970. 00

Terms

F. o. b. Boulder City...

....do.

F. o, b. Ambridge, Pa...

F. o. b. Fort Wayne

F. o. b. Portland, Oreg..

. ...do

F. o. b. Gary, Ind.

F. o. b. Boulder City,
3 percent discount.

....do

F. o. b. Kalamazoo,
Mich.

F. o. b. Boulder City....

F.o.b. Friant, Calif.

F. o. b. Austin, Tex..

F. o. b. Kewanee, 111.,

Chicago, 111., Pitts-
burgh, Pa., and Hart-
ford, Conn., 2 percent
discount.

F. o. b. Los Angeles.

F.o.b. Chicago, 111.

F. o. b. Peotone, 111.,
1

$ percent discount.
F. o. b. Kansas City,
Mo., Yx percent dis-

count.
F. o. b. Chicago, 111.,

Yi percent discount.

F. o. b. San Francisco...

F. o. b. mills

F. o. b. Chicago
F. o. b. Kansas Citj ,

'

percent discount.
F. o. b. Chicago, l/> per-
cent discount.

F. o. b. Huntington
Park.

F. o. b. Berkeley, '- per-

cent discount.

F. o. b. Baltimore, H
percent discount.

All bids rejected on schedule 2. 2 Schedule 1. 3 Schedule 3. •Item 1. i Item 2. « Item 3. Item 4.
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Reclamation Organization Activities and Project Visitors

John C. Page, Commissioner of Recla-

mation, addressed the Thirty-second An-

nual Convention of the National Rivers

and Harbors Congress at the Mayflower

Hotel in Washington, D. C, on April 26,

his subject being River Regulation in

our National Conservation Program.

The address will appear in the June issue

of the Era.

Commissioner Page is receiving the

congratulations of his official associates

and many other friends on the arrival of

his first grandchild, a baby girl born on

April 3 to Mr. and Mrs. C. L. Killgore in

Boulder City, Nev. Mrs. Killgore is the

daughter of the Commissioner, and Mr.

Killgore is a reclamation engineer on the

Boulder Canyon project. The new baby
is Carolyn Chatfield.

J. L. Savage in London

J. L. Savage, Chief Designing Engineer

for the Bureau of Reclamation, with

offices in Denver, sailed from New York
on April 7, for London, where at the

invitation of the British Institution of

Civil Engineers, he delivered an address

on The Boulder Dam on April 15.

While in London Mr. Savage attended,

as a representative of the Bureau of

Reclamation, meetings of the subcom-

mittee of the International Congress on

High Dams of the Third World Power
Conference and the International Associa-

tion for Testing Materials, April 19 to 22.

As a feature of his lecture before the

British Institution of Civil Engineers

Mr. Savage showed a four-reel sound

film of the construction of Boulder Dam,
just completed by the Bureau of Recla-

mation,.as the official record of this work.

W. R. Nelson Addresses

Engineers in Baltimore

Wesley R. Nelson, engineer in the

Washington office of the Bureau of Recla-

mation, gave an address in Baltimore, Md.
on April 19 at the dinner meeting held at

the Faculty Club of Johns Hopkins Univer-

sity in connection with the Second Annual
Conference of the Student Chapters of

the American Society of Civil Engineers

from the Universities of George Washing-
ton, Maryland, Johns Hopkins, and the

Catholic University of America.

Mr. Nelson's address on "The Colum-
bia Basin Project" was illustrated with

lantern slides and was followed by a

showing of motion pictures.

Carl Voyen
y Jr., Dies

Carl Voyen, Jr., aged 18 years, popular

Casper, Wyo., high-school student and
outstanding athlete, died at the home of

his parents, Mr. and Mrs. C. M. Voyen
at Casper, on March 31. Death was the

result of a head injury from which the

young man had suffered for many
months.

Carl was rated as an all-around high-

school athlete in 1935, and was well known
tui' his prowess in football and other

sports. His father, Carl M. Voyen, is

chief clerk of the Casper-Alcova project.

The Secretary of the Interior has au-

thorized the following appointments in

the Bureau of Reclamation:

W.'i shington office:

Miss Ruth Adair, senior typist, vice

Miss Grace M. Conant, resigned; and
Rodney Knowles, clerk, Accounting Di-

vision.

Mrs. Alice L. Murphree, junior clerk -

typist, Emergency Conservation Work
Division.

Denver office:

Mrs. Love Conine Day, junior clerk,

widow of Charles M. Day, mechanical

engineer.

Martin W. Tierney, under clerk.

Arthur E. Lindgren, assistant blue-

print operator, vice Granville T. Marts,

resigned.

Carl L. Myers, junior engineer, to fill

the position left vacant by recent resig-

nation of Jacob H. Douma.

Fresno Dam, Milk River project, Havre,

Mont.:

Miss Harriett J. Howard, junior cleric.

Parker Dam:

Charles H. Kibler and Paul J. Gehrin-

ger, inspectors.

Rio Grande Project, El Paso, Tex.:

Miss Eleanor A. Betzel, junior clerk.

Boulder Canyon project, Boulder City,

Nev.:

Martin J. llalseth and Allen Abbott,

cashiers.

John 0. Holland, Don H. Scott, Milo

A. Slawson, William J. Dunne, Philip

Brim, Paul Lytic, and John L. Pulsipher,

Jr., guides.

Roza Division, Yakima project, Wash.:

Willard L. Collins and James E. Mor-

ris, inspectors.

Columbia Basin project, Wash.:

Frank A. Mueller, senior engineering

draftsman, by reinstatement.

Resignations of recent date are as fol-

lows:

Miss Evelyn T. Child, assistant clerk-

stenographer, Emergency Conservation

Work Division, Washington office.

Robert W. Burton, junior engineer,

Denver office, to accept an offer of em-
ployment with the Chain Belt Co., Mil-

waukee, Wis.

Russell C. Link, assistant engineer,

Parker Dam, Calif.

Oliver Noah Fowler, junior engineer,

Denver office.

Kenneth H. Ryan, engineering drafts-

man, Grand Coulee Dam, Columbia
Basin project, Wash.

James G. McKnight, engineering

draftsman, Denver office.

The following recent transfers have
been authorized by the Secretary of the

Interior:

To the Denver office:

Clemeunt T. Douglass, Jr., associate

engineer, from Central Valley project

(Kennett Dam) Redding, Calif.

Daniel Clark, associate engineer, and
Alison Tewksbury, assistant engineer,

from Boulder Canyon project, Boulder

City, Nev.

James L. Darnell, Jr., assistant geolo-

gist, from the Colorado River project,

Austin, Tex., to the Eastern Slope Inves-

tigations, Denver.

Ralph G. Tuttle, junior engineer, from

the Columbia Basin project, Coulee Dam,
Wash.

From the Denver office:

Marion S. Ross, assistant engineer; and
Cecil G. Bargeron, junior engineer, to the

Salt Lake Basin project (Sanpete project),

Salt Lake City, Utah.

Louis H. Ruhlen, inspector, to the All-

American Canal project, Imperial Dam,
Yuma, Ariz.

Claude H. Studebaker, junior engi-

neer, to the Boise project, Boise, Idaho.

Henry J. Tebow, assistant engineer,

to the Boise investigations, Boise,

Idaho.

Charles H. Carter, associate engineer,

to engineer, Salt Lake Basin project, Salt

Lake City, Utah.

William Killmore, assistant engineer,

to the Heart Mountain Division, Sho-

shone project, Cody, Wyo.
Charles N. Cairns, junior engineer, to

the Owyhee project, Boise, Idaho.
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Stanley Kebbe, junior engineer, to the

Burnt River project, Unity, Dreg.

Robert W. Jennings and Uno V. Eng-

strom, junior engineers, to the Salt Lake

Basin (Provo River) project, Provo, Utah.

Elmo C. Higginson, junior engineer, to

the Owyhee project, Boise, Idaho.

Carl F. Olsen, inspector, to the Moon
Lake project, Duchesne, Utah.

Russell C. Borden and Harry H. Mc-

Lean, inspectors, to the Burnt River

project near Unity, Oreg.

L. R. Brooks, assistant engineer, to

Riverton project, Wyoming.

Among the recent visitors to the Boul-

der Canyon project were the following:

Mrs. John C. Page, wife of Commissioner

Page; J. L. Savage, chief designing engi-

neer, and !•'. F. Smith, engineer, Denver

office; Horace L. Mann, president, Buffalo

General Electric Co., Buffalo, N. Y.;

Fong Lan Lee, Chinese Government stu-

dent; and Mr. felt, Acting Director

P. W. A., State of Nevada.

Fred O. Belter, a foreman in the E. C.

W. organization of Camp BR-57, Ballan-

tine, Mont., passed away on April 6, in

Billings, Mont., as the result of a heart

attack. Mr. Belter had been with the

E. C. W. organization since the cam]) was
established in September 1935. For a

number of years he was employed by the

Bureau of Reclamation as a foreman on

the Huntley project, and was also em-
ployed by the Huntley project irrigation

district as general foreman from March 1,

1928, to September 15, 1935. Mr. Belter

was born in Wisconsin, October 3, 1884.

S. A. Nelson, president of the First

National Bank of Powell, Wyo. (Shoshone

project), and owner of a large acreage

of irrigated project land, died at San

Diego, Calif., on March 30. Mr. Nelson

had. been in poor health for several years

and retired from active management of

the bank several months ago. He rep-

resented the water users on the Garland

division in their dealings with this Bu-
reau for a number of years and exerted a

great deal of influence in this community
until recent years.

' See America First"

Acting upon a suggestion made to

Secretary of the Interior Harold L.

Ickes by Hon. Ernest N. Hutchinson,

secretary of state of the State of Wash-

ington, the National Park Service and

the Reclamation Service, both being

bureaus of the Department of the

Interior, are cooperating with leading

western railroads in an unusual type of

"See America First" tours.

As pointed out by the secretary of the

State of Washington, the national re-

covery program has made possible the

rebuilding of the West through such

public works as the Grand Coulee Dam
in Washington, the Bonneville Dam,
which harnesses the Columbia River,

and Boulder Dam, in the Southwest.

California has joined in the cavalcade

of gigantic engineering works with its

world-renowned Bay Bridge across San

Francisco Bay, and its equally famous

Golden ( rate Bridge.

These projects are not only stupendous

in respect to their engineering achieve-

ments, hut, are so revolutionizing the

industrial opportunities in areas formerly

stagnant for lack of water and water

power that only by actual ocular evidence

Can their magnitude be realized. Mil-

lions of Americans who would welcome
the opportunity to see these vast changes
in process of construction have been

unable to do so because of the high costs

of I transcontinental travel.

Special low-priced schedules of about

3 weeks' duration for the round trip

for easterners therefore have been worked
out, through the cooperation of the rail-

roads, with special consideration for the

time limits by which the average Amer-
ican's vacation is bounded.

Stop-overs will be made in Yellowstone

National Park, Wyo., and Mount Rainier

National Park., Wash., where special

motorbus tours will enable the tourists

to cover the points of greatest interest.

An auto tour to the summit of Pike's

Peak also is included.

The projects visited will include the

Grand Coulee Dam in the State of Wash-
ington, still under construction; the

huge Bonneville Dam, which harnesses

the Columbia River for the joint bene-

fit of the States of Washington and

Oregon; and the mammoth Boulder Dam
on the borders of Nevada and Ari-

zona, the world's largest finished project

of the kind, built in record-breaking

time.

Opportunities to see at close range such

key cities as Chicago, San Francisco,

Los Angeles, Salt Lake City, and Denver

will be afforded by side trips in auto-

mobiles.

Educationally as well as scenically the

route covered by these "See America

First" itineraries offer to the American

public a rare opportunity to appraise for

themselves the wonders of modern engi-

neering and the grandeur of the Nations'

natural wonders.

L. R. Fiock, Superintendent of the

Rio Grande project was in the Wash-
ington office the latter part of April on
business connected with the project.

Miss Katherine T. Ashlin, stenographer

in the Washington office, was transferred

to the Boulder Canyon project, effective

April 22, as secretary to City Manager
Sims Ely.

Theodore R. Sheppard, for many years

employed as messenger in the adminis-

trative office of the Bureau of Reclama-

tion, has been promoted to a clerkship

in the Public Relations division of the

Washington office.

The Value of Diversified

Farming in Powell Valley

The First National Bank of Powell,

Wyo. has recently initiated a unique plan

for presenting to farmers, facts and
figures on the value of diversified farming

by using their advertising space in the

Powell Tribune to print the crop reports

compiled by the irrigation district.

"Let's maintain and increase the

prosperity of the Powell Valley by plan-

ning a diversified crop program," states

this interesting bank advertisement.

"The following figures, compiled by the

Shoshone Irrigation District as an aver-

age for all farms on the Garland Division,

show the Gross per-acre income on our

major crops for the past 12 years. We
believe a study of these figures over a

representative period of years will prove

the value of Diversified farming, as

opposed to a one -crop farm program."

The importance of selecting crops to

meet market requirements, for feeding,

and for maintenance of soil fertility and to

keep the crop program so diversified from

year to year that irrigation farmers will

net a profit, is of vital importance. All

projects could well give thought to inter-

esting farmers in studying crop reports.

Safety in CCC Camps
(Couliuued from p. 117)

10 or 20 percent of its camps have a large

percentage of its accidents; and the safety

engineer may find that some of the agen-

cies have an ineffective safety program.

With this constant check and the spirit of

competition existing between agencies,

between camps, and between individuals,

the accident rate for Civilian Conserva-

tion Corps has shown a satisfactory and

constant decrease or downward trend

amounting to 25 percent in the past 2

years.
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rrojects under construction or operated in whole or in pari by the Bureai of Reclamation

Office

Official in cha rge

Chief clerk

District counsel

Name Title Name Address

AIl-American Canal J

Belle Fourche
Boise
Boulder Dam and power plant l__

Burnt River _

Yuma, Ariz
Newell. S. Dak.
Boise, Idaho
Boulder City. Nev
Unity, Oreg
Carlsbad, N. Mex
Fort Sumner, \ Mex
' 'asper, Wyo

R. B, Williams.
F. C. Youngblutt.
R, J. Newell
Ralph Lowry . . . . _

Clyde H. Spencer..

( 'onstr. engr. _

Superintendent
< 'onstr. engr

do
do

J. C.ThrailkiM. . . .

J. P. Siebeneicher
Robert. B. Smith
Gail H. Baird

R. J. ColTey
W.J. Burke
B. E. Stoutemyer
It .1 Coffey
B. E. Stoutemyer..
H. J. S. DeVries

Los Angeles, Calif.
Billings, Mont.
Portland. Oreg.
Los Angeles, ( 'alif.

Portland, Oreg.
El P., so, Tex.

Do.
Billings, Mont
Los Angeles. Calif.
El Paso. Tex.
Portland, Oreg.
Billings, Mont.
Los Angeles. < 'alif.

.Salt Lake City, Utah
Do

Portland, Oreg.
Billings. Mont.

Do.
Portland, Oreg
Salt Lake City. Utah
Billings. Mont.
Salt Lake City, Utah.
Los Angeles. Calif.
Portland. Oreg
Los Angeles, Calif.
Salt Lake City, Utah

Carlsbad L. E. Foster
Wilfred W. Bakei
11. W. Bashore
W. It. Young__.
H. P. Bungei

Superintendent
1 'iiistr. engr

do
do..

... do

E. W. Shepard...

C.~M~\uVvn_Y_~_~/_~_~//_"
E a. Mills
\\ illiam F. Sua- -

do..
W. .1 Burke.. .

R.J. Coffey..

Casper Alcova .

Central Valley . . _.

Austin, Tex
Columbia Basin ... . Coulee Dam. Wash _

Frenchtown, Mont _

F. A. Banks do B. B Stoutemyer..
W. J. BurkeFrenchtown

Gila
Grand Valley
Humboldt

Yum:, Ariz
( J-rand Junction. < 'olo .

Reno, Nev

R B. Williams
W. J. Chiesman
L. J. Foster

Constr. engr
Superintendent .

< 'onstr. engr
Superintendent

EmflT~ Fic'enec!
" R. J. Coffey

J K Alexander

Klamath Falls, Oreg
Malta, Mont..

B E. Hayden
H. II. Johnson-.

\V 1 Tingley
E E Chabot

B E Stoute
Milk River

Fresno Dam . Havre, Mont H. V. Hubbell...
Dana Teinplin
E. J. Westerhouse. .

C. F. < fleason
J. R. Iakisch __.

D. L, ( -armody
R. J. Newell

do
Burley. Idaho Acting supt

< 'onstr. engr. .

Supt. of power
( 'onstr ensr
Superintendent
(.'onstr. engr.

do
do

Engineer

G. C. Patterson
Francis J. Kartell

B. E. Stoutemyer
.1. R. Alexandei . . . ..
W. .1 Burke
.1 R. Alexander
li .1 Coffes
B E Stoutemyer
R .1 Coffey. ....
J. If. Alexandei

do
H. .1 S De\ i..-

do

Moon Lake
North Platte _

Duchesne, Utah
Guernsey, Wyo. _

Ogden, Utah
Orland. Calif. ..

Boise. Idaho...

Ogden River
Orland
Owybee __

11 W. Johnson
W. IJ. Funk
Robert B. .Smith
l ieoi ge W. Ls le

Francis .J. Farrell. .

11. 11 Be.-ryhill

Parker Dam 3 E. A. Moritz
Charles A. Burns
E. O. Larson .

L. R. Fiock

Pine River (Vallecito Dara)..
Provo River .

Bayfield, Colo.
Siili Lake Cits < tah .

El Paso, Tex ... .

Caballo, N Mex. ..

Rio Grande . ._ Superintendent El Paso, Tex.
Caballo Dam. S. F. Crecelius. _

H. D. Comstock
E. C. Koppen
E. O. Larson...

Riverton Riverton, Wyo
Phoenix Ariz __
Salt Lake City. Utah
Pom ell, Wyo

Superintendent
( ' nstr. engr_ _ __

do

Billings. Mont.
Los Angeles. Calif.
.Salt Lake City. Utah.
Billings. Mont.

Salt River ...
Sanpete _ . Francis .1. Farrell

L. J. Windle 2

.!. 1; Alexander
W. J. Burke.Shoshone.. L. J. WindleZ.

Walter F. Kemp
A. W. Walker
1. .1. Foster
C. L. Tice- ..
A. A. Whitmore
C.B.Elliott., .

Superintendent
Heart Mountain Cody. Wyo .

Fairfield, Monl
do . . do

Sun River, Greenfields division do
Truckee River Storage.
Umatilla (McKay Dam).

Reno, Nev
Pendleton, < >reg
< runnison, Colo

< 'iii-i i engr ( teorge B. Snow . .1 R.Alexander..
B. E. Stouternj er .

Salt Lake City, Utah.
Portland, < >reg
Salt Lake Citj . 1 fall.

Uncompahgre: Taylor Park Ew ap P. Anderson ... ..
. doRepairs to canals Monl rose, ( "olo

Ashton, Idaho
Vale, "res .

( 'onstr. engr
do

do
Upper Snake River Storage *

Vale
II. A. Parker.. _

C. C. Ketchum .

Emmanuel V. Hillius B. E Stoiiteiuycr .

do
Portland Oreg

Yakima ...
do

do do
Charles E ( 'row i\q\ er

K C. E. Weber...
< 'onstr engr
Superintendent

Alex S. ILirker do Do.
Los Angeles. Calif.Yuma . Yuma. Ariz ... Noble 0. Anderson . . R .1 Coffey

1

1 Boulder Canyon. 3 Non-Federal. i Island Park and Grassy Lake Dai

Projects or divisions of projects of Bureau of Reclamation operated by water users

* >rganization Office

Operating official Secretary

Name Title Name Address

Baker (Thief Valley division) Lower Powder River irrigation district . .

Bitter Root irriga turn district. . .

Baker, Oreg.
Hamilton, Mont
Boise, Idaho.
Notus, blah. j

Grand Jctn, , < 'ulo. _

Ballantine. Mont
Wellsville Utah
Bonanza, Oreg

do

A .1 Kilter F. A, Phillips Keating.
1 la nulton.
Boise
Caldwell.
Grand Jctn.
Ballantme.
Logan.

Bitter Root N. W. Blindauer
Wm. H Tulle,...
W. H. Jordan.
Charles Tharp

Elsie H. Wagner
F. J. Hanagan _Project manager..

Superintendent .

d<>

Do __

C. J McCormich
Huntley. . . ._ E, E Lewis

B. L. Mendenhall
Chas. A. Revell
Henry Schmor. Jr
Axel Persson
A. L. Benton
Frank A. Ballanl
Hugh L. Crawford....
S. T. Baer

South Cache W. U. A Superintendent Harry C. Parker
Chas. A. Revell
Dorothy Eyers
O. B. Patters,,,,

R. H. Clarkson
0. W. Paul

Klamath. Langell Valley Langell Valley irrigation district.

Lower Yellowstone Board of Control ... Sidnes . Mont
Chinook, Mont
Rupert, Idaho
Burley, Idaho .

Gooding, Idaho

Sidnej
Milk River: Chinook division 1, Alfalfa Valley irrigation district

Minidoka: Gravity Manager
do
do

Rupert.
Burley.
Gooding.
Fallon

Burley irrigation district
Amer Falls Reserv. Dist No '

Frank 0. Redfield
Gooding

Newlands . Truckee-Carson irrigation district.
Pathfinder irrigation district .

< rering-Fort Laramie irrigation district - . -

W. H. Wallace
North Platte: Interstate division.. Mitchell, Nebr ._ _.

Gering, Nebr. _

Torrington, Wyo
Northport, Nebr
' Ikanogan, Wash .

Ogden, Utah
Phoenix, Ariz __
Powell, Wyo
Deaver, Wyo
Payson. Utah .

Fort Shaw. Mont
Fairfield, Mont
Hermiston, Oreg .

Irrigon, Oreg
Montrose, Colo .

Ellensburg. Wash

do.. . Flora K Schroeder
C, ( J-. Klingnian
Mary Harrach .

Mab.-I .1. Thompson
Nelson D. Thorp
D. D. Harris. _.

Fort Laramie division .

Do
W. O. Fleenor
Bert L. Adams

Superintendent
. do

Gering.
Torrington.
Bridgeport.
| tka nogan
Ogden.

Northport division do...
' >kanogan irrigation district

Weber River Water Users' Assn. ....
Salt River Valley W. U. A

Nelson D. Thorp.
I). J>. Harris

Manager. .

Superintendent..
do

Salt Lake Basin (Echo Res '

Salt River F. C. Henshaw
Geo. W.Atkins
Lee N. Richards
E. G. Breeze
E . J . G regory
H. P. Wangen __
Enos D. Martin
A C. Houghton ..

Shoshone: Garland division F. E. Martin 1 'resident
Manager
President . _

Manager
do

Powell.
Deaver irrigation district _ _.
Straw 1 erry Water Users' Assn .

Fort Shaw irrigation district

Strawberry Valley _ ..
Sun River: Fort Shaw division

William Grotegut.. ..
E. J. Gregor.v. _

A. W. Walker

Payson.
Fort Shaw.

Hermiston irrigation district
West Extension irrigation district.

Uncompahgre Valley W U. A

E. D. Martin. .. do
A. C. Houghton. do Irrigon.
Jesse R. Tompson
W V. Russell . Manager.. G. L. Sterling

1 Operated by 5 irrigation districts.

Important investigations in progress

Project Office In charge of

—

Title

P. J. Preston .

F. A. Banks

Gallatin Vallev R. R. Robertson . .

Hugh Howell
Lester C. Walker
Wm. G. Sloan
Frank C. Merriell

Do.
Do.

Denver, Colo . Do.
Do.

Black Hills Rapid City. S. Dak .. R. E. Kennedy . ..... .

A.N.Thompson ... _ .

E.O.Larson _ _ . _

J. A. Keimig
C. C. Fisher _

Salt Lake Basin ... _ ... Salt Lake City, Utah... Do.

Issued monthly by the Bureau of Reclamation, Department of the Interior, as approved by the Director of the Budget. Sallie A. B. Coe, Editor



COLUMBIA BASIN PROJECT, WASHINGTON.
REMOVING THE SILT LAID IN THE COLUMBIA RIVER CHANNEL IN GLACIAL AGES. THIS EXCAVATOR IS AT WORK IN THE CENTRAL
SECTION WHERE UNTIL A FEW MONTHS AGO THE COLUMBIA RIVER FLOWED AT GRAND COULEE DAM. NOW BEING CONSTRUCTED
BY THE BUREAU OF RECLAMATION AS THE PRINCIPAL ENGINEERING FEATURE OF ITS COLUMBIA BASIN PROJECT, IN EASTERN

WASHINGTON. THE STEEL COFFERDAM CELLS BY WHICH THE RIVER WAS DIVERTED FROM
ITS COURSE TOWER ABOVE THE EXCAVATION.



r~2 /- s /iiv

THE

RECLAMATION ERA
sjfrWV/i/

VOL. 27, NO. 6
PUBLICATION

SfP « 1937

JUNE 1937

2^

DESERT LAND WAITING FOR

<i

A HIGHLY DEVELOPED VALLEY—ONE OF THE RESULTS OF FEDERAL RECLAMATION.

THIS EXAMPLE OF THE TRANSFORMATION OF DESERT TO PRODUCTIVE LAND HAS BEEN REPEATED OVER AND OVER AGAIN
SINCE THE PASSAGE OF THE RECLAMATION ACT. 35 YEARS AGO.
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River Regulation in Our National Conservation Program

By John C. Page, Commissioner of Reclamation '

FROM Maine to California, the life of

every citizen of the United States is

affected in some manner by one or more
of the problems connected with water.

A fortunate few are faced with only one

problem, and perhaps it is of minor im-

portance. But many millions are con-

fronted with several, some of them pre-

senting serious threats to health, to

property, to the ability to earn a liveli-

hood, or to life itself.

The uses of water are many and im-

portant, but every use creates a corre-

sponding problem, and the problems are

growing more complex day by day.

Despite the prevalence of these problems,

little progress has been made toward

solving them except on a local and often

a temporary basis. A broader approach

is needed and more permanent solutions

must be found.

The National Resources Committee
now is encouraging a broader under-

standing. Its monumental study and
report on Drainage Basin Problems and
Programs has provided the first national

inventory of water problems and the

outline of a national plan for their cor-

rection. If this work is used as the

foundation for a national program to be

revised and added to year by year, there

is every reason to believe that many of

the mistakes of the past can be eliminated

and the problems which arise from them
can be solved.

A remarkable feature of the Resources

Committee's report is the disclosure that

generally in all sections of the country the

most efficient method of meeting present

difficulties will be found in the regulation

of our rivers through the control and con-

servation of their waters.

Many purposes are served by regula-

tion to smooth out the peaks and valleys

of the flow chart of a stream. Floods thus

are curtailed, navigation improved, a

more reliable water supply is provided

for domestic use, and, in the West where

irrigation is necessary, pollution is some-

what abated and more favorable condi-

tions are provided for fish life. All of

these benefits, it will be seen, are among
the objectives of the national conserva-

tion program. In addition, the dams
and reservoirs which must be constructed

to achieve a regulated flow, in a great

many instances will make possible the

incidental generation of hydroelectric

power, to help defray the costs of the

1 Address delivered Apr. 26 before Thirty-second

Annual Convention of the National Rivers and Har-

bors Congress, at the Mayflower Hotel, Washington,

D. C.

145887—37 1

projects and at the same time improve
the public lot.

MAJOR WATER PROBLEMS

Three major water problems have been

attacked in the past on a broad national

basis. They are flood control, naviga-

tion, and irrigation.

Flood control and navigation improve-

ments, as is well known, have been

placed under the jurisdiction of the Corps
of Engineers, War Department, one of

the world's outstanding engineering agen-

cies. The responsibility of constructing

and operating irrigation improvements
rests with the Bureau of Reclamation,

Department of the Interior.

All of you, at this meeting, are familiar

with the history and objectives of the

work of the Corps of Engineers, so that

it is unnecessary for me to comment
upon them. However, as a representa-

tive of the engineering profession, I

would like to pay tribute to its unexcelled

record of useful and valuable work.

Since the activities of the Bureau of

Reclamation are closely confined to one

region, the semiarid and arid West, a

general understanding of its work and
objectives is not so widespread. For that

reason, I should like your indulgence for

a moment to speak of these.

In round figures, 600,000,000 acres, the

western one-third of the United States,

is semiarid or arid. Daniel Webster once

called this territory "the Great American

Desert", and while the term was accepted

and used far and wide, the implications

of it never were generally understood.

Here is an empire with deficient rainfall,

where the water problem is the reverse of

that you have to face. It is not periodic

floods, but continuous drought that con-

fronts the people who inhabit this region.

Because of this condition, the West is far

advanced in its thinking concerning water

in comparison with other sections of our

country. Since all agriculture and life

itself in the West are dependent upon
conservation and careful use of what
little water is made available by nature,

from earliest days water has been recog-

nized as the primary resource, and the

control of it as the most vital function.

INSUFFICIENT WATER TO IRRIGATE ARID

WEST

It has been shown by careful analysis

that when all the waters in all the rivers

draining these vast Western States is con-

served and used, only about 4 percent of

the land area of this region can be irri-

gated and thus made productive. Already

this area has about 11 percent of the

Nation's population. Its population is

increasing year by year, but it never can

have an agriculture as extensive as, for

example, the State of Kansas. There

simply is insufficient water to serve a

larger area.

In 1902 the Congress recognized with

passage of the Federal Reclamation Act

that the development of the West was
essential to the welfare of the Nation. It

created the Bureau of Reclamation for

the purpose of investing funds received

Alamogordo dam, Carlsbad Project. New Mexico. Stilling Basin
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from the sale of western public lands in

self-liquidating irrigation projects.

Since that time the Bureau of Reclama-

tion has been engaged in the work of

strengthening the agricultural foundation

upon which the civilization of one-third

of this country is built. It has constructed

about two score projects for irrigation of

an area only two-thirds as big as Connect-

icut. All the cost of these projects has

been levied against the lands improved.

The investment is being repaid and will

be repaid in full.

It might seem, at first glance, that this

work is so small and the acreage served so

insignificant in comparison with national

totals as to be of relatively little impor-

tance. The value of Robinson Crusoe's

goat, however, was not measured by its

size, but by the overwhelming need of

Robinson Crusoe for a goat. So it is with

Federal Reclamation. The value of these

projects in the West is not measured by

their size, but by the West's overwhelm-

ing need for land in any amount which

can be made productive.

It might be said that the West has long

been "water conscious." It can be said

that the whole Nation rapidly is becoming

so. No longer does the Nation extend

only its sympathy to that section which

suffers a catastrophe. The droughts of

the Great Plains and the floods of the

Ohio Valley have brought home to all of

us that our Nation is not disjointed. We
realize now that an injury to a member
of the body politic can cause it to suffer

in much the same way that a broken leg

affects a man.
The realization has come that we must

conserve and protect our resources and

that water is one of the most important

of these resources. Controlled and used,

water adds to all other values, but uncon-

trolled and abused, it becomes an agent

of destruction.

I submit that no conservation program

which deals with forests, grazing lands,

the soil, minerals, and wildlife, and leaves

out water, is complete. Conversely, I

believe it is evident that a program which

would deal simply with water would be

inadequate.

Soil erosion vitally affects regulation of

our rivers, since the eroded earth can fill

reservoirs and render them useless and
since it can clog channels. Reforestation

and afforestation and preservation of the

public ranges have an important bearing

on erosion and a direct and obvious influ-

ence on the problem of regulating our

streams.

It is apparent that all conservation

activities must be carefully coordinated,

and that regulation of our rivers must be

fitted meticulously into the conservation

pattern.

Power Production at Boulder Dam
Boulder Dam, on June 1, will settle into

its regular and permanent routine of

power production, and from that date

forward all Boulder Dam power purchase

contracts will be in full force and effect.

Secretary of Interior Harold L. Ickes

on May 11 notified the first group of

purchasers of Boulder Dam power that

on June 1 the Bureau of Reclamation

would be ready to deliver hydroelectric

energy on a firm or continuous basis.

The service of this notice automatically

sets in motion the whole train of contracts

for purchase of Boulder Dam power, and,

in addition, will increase by more than

300 percent the revenue to the Govern-

ment from the power now being generated

at Boulder Dam.
The notices were issued to the De-

partment of Water and Power of the

City of Los Angeles, to the City Council

of Burbank, Calif., to the mayor of

Glendale, Calif., to the board of directors

of Pasadena, Calif., representatives of the

four municipalities which are power con-

tractors. It informed the power con-

tractors that in accordance with article

11 (a) of the contract for lease of power

privilege at Boulder Dam dated April 26,

1930, notice is served that 1,250,000,000

kilowatt-hours of energy per year will be

ready for delivery on June 1, 1937.

The Boulder Dam power purchase con-

tracts stipulated that notice of availability

of 1,250,000,000 kilowatt-hours of electric

energy per year would serve to place the

contracts on a firm power basis, thus

requiring payment of 1.63 mills per kilo-

watt-hour for energy received.

Under an interim contract which has

been in effect since the first generator

went into service at Boulder Dam last

autumn, these municipalities have been

obtaining their power for payment of half

a mill per kilowatt-hour, the rate as-

signed for secondary energy.

It is expected that the revenues to the

Government from the sale of Boulder

Dam power in 1937 will approximate

$1,500,000.

Slightly more than 11,000,000 acre-

feet of water now is stored in Lake Mead
behind Boulder Dam, and the prospects

are that by the end of the spring flood

run-off from the Colorado River water-

shed about 17,000,000 acre-feet will be
in storage. With 17,000,000 acre-feet of

water stored, a head of 472 feet will be

supplied for the turbines in the power-

house. The turbines in the power plant

are designed to operate under a minimum
head of 420 feet. The lake is expected

to reach a depth sufficient to provide this

minimum head before the end of May.
With the head available and 17,000,000

acre-feet in storage, it will be possible,

beyond any doubt, to supply 1,250,-

000,000 kilowatt-hours of electric energy

per year with the four generators now in

operation.

The contracts for the purchase of

Boulder Dam power negotiated with the

utilities and other agencies, in addition

to the four municipalities, contain pro-

visions which make them automatically

operative at definite intervals after the

date when firm power is delivered on the

Los Angeles contract.

A . S. A. E. meets

The thirty-first annual meeting of the

American Society of Agricultural Engi-

neers is to be held June 21-24 at the Uni-

versity of Illinois, Urbana. Technical

division programs have been built up by

the several chairmen and representative

groups of members. The farm structures

division will feature farm housing; agri-

cultural engineer's responsibility in the

promotion of better farm buildings, and
papers on individual structural problems

and developments.

Power and machinery division attention

is to be centered on " The Farm Tractor

Fuel Problem," "Quick Attachable and
Detachable Power Farming Equipment,"

and "Natural and Artificial Curing of

Forage Crops." The rural electric divi-

sion will offer sessions on extending elec-

tric service in rural areas, assisting the

farm customer, and electric service for

the farm family.

Klamath Farm Clubs Active

A crowd estimated at 4,500 persons

attended and viewed the 4-H and Future

Farmers of America exhibits and contests

at the Junior Spring Fair held at Klamath
County Fair Grounds and Altamont

School (Klamatb project), on April 24.

Initiated at this year's fair was the award-

ing of scholarships to summer school or

summer camp in place of cash prizes to

the various exhibition divisions. First

and second place winners received full

scholarships to CorvaJlis this summer,
and third and fourth place winners have

a choice of half scholarships to Corvallis

or full scholarships to the 4-H summer
camp.

In the soil and water conservation divi-

sion a wide variety of irrigation, drainage,

erosion control, and land use problems

are slated for consideration.
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than water users, payable in advance by
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favor of the Bureau of Reclamation.

Special reduced rates are given indi-

vidual water-user owners or water-users'

organizations for mass subscriptions on

Federal irrigation projects.
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Thirty-five Years of

Reclamation

The Bureau of Reclamation marks its

thirty-fifth birthday on June 17, 1937.

On June 17, 1902, President Theodore

Roosevelt approved the Reclamation Act

thus setting in motion the development

of the arid and semiarid West by the Fed-

eral Government, which is of such vital

interest not only to those who have estab-

lished their homes on the lands deriving

direct benefits, but indirectly to a marked

degree the entire population of the United

States. For instance, the engineering

works already constructed have drawn on

machinery and equipment from the mar-

kets of all sections of the country and the

dams and appurtenant works now in proc-

ess of construction continue to spread

labor and purchases of such material over

many States. The Grand Coulee Dam on

the Columbia Basin project in Washing-

ton, our present work of greatest magni-

tude, is supplying employment to the

labor producing machinery and equip-

ment required in the construction; these

materials to December 31 last were pur-

chased from 40 States and the District of

Columbia totaling $23,264,334; and in

addition about $2,000,000 had been paid

for freighting the purchases to the dam.

Almost one-half of the money which had

gone for materials and supplies was spent

in States east of the Mississippi River;

and nearly two-thirds was spent in the

production of off-the-site labor.

ECONOMIC FEATURES

The irrigated area on Federal projects

of the western third of the United States,

exclusive of Warren Act projects, in 1906,

the first year for which this record is

available, was 22,300 acres; the cropped

area was 20,100 acres; and the crop value

was $244,900. At the close of 1936, the

latest published report shows a total irri-

gated area including Warren Act proj-

ects of 3,038,187 acres; a cropped area

of 2,902,278 acres and a cumulative

total crop value over the years of

$2,314,467,489.

While considering the benefits enjoyed

by our country at large during the con-

struction periods it is well also to con-

template the lasting benefits to the

country resulting from this construction

through the production of crops. The
Haw-Schmitt report on Federal reclama-

tion made to the Secretary of the Interior

in 1935 gives the following facts:

"Data collected on a number of recla-

mation projects during October 1934 in a

special study give a tangible basis for

estimating the effect of reclamation pro-

duction on general business. Records

were obtained of the expenditures for

purchases outside of the local trade terri-

tory by representative farmers, covering a

period of 7 to 10 years. They show that

75 to 80 percent of the farm income was

thus spent on the purchase of commodi-

ties produced in the industrial sections of

the United States; in other words, only

about one-fourth of the farm production

income was used for irrigation operation,

tax payments, labor, and local supplies,

while three-fourths went into the general

industrial and trade stream.

"Applying this result to the mean pro-

duction of all the projects, taken at about

$60,000,000 per year on the average we

may conclude that the projects send about

$45,000,000 each year into the industrial

market."

Reclamation by irrigation has such an

important place in the economics of the

country that to fully appreciate its value

we need only to think of a country with

one-third of its area barren and useless,

and of the thickly populated sections

continually increasing but with resources

being steadily drawn upon and rapidly

diminishing with the increasing popula-

tion. We need to visualize the Utah
deserts as the Mormon pioneers first saw
them, and contrast that dreary prospect

with the orchards and gardens which now
surround the State's beautiful capital

city.

The irrigated country has allowed a

spread of population, and the soil in that

section under irrigation is producing many
crops for local needs and for the shipment

of specialized crops to other sections of

this country and also to foreign markets.

SETTLEMENT AND ECONOMIC DATA

At the close of the fiscal year 1936

there were 46,462 irrigated farms with a

population of 205,055 on the Federal

Reclamation projects; 244 towns with a

population of 635,208; 834 schools; 971

churches; 107 banks with a capital stock

of more than $13,000,000; deposits of

$210,767,000 and 241,150 depositors.

Taxable property is thus created, con-

gested areas are relieved, employment is

spread, and the country as a whole is

benefited.

With the work in progress these bene-

fits will continue to increase. As in the

past, the landless man and the manless

land will be brought together, and the

water salvaged by the engineering struc-

tures already completed and those now
under construction, as well as the works

which are in present prospect, will con-

tinue to bring life and happiness to the

country west of the one-hundredth me-

ridian and to spread its benefits to other

sections throughout our great country.

—

S. C.

F. O. Hagie, of Yakima, Wash., was

recently elected secretary of the National

Reclamation Association with offices in

Washington, D. C, and has tendered

his resignation as executive secretary of

the Yakima Chamber of Commerce.

(Cut along this line)

Commissioner, (Date)

Bureau of Reclamation,

Washington, D. C.

Sir: I am enclosing my check 1 (or money order) for 75 cents to pay for a year's subscription to The

Reclamation Era.

Very truly yours,

(Name)

(Address)
' Do not send stamps.

Note.—30 cents postal charges should be added (or

foreign subscriptions.
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Thirty-Five Years of Dam Construction

By IV. I. Stvanton, Associate Engineer, Bureau of Reclamation, Washington, D. C.

WITH the dedication of the Boulder

Dam by President Franklin D.

Roosevelt on September 30, 1935, and

the inauguration of the power develop-

ment there by the President on September

11, 1936, about 25 years after his dis-

tinguished cousin, Theodore Roosevelt,

had dedicated the Roosevelt Dam, there

was brought towards fulfillment the exten-

sive program of dam construction by the

Bureau of Reclamation. The program

has thus far involved the construction of

160 storage and diversion dams of all

heights and volumes, ranging up to 727

feet for the Boulder Dam with a volume

of 3,250,000 cubic yards, with 19 dams
under construction at the present time.

With the passage of the Reclamation

Act in 1902 plans were immediately made
for commencing construction of a number
of irrigation projects, and so rapidly was

the program inaugurated that in the

following year, 1903, construction of the

Truckee diversion dam was commenced,
and in 1904 a second diversion dam, the

Carson Dam also in Nevada, was begun

and excavation for the Minidoka storage

dam, a large rock-fill structure with a

concrete corewall, was commenced.

In 1905 construction of five large

storage and diversion dams was begun,

including the Roosevelt Dam on the Salt

River in Arizona, the Laguna Dam on the

Colorado River, 10 miles above Yuma,
Ariz., and the Pathfinder and Shoshone

Dams in Wyoming. The Roosevelt

dam site was located 75 miles from

Phoenix, the nearest railroad center, and
it was necessary to do much preliminary

work in the way of road and camp con-

struction, and to manufacture cement
which resulted in a saving of many
thousands of dollars. The Roosevelt

Dam is an arch-gravity structure of rubble

masonry 284 feet in height. The Path-

finder Dam, named for Fremont, the

pathfinder of the route through the North
Platte River Valley, is a masonry gravity

arch with a height of 218 feet. The
Shoshone Dam is a rubble concrete arch

328 feet in height located in a canyon on
the route to Yellowstone Park and for

many years it Mas the "highest dam in

the world." In contrast to these high

storage dams, the Laguna Dam is of the

low Indian weir type of concrete and
rock fill, only 40 feet in height, nearly a
mile in length and having a volume of

nearly a half million cubic yards.

In the early days of reclamation 1906

was the banner year in the number of

dams commenced, as construction of 12

dams was begun, including such widely

scattered structures as Granite Reef in

Arizona; Avalon and Leasburg in New
Mexico; Boise and Deer Flat in Idaho;

Lower Yellowstone, a rock-filled timber

weir in Montana; Cold Springs in Oregon;

Sunnyside diversion in Washington; and
Belle Fourche storage near the Black

Hills in South Dakota, an earth-fill

structure with a volume of 1,600,000

cubic yards, having a concrete face to

prevent erosion by wave action in this

wide sweep of prairie countr}-.

The Conconully Dam on the Okanogan
project in Washington was begun in 1907.

It is the first entirely hydraulic-fill type

of structure built by the Bureau, having

a height of 67 feet, a length of 1,000 feet,

and a volume of more than 350,000 cubic

yards. Other dams begun in this year

include the Willow Creek storage dam
on the Sun River project in Montana,
and the Whalen diversion dam on the

North Platte River in Wyoming.
The East Park storage dam on the

Orland project in northern California

was begun in 1908 and completed in 1910.

It is a concrete gravity arch. Dodson
diversion, a rock-fill crib dam on the

Milk River project and the Bumping
Lake storage dam on the Yakima project

were started the same year and all of them
were completed in 1910.

Elephant Butte and Arrowrock Dams.—
One of the largest dams and the one which

formed the largest reservoir until the

completion of Boulder Dam, is the

Elephant Butte Dam on the Rio Grande
in New Mexico. It is a cyclopean-rubble

gravity structure exceeding 300 feet in

height, is nearly 1,200 feet long, and con-

tains more than 600,000 cubic yards. It

was necessary to build a railroad to the

site, with extensive camps, and water and
sewer systems. The dam was begun in

1910 and completed in 1916, and its con-

struction was almost coincident with the

building of the Arrowrock Dam on the

Boise River in Idaho, an arch-gravity

structure 50 feet higher but having prac-

tically the same volume. There was a

friendly rivalry between the concreting

forces on each of these dams, wLich

resulted in their completion in record

time with the most modern types of

cableways and concrete mixers then in

use. As with the Elephant Butte Dam
it was necessary to do a large amount of

preliminary work at the Arrowrock dam
site in the shape of a railroad line and

camps to facilitate construction located

far from the nearest settlements.

Lahontan Dam..—The Lahontan Dam,
located on the Newlands project in Ne-

vada and named for a prehistoric lake,

which was also J^egun in 1911 and com-
pleted in 1915, is an earth and gravel fill

structure with two unique curved spill-

ways leading to a circular spillway pool

at the river bed.

Strawberry Dam.—The Strawberry

Dam in Utah is an earth-fill structure

with concrete corewall and stores water

in the Colorado River Basin for irrigation

of lands in the Great Interior Basin by
means of a 3%-mile tunnel through the

Continental Divide. It was begun in

1911 and completed in 1913.

Grand Valley Dam.—One of the unique

diversion dams built just previous to our

entrance into the World War was the

roller-crest dam on the Grand Valley

project in Colorado, the plans for which

had to be redrawn in this country on
account of the difficulty of transportation

from Germany. The concrete weir is

surmounted by a steel roller crest in sec-

tions, with a total length of 542 feet, and
permits the passing of flood waters with-

out damage to nearby railway lines.

Tieton Dam.-—The Tieton Dam, the

largest earth-fill storage dam on the

Yakima project, was commenced after the

World War in 1921 and completed in

1925. It is a hydraulic sand and gravel

structure with a concrete and clay core-

wall, having a height of 222 feet and vol-

ume of 2,000,000 cubic yards.

Stony Gorge Dam.-—Engineering geol-

ogy goes hand in hand with engineering

design in the construction of the immense
storage dams as a wise safety precaution.

In the construction of the Stony Gorge

Dam on the Orland project it was found

necessary to bridge a fault zone and a

reinforced concrete Ambursen type of

structure was built, having a height of

142 feet, a length of 868 feet and con-

taining 43,000 cubic yards of concrete.

Owyhee Dam.—In the construction of

the Owyhee storage dam in Oregon, the

highest until eclipsed by Boulder Dam,
it was necessary to locate the structure

over a fault and an arched-gravity con-

crete dam was built with a height of 417

feet, length of 833 feet, and volume of

537,000 cubic yards. The cut-off wall

in the fault cleft in the foundation was
filled with concrete to a depth of more
than 500 feet. One of the unique fea-

tures of the outlet is a "glory hole" spill-

way-—a circular outlet rising to the water

surface of the reservoir when full and

providing for an outflow to regulate the

elevation.

Boidder Canyon Dam.—With the enact-

ment into law of the Boulder Canyon
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Project Act December 21, 1928, with its

authorized appropriation of $165,000,000,

preparations were made for the prelim-

inary work looking to the construction of

the immense dam in the canyon of the

Colorado. When the first appropriation

was made available the following year,

active construction of the town of Boulder

City in Nevada was begun, and construc-

tion of the railroad and highway to Las

Vegas were started. The contract for the

construction of the dam and appurtenant

works at a cost of about $50,000,000 was

awarded to the Six Companies in 1931,

and the excavation of the four 56-foot

diameter diversion tunnels for the outlet

works in the canyon walls was pushed for-

ward so rapidly that it was possible to

lay the foundation of this dam 60 feet

below the water level on June 6, 1933.

The last batch of the 3,300,000 cubic

yards of concrete was placed on May 29,

1P35, 2 years ahead of schedule.

Grand Coulee Dam.—The largest and
most noted dam under construction at

the present time is the Grand Coulee

Dam on the Columbia River in the State

of Washington. This dam will have a

height on completion of 550 feet, a length

of 4,200 feet, a volume of concrete of

10,500,000 cubic yards, and will form a

reservoir extending 150 irnles in length to

the Canadian border. Already the foun-

dation portion of the structure is about

three-fourths completed. The river hav-

ing a flow 10 times that of the Colorado,

or 250,000 second feet, has been diverted

through a portion of the completed

structure. There are about 6,000 men

cflTew

'jfelaaiatioii

1. Truckee diversion dam, Newlands Project, Xevada. Completed June 1905.

2. Shoshone storage dam, Shoshone Project, Wyoming. A monolithic rubble
concrete structure of arch type. Maximum height 328 feet. Completed January
16, 1910.

3. Arrowrock storage dam, Boise Project, Idaho, 353 feet high. Completed
November 1915.

4. Owyhee storage dam, Owyhee Project, Oregon-Idaho, 417 feet high. Dedi-
cated July 1932.

5. Boulder dam, Boulder Canyon Project, Arizona-Nevada. The highest dam
in the world, 727 feet. Dedicated by President Roosevelt September 30, 1935.

6. Grand Coulee dam, Columbia Basin Project, Washington, now under con-

struction. Wr ith almost 2,000,000 cubic yards of concrete already poured and
excavation nearly completed. The magnitude of the structure can be obtained
from this photograph.

7. Roosevelt dam, Salt River Project, Arizona. This storage dam is of rubble

masonry with coursed rubble faces, laid in Portland cement mortar. Height
284 feet.
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engaged in constructing cofferdams, ex-

cavating the bed of the river, and plac-

ing concrete in the river section of this

immense structure. As with the Roose-

velt, Arrowrock, and Elephant Butte

Dams, it was necessary to do a consider-

able amount of pioneering in the way of

building roads and railroads to the site and

constructing model towns for the homes
of those erecting this colossal structure.

Imperial Darn.—One of the most

interesting dams under construction is

the Imperial Dam on the Colorado River,

which will serve as the intake for the

All-American Canal on the California

side and the Gila Canal on the Arizona

side. The dam is a floating hollow-

concrete structure about 50 feet in height,

with a crest length of 3,500 feet and a

volume of 217,000 cubic yards. In con-

nection with this dam, desilting works are

being constructed for removing the silt

from water entering the canals, which has

caused an expense of $1,000,000 per year in

the past to the farmers in Imperial Valley.

At the present time the Bureau has 19

dams under construction, and the following

table gives the percentage of completion:

Per-

Name State Bids opened cent of

com-
pletion

Alamogordo... New Mexico. Dec. 21, 1935 80
Alcova. Wyoming Jnlv 15,1935 53
Bartlett Arizona May 16,1936 13

Boca California Sept. 30, 1936 5
Bull Lake Wyoming Dec. 7, 1935 65
Caballo New Mexico. Apr. 2, 1936 33
Cross Cut Idaho July 10, 1936 40
Parker Arizona July 26, 1934 62
Fresno Montana Oct. 30, 1936 10
Grand Coulee. Washington- June 18, 1934 22
Grassy Lake... Idaho Aug. 7, 1936 20
Imperial Arizona-Cali-

fornia.

Idaho

Nov. 21, 1935 63

Island Park... Aug. 5, 1935 63
Marshall Ford. Texas Oct. 20, 1936 20
Moon Lake Utah Feb. 4, 1935 60
Pine View do_ Sept. 5, 1934 98
Seminole Wyoming July 22, 1935 27
Taylor Park... Colorado Feb. 18, 1935 60
Unity. Oregon Nov. 30, 1935 16

These dams are giving employment to

thousands of men and utilize large quan-
tities of cement, steel, machinery, and
other products from both eastern and
western mills and manufacturing centers.

Engineering research.—In connection

with the design and construction of these

immense structures it was necessary to do
a large amount of original research and
investigational work. Laboratories for

the testing of models of dams, spillways,

and of earth, cement, and concrete aggre-

gate were established, and a large num-
ber of technical memoranda dealing with

all phases of the problems of dam con-

struction, and the quality of materials

utilized including cement and concrete

were issued. Specifications were pre-

pared for a low-heat type of cement and
altogether there have been issued more
than 1,700 specifications for the dams and
appurtenant works, power plants, and irri-

gation canals and structures. An organi-

zation of approximately 800 engineers and
technical experts is located in Denver
under the supervision of the chief engineer,

to design and supervise construction of

these projects which are without precedent

in the field of modern engineering. John

L. Savage is the chief designing engineer.

During the 35 years of the life of this

Bureau, there have been six directors or

commissioners and but four chief engi-

neers as follows:

Commissioners: Chas. D. Walcott

(1902-1907), F. H. Newell (1907-1914),

Arthur P. Davis (1914-1923), D. W.
Davis (1923-1924), Elwood Mead (1924-

1936), John C. Page (present commis-
sioner, appointed January 25, 1937, by
President Roosevelt).

Chief engineers: F. H. Newell (1902-

1907), A. P. Davis (1907-1920), F. E.

Weymouth (1920-1924), R. F. Walter

(present incumbent, appointed by the

Secretary of the Interior May 1, 1925).

A list of the dams exceeding 50 feet in height on the Federal projects con-

structed or under construction by the Bureau of Reclamation follows:

Feet

Boulder 727

Grand Coulee 550

Owyhee 417

Arrowrock 353

Shoshone 328

Parker 320

Elephant Butte 306

Horse Mesa 305

Roosevelt 284

Bartlett 270

Seminoe 265

Marshall Ford 265

Alcova 232

Mormon Flat 229

Tieton 222

Pathfinder 218

Stewart Mountain 212

Taylor Park 200

Gibson 195

Black Canyon 183

McKay 165

Deadwood 160

Echo 155

Alamogordo 142

Stony Gorge 142

East Park 139

Cle Elum 135

Sun River 135

Lahontan 124

Grassy Lake 120

Boca 110

Cave Creek 109

Warm Springs 109

Belle Fourche 108

Guernsey 105

Feet

Pine View 100

Cold Springs 98

Sherburne Lakes 98

Agency Valley 93

Caballo 90

Moon Lake 90

Gerber 88

Minidoka 86

Island Park 85

American Falls 85

Clear Creek 84

Milner 80

Unity 78

Fresno 77

Rye Patch 75

Bull Lake 75

Strawberry 72

Willow Creek 71

WiUwood 70

Deer Flat 70

Keechelus 70

Thief Valley 70

Boise River 68

Conconully 67

Jackson Lake 67

Easton 66

Minatare 65

Kachess 63

Como 60

McMillan 57

Avalon 54

Elephant Butte Dike 50

Ralston 50

Imperial 50

Lake Mead, Largest Artificial Lake in the World

Enough water to supply the domestic

needs of the entire population of the

United States for more than 3 years has

been stored in Lake Mead by Boulder

Dam. John C. Page, Commissioner of

Reclamation, reported to Secretary of the

Interior Harold L. Ickes on May 5 that

"Lake Mead now contains 11,000,000 acre-

feet of water, a gain of 1,000,000 acre-feet

in a month."
This man-made lake, the largest in the

world, extends up the Colorado River 101

miles above Boulder Dam and covers

72,200 acres in what was once one of the

most forbidding deserts on the North

American continent. As Lake Mead
grows, additional security is provided for

the tens of thousands of irrigation farmers

along the Colorado River below Boulder

Dam in the Imperial Valley in southern

California. Faced with continual dan-

ger of either flood or drought as the

Colorado River fluctuated, these com-

munities now are assured for all time of

a regulated, continuous, and adequate

water supply.
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West needs further agricultural development

Astriking illustration of the need for

further agricultural development
in the West by reclamation is found in a

study of sectional increases in the popu-
lation of the United States since 1910.

In 1910 there were in the United

States 91,972,266 persons, while in 1930

there were 122,775,046, an increase of

33.5 percent; in 1910 there were in the

Mountain States 2,633,517 and in 1930,

3,701,789, an increase of 40.6 percent;

in 1910 there were in the Pacific Coast
States 4,192,304 and in 1930, 8,194,433,

an increase of 95.5 percent.

The significance of these figures be-

comes apparent when it is understood

that only through irrigation can the

agricultural areas which must support

the increased population of the Moun-
tain and Pacific Coast States be expanded.

It has long been apparent that the

West has been growing more rapidly

than other sections of the country. It

has also been apparent for a number of

years that the agriculture of the West
was not keeping pace with the popula-

tion. More and more each year the

great population centers of the West
have been forced to depend for staple

foods upon material shipped from east

of the Rocky Mountains.

This places the western cities at a
distinct disadvantage. In no other area

is it necessary to transport foodstuffs

2,000 miles to supply the essentials of

diet in any city. It is a strong argument
for continuation of the Federal reclama-

tion program, which is the only way in

which the semiarid and arid West can

be as a region made more nearly self-

sufficient.

Visitors to Boulder Canyon

On April 1 the National Park Service

started three checking stations, one on
the Las Vegas Highway, one on the

Kingman (Ariz.) road, and one on the

road to Lake Mead. During the month
53,804 persons traveling in 19,167 cars

were checked through the Arizona and
Nevada gates; 12,323 persons in 4,080

cars passed the Lake Mead checking

station to visit the beach and boat docks;

of the number entering the Boulder
Dam—Moulder City district-—a small

number may be considered to be local

cars. One thousand seven hundred and
eleven persons in 556 cars visited the

Overton and Pierce Ferry districts.

Every State, except Vermont and South
Carolina, three Territories, and three

foreign countries were represented

POPULATION OF THE UNITED STATES BY DIVISIONS

1910 1920 1930

Division

Total Total Percent
increase

Total
Percent
increase

New England 6, 552, 681
19,315,892
18, 250, 621

11,637,921
12,194,895
8, 409, 901

8, 784, 534
2,633,517
4, 192, 304

7, 400, 909
22,201. Ill

21,475,543
12, 544, 249

13, 990, 272

8, 893, 307
10, 242, 224

3, 336, 101

5, 566, 871

12.9
15.2
17.7
7.8
14.7
5.7

16.6
26.7
32.8

8, 166, 341

26, 260, 750
25. 297, 185
13,296,915
15,793,589
9,887,214
12,170,830
3, 701, 7S9
8, 194, 433

Middle Atlantic. 36.0
38.6
14.3

29.5
17 6

East North Central.
West North Central
South Atlantic
East South Central
West South Central ..

Mountain
38.6
40.6
95.5

United States, continental 91,972,266 105, 710, 620 14.9 122, 775, 046 33 5

PER CENT IN GROWTH OF POPULATION OF

THE UNITED STATES FROM 1910 TO 1930

NEW ENGLAND STATES

l

EXPLANATION

X.'YA 1910-1920

1920-1930

MIDDLE ATLANTIC STATES
I

EAST NORTH CENTRAL STATES

WEST NORTH CENTRAL STATES

SOUTH ATLANTIC STATES

EAST SOUTH CENTRAL STATES

WEST SOUTH CENTRAL STATES

MOUNTAIN STATES

PACIFIC STATES

CONTINENTAL U. S.

NO 26350

25 50 75 100
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Controlling Harmful Land Speculation on Reclamation Projects

THE decision of Judge Charles \Y.

Ellis of the Circuit Court of Malheur

County, Orcg., in Terra v. Finney and

Owyhee Irrigation District, No. ^829 E,

and Pfeiler v. Greig and Owyhee Irriga-

tion District, No. 4888 E, rendered Janu-

ary 27, 1937, discussing the contracts of

the Bureau aimed at throttling harmful

speculation in the irrigable lands of the

Owyhee project, is of such interest and

involves a matter of such novelty, that

it is quoted in full below:

OPINION' ON DEMURRERS

"The above-entitled two causes were

combined for argument of the demurrers;

and as the same questions, as to all pur-

poses of the demurrers, are involved in

each of the causes, the following opinion

shall stand as the opinion in each of said

causes."

Each of said causes was initiated by

the filing of a petition for declaratory

judgment. The facts on which said

request are based are, substantially as

follows:

Under the Reclamation Act of the

United States (act of June 17, 1902, 32

Stat. 3SS, and acts amendatory and sup-

plemental thereto) the United States of

America, acting through its First Assist-

ant Secretary of the Interior, and the

Owyhee irrigation district, a quasi-

municipal corporation, organized and
existing under and by virtue of the irri-

gation district laws of the State of

Oregon, entered into an agreement on
October 14, 1926, which agreement
involved the construction, etc., of the

Owyhee project in Malheur County,
Oreg., from Reclamation Act funds.

The said agreement defines what are

therein denominated "new lands", and
that such lands are to be appraised, and
that upon the sale of any such "new
lands" all consideration over 50 percent
of the incremented value shall be paid
by the vendor to the district, or the.
vendee shall pay to the district out of

money which otherwise have been pay-

able to the vendor, and which payment

to the district shall be credited to "such

tract of land so transferred as an advance

payment of future construction and

operation and maintenance charges."

(See exhibit A to petitions—being copy

of the agreement between the United

States and the irrigation district—par.

41, especially subdivisions I and J.)

Of course, the irrigation district is

obligated to pay to the United States of

America the cost of the Owyhee project.

The agreement also provides for the

refusal of water in case of default in

payments, in a detailed way throughout

the agreement; which commits the United

States of America to the advancement

of $1 8,000,000. The agreement as copied

into the exhibit A, to the petitions, con-

tains 41 pages, but it is not necessary to

comment on but several of the provisions

for any purpose of this opinion.

In the explanatory recitals (par. 2 of

agreement) it is set forth:

(Sub. 3) "Whereas, the District desires

the United States to construct for its

benefit certain irrigation works;" and
(Sub. 4) "Whereas, to insure repayment

to the United States of the money to be
expended by it under this agreement, it

will be necessary to provide for the dis-

position of the proceeds in excess of an
appraised valuation, from the sale of

lands within the District:";

and paragraph 33, provides, among other

things, that should any assessment, or

assessments, authorized by the terms of

the agreement and levied against any

tract of land in the district be held illegal

or void, or the district or its officers be

enjoined or restrained from making or

collecting any assessments provided for

from any tract of land in the district at

the instance of the owners or holders of

such tract of land, then such tract shall

have no right to any of the benefits of this

contract and no water furnished through

any works constructed by the United

States shall be delivered to or for such

tract or tracts of land until construction

and operation and maintenance charges

at the rates and upon the terms and con-

ditions provided for herein shall have been

paid by the landowner to the district, and

by the district to the United States, etc.

Also the agreement provides, in this para-

graph 33, that the payment of construc-

tion and operation and maintenance

charges at the rates and upon the terms

and conditions provided for herein is a

prerequisite to the right to receive water

from any of the works constructed by the

United States and no irregularity in levy-

ing assessments by the district, or lack of

authority in the district, or in the board

of control, whether affecting the validity

of district assessments or not, shall be of

any effect to authorize any land owner of

the district to demand or receive water

made available through irrigation works

constructed by the United States unless

construction and operation and mainte-

nance charges at the rates and upon the

terms and conditions provided herein

have been paid by such landowners.

As hereinbefore stated paragraph 41

—

subdivisions I and J—among other

things provides:

(I) "If any of the lands of the district

are sold at an incremented value, as

defined in subdivision B of this article.

the vendor shall pay to the district, or
the vendee shall pay to the district out
of the money which would otherwise
have been payable to the vendor, an
amount equal to 50 per centum (50%) of

such incremented value."; and also

(J) "Such payment shall be credited on
the books of the district to such tract of

land so transferred as an advance payment
of future construction and operation and
maintenance charges

—
"; and

(N) "Adjudication of invalidity of

articles 41 and 42 of this contract, or any
part of said articles, shall not impair or
otherwise affect the validity of any other
of the articles hereof; Provided, however,

That the Secretary may refuse to proceed
with this work of constructing the proj-

ect if such articles are adjudicated to be
invalid.";

And subdivision P of paragraph 41 pro-

vides for the examination of land trans-

fers, by monthly inspections, to the end

of enforcing the provisions of the agree-

ment.
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Paragraph R thereof provides for an

annual showing in such regard.

Paragraph 48 of the agreement pro-

vides:

"The execution of this contract shall
be authorized by the qualified electors of
the district at an election held for that
purpose. Thereafter, without delay, the
district shall prosecute to decree proceed-
ings in court for a judicial confirmation
of the authorization of this contract.
This contract shall not be binding until a
confirmatory final judgment in such
proceedings shall have been rendered,
including final decision on any appeal
prosecuted therefrom. The district shall
furnish the United States for its files

certified copies of all proceedings relating
to the organization of the district and to
the election upon the contract." and

Paragraph 32 of the agreement pro-

vides:

"Every landowner of the district who
offers no objection to the confirmation of
this contract by the court, or the proceed-
ings authorizing the same, or who accepts
the benefits thereof by receiving or using
water made available through the works
constructed by the United States, thereby
consents to all the provisions of this con-
tract and waives any objection thereto."

Paragraph 41 of the agreement con-

tains the following provision, not herein-

before specifically mentioned, viz:

(A) "No part of the water supply pro-
vided through the canal system con-
structed under the provisions of this con-
tract shall be delivered to or for any new
lands or excess lands except lands in this

district and other districts or organiza-
tions of the Owyhee project making simi-
lar contracts whose owners, or their heirs,

successors, and assigns, have executed and
delivered recordable contracts in a form
to be approved by the Secretary, accept-
ing the terms and conditions of this
contract, and agreeing that their lands
shall be bound by all the terms and condi-
tions of this contract, and particularl)
the terms set out in this article;—."

which is the article providing for disposi-

tion of moneys over the appraised value

on sale of new lands.

Under the provisions of this Iastquoted

paragraph the "recordable contracts"

were approved and executed. (See peti-

tions—exhibits D and E—the latter

being short forms adopting the initial and
larger forms.)

The "recordable contracts", exhibit D,

at paragraph 6, provides:

"The provisions of said article 41 shall
be impressed upon the title to said above
described land as covenants duly under-
taken by the owner of said land and
covenants running with the title to said
land."

and paragraph 7 binds the contractor (1

and owner) to the disposition of the por-

tion of the incremented value of the selling

price; and paragraph 8 makes the portion

to be paid to the district (being a propor-

tion of the amount received by the grantor

over the appraised value) a lien in favor of

145887—37 2

the district, which lien may be foreclosed

as a mortgage; and paragraph 9 pro-

vides that the district may transfer, set

over, or assign the lien to the Secretary of

the Interior; paragraph 10 is to the effect

that if the lien pm\ ided for should be held

null and void or unenforceable, then any
and all sales and transfers of the land shall

be null and void and of no force and effect

unless at the time of such sale or transfer,

or prior thereto, there shall have been

paid to the district the amounts provided
for in article 41 of the contract of October
M, 1926 (being ex. A to the petition); and
paragraph 12 pn>\ ides:

"The remedies herein provided are not
to be construed to impair or interfere with
any other remedy available to the dis-
trict or the United States for the enforce-
ment of the payments provided for herein
or in said contract of October 14, 1926,
but are in addition to such other remedies,
as would otherwise be available and all

other remedies, including the remedy of
withholding delivery of water, are re-

served to the district and the United
States."

and the closing paragraph, 13, is that the

agreement binds the heirs, successors, and
assigns of the parties.

The foregoing references and quota-

tions from the contracts are comprehen-
sive enough to understand the issues

raised by the proceeding and the demur-
rers; except, perhaps it should be said

that "excess lands", conditions met,

come under paragraph 41—see paragraph

42.

The brief of the defendants Greig and
Pinney states that there is nothing in the

Federal act authorizing the insertion of

any such provision as article 41 of the

Owyhee contract. Section 423e of title

43, U. S. C. A., 1936 Cumulated Annual

Pocket Part (being act of May 25, 1926,

eh. 383, sec. 46, 44 Stat. 649), provides,

among other things:

"No water shall be delivered upon the
completion of any new project or new
division of a project initiated after May
25, 1926, until a contract or contracts in

form approved by the Secretary of the
Interior shall have been made with an irri-

gation district or irrigation districts or-

ganized under State law providing for

payment by the district or districts of the
cost of constructing, operating, and main-
taining the works during the time they
are in control of the United States, such
cost of constructing to be repaid within
such terms of years as the Secretary may
find to be necessary, in any event not
more than 40 years from the date of

public notice hereinafter referred to, and
the execution of said contract or contracts
shall have been confirmed by a decree of a
court of competent jurisdiction. * * *

Such contract or contracts with irriga-

tion districts hereinbefore referred to

shall further provide that all irrigable

land held in private ownership by any
one owner in excess of 160 acres shall be
appraised in a manner to be prescribed

bv the Secretarv of the Interior and the

prices thereof fixed by the Secre-
tary on the basis of its actual bona fide
value at the date of appraisal without
reference to the proposed construction of
the irrigation works; and that no such
excess lands so held shall receive water
from any project or division if the owners
thereof shall refuse to execute valid
recordable contracts for the sale of such
lands under terms and conditions satis-
factory to the Secretary of the Interior
and at prices not to exceed those fixed by
the Secretary of the Interior; and until
one-half the construction charges against
said lands shall have been fully paid no
sale of any such lands shall carry the
right to receive water unless and until
the purchase price involved in such sale
is approved by the Secretary of the
Interior and that upon proof of fraudulent
representation as to the true considera-
tion involved in such sales the Secretary
of the Interior is authorized to cancel the
water right attaching to .the land involved
in such fraudulent sales; * * *."

Section 423f of title 43, U. S. C. A.,

1936 Annual Cumulative Pocket Part,

page M, reads as follows:

"The purpose of sections 423 to 423g of
this title is the rehabilitation of the several
reclamation projects and the insuring of

their future success by placing them upon
a sound operative basis, and the Secretary
of the Interior is directed to administer
said sections to those ends." (May 25,
1926, ch. 383, sec. 48, 44 Stat. 650.)

Under Oregon law the authority for the

irrigation district to enter into the agree-

ment (exhibit A to petitions) is found in

the last paragraph of section 48-208,

Oregon Code, which paragraph reads as

follows:

"And the board shall likewise have
authority to enter into any obligation or
contract with the United States for the
construction, operation, and maintenance
of the necessary works for the delivery
and distribution of water therefrom under
the provisions of the act of Congress of

December 5, 1924, entitled 'An act
making appropriations to supply de-
ficiencies in certain appropriations for the
fiscal year ending June 30, 1924, and prior

fiscal years, to provide supplemental
appropriations for the fiscal year ending
June 30, 1925, and for other purposes'
and in such contract to provide for pay-
ment of charges to the United States upon
the basis authorized by said act of Con-
gress of December 5, 1924, which is com-
monly known as the Fact Finders' Act,
and under such rules and regulations as

may be promulgated to and by the recla-

mation service of the United States."

The Reclamation Act is constitutional;

and apparently the amendments thereto

are likewise so under the decision in

United States v. Butler, 297 U. S. 1;

80 L. Ed. 477; 102 A. L. R. 914. The
United States, as to the Owyhee project,

was about to commit itself to the pay-

ment of some $18,000,000; and the Sec-

retary of the Interior, in his judgment,

had inserted in the contract with the

district this very explanatory clause;

"Whereas, to insure repayment to the
United States of the money to be ex-
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pended by it under this agreement, it

will be necessary to provide for the dis-

position of the proceeds in excess of an
appraised valuation, from the sale of

lands within the District."

The theory of the Reclamation Act is

not that the projects to be built are to be a

gift, but that they shall be paid for and

the United States be reimbursed. By the

amendment of May 25, 1926, as to all

projects initiated after said date, the

Secretary of the Interior was directed to

approve a form of contract, with a dis-

trict or districts, providing for payment

by the district or districts of the cost of

constructing, operating, and maintaining

the works during the time they are in

control of the United States, such cost

of constructing to be repaid within such

term of years as" the Secretary may find

In lie necessary (not to exceed 40 years

from the date of public notice), and the

execution of said contract or contracts In

be confirmed by decree of a court of com-

petent, jurisdiction. This section of stat-

ute (43 U. S. C. A. 423 e) makes an abso-

lute requirement that all lands held by

one individual owner in excess of 160

acres shall not be entitled to water except

that a recordable (and valid) contract be

executed providing for appraisement of

the excess land (over 160 acres) and a sale

price to be fixed by the Secretary. As to

such excess lands the Secretary wrote the

statutory provision into the contract with

the Owyhee district. The present pro-

ceedings involve "new" lands. The stat-

ute cited made the absolute requirement

as to "excess" lands, and perhaps not

exactly specific, as the language of the

statute is "under' terms and conditions

satisfactory to the Secretary of the In-

terior and at prices not to exceed those

fixed by the Secretary of the Interior."

Now the Secretary had placed in the

agreement (exhibit A to petition) sub-

stantially the same provisions as to sales

of "new" lands as to "excess" lands.

If the statute be doubtful or ambiguous

(and it cannot be overlooked that the

Secretary was authorized to contract as to

a matter involving up to $18,000,000 of

public funds and for the insuring the

financial stability and responsibility of the

project to the end that the United States

would be repaid) the rule seems to be that

a practical construction by the executive

officers, who are charged with the execu-

tion, if long acted upon and generally

acquiesced in, is regarded as strong evi-

dence ni I he true meaning of the law; and
although it is not binding upon the courts,

they will not interpret the law differently

unless I here are weighty reasons for so

doing.

Black mi Construction of Laws (2d ed.)

page 300.

The Secretary of the Interior was au-

thorized to contract in form to be ap-

proved by him, and the execution of the

form of contract was to be confirmed by
decree of a court of competent jurisdic-

tion. Probably each project constructed

from Reclamation Act funds has some
features different, from others which re-

quires a different form of contract. The
writer of this opinion does not know
whether the provision in the Owyhee
contract, involved herein and objected to,

is in other project contracts. However,

it, is known that this contract involved

was executed October 14, 1926—some 10

years ago—and that it was approved by
an Oregon court, and that under this con-

tract the United States has expended sub-

stantially up to $18,000,000. The Secre-

tary insisted on the provisions for the

protection of the United States, and unless

the provisions had been approved in the

several ways required the project probably

would not have been built. The Secre-

tary, on behalf of the United States,

would seem to have the right to insert

provisions to forestall speculation in units

of acreage, especially as to lands, probably

whose very value depended upon the con-

struction of the project. In insisting on

the provision complained of there was not

duress any more than there has been

duress involved in innumerable public

projects. Nor is the provision inequi-

table, as it would be much more inequi-

table for the United States to spend

the public moneys to foster speculative

value and profit for a few individuals

which might endanger the integrity of the

project, than to provide against specula-

tion so that the owners under the

project would not be encumbered by any
original capital charges which might

jeopardize the advances of the United

States.

A State court in Oregon, this very court,

approved the contract by confirming it,

and it would be strange, indeed, if in this

same court the objections raised as against

the contract by the defendants Pinneys

and Greigs were countenanced; and the

law is that they cannot be.

—

{To be con-

tinued in. the -I nil/ issue, i

Edward M. Philebaum Dies

Edwarrl M. Philebaum, retired em-
ployee of the Bureau of Reclamation at

Yuma, Ariz., died on April 25 as the

result of a stomach operation.

Mr. Philebaum entered the Govern-
ment service with the Weather Bureau
in July 1882, subsequently being engaged
with the United States Engineers' Corps
in construction of coast defenses and

spending sometime in Alaska, in the con-

struction of lighthouses. He entered the

employ of the Bureau of Reclamation in

April 1906, and was assigned to the Yaki-

ma project, Washington.

All of Mr. Philebaum's service with the

Bureau was on the Yakima, and Yuma
projects, with the exception of a short

period spent in the Denver office. He
was transferred from Denver to Yuma in

February 1916 and was continuously cm-
ployed on the Yuma, project until his

retirement at the close of January 31,

1932. During the greater part of his long
period of service with the Reclamation

Bureau, Mr. Philebaum acted as fiscal

agent, and all of his service on the Yuma
project, was in that capacity.

A widow and two daughters survive

Mr. Philebaum. Since his retirement in

1932 his home has been in Los Angeles.

THE Willwood Home Beautification

Club (Shoshone project, Wyoming)
had its annual tree and shrubbery plant-

ing days on April 20 and 21. Shrubbery
and evergreens were obtained on a shrub-

gathering tour in the mountains. Practi-

cally all of the Willwood settlers belong

to this club, and the knowledge gained

by members has greatly improved the

appearance of farm homes on this division.

REPORTS from users of motion pic-

. tures indicate that during the month
of April reclamation films were shown 65

times before audiences totaling 6,287

persons.

THE first annual meeting of Pacific

Northwest Fruits, Inc., which repre-

sents four fruit cooperative organizations

in the Northwest, was held in Yakima
during the month of April. The organi-

zation reported a favorable year.

CCONSTRUCTION of a $40,000 freight

j terminal for Consolidated Freight

Lines was started in Yakima early in

April. The structure is to be of concrete,

wit h one story and basement storage space

and modern dock equipment. Company-
officials report a steadily increasing

motor freight tonnage.

WORK on a two-story addition to

the warehouse of the Cowiche

Fruit Growers, Inc., at Cowiche, Wash-
ington (Yakima project), estimated to

cost $38,000, has been started. Storage

capacity of the plant will be increased 70

percent by the addition. Cold storage

equipment will be added later.
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Machinery Gives More Jobs Than it Takes

MODERN machinery has given more
jobs than it lias taken, is the asser-

tion, backed by statistics, by R. E. W.
Harrison, chief of the machinery division,

Bureau of Foreign and Domestic Com-
merce, Washington, speaking recently

before a gathering at the University of

Tennessee.

In sustaining this conclusion Mr. Har-

rison stated:

"There has been a consistent effort

during the depression to discredit and re-

strict the progress of mechanization on
the ground that it is a breeder of unem-
ployment. Although it is obvious that
a given machine may tend to eliminate
hand labor, often in a spectacular way,
the machine year by year contributed I"

a larger volume of national employment
until the crash of 1929, which was due to

financial rather than technological factors.

Increased mechanization now is not a bar-
rier to reemployment bu1 is one of the
ways out of the depression.
"The American standard of living is

measured by the use of machinery. This
is illustrated statistically by an increase
in the number of gainfully employed, from
38 millions in 1910 to 49 millions in 1930,

a net gain of 1 1 millions of workers. J tow-
ever, during the same period, farm work-
ers actually decreased from 12'. millions
in 1910 to'lO^ millions in 1930, a loss of

2 millions, and industrial workers in-

creased from I P.. millions in 1910 to 15H
millions in 1930, a. gain of 4 millions. Of
still more importance, service workers in-

creased from 14 millions in 1910 to 23
millions in 1930, a net gain of 9 millions,
two-thirds of which occurred in the past
decade."

In view of a loo com iiion, and
Sometimes tragic, belief on the purl

of people high in public life that

use of machinery decreases employ-

mi nl, tin r, n, I, r is urged to run!

carefully the factual article here re-

product il from "Steel."

ll :n another convincing exhibit

in Die an -, /helming evidence against

the economic advisability of whole-

sale substitution of day labor or

"Chinese coolie" methods for mod-

ern construct ion methods.—Editor's

Nolt

,

The growth of service employment, he

said, is due principally to the develop-

ment of the machine, which has made it

possible for so many people to enjoy in

a 20-year period enough of life's goods to

employ an additional army of 9,000,000

workers to distribute and service them.

PRODUCTION TREND CLIMB1MI

As to mechanization, Mr. Harrison

pointed to the steadily rising trend line

of industrial production employment and
pay rolls, interrupted only by the debacle

of 1929, which lie attributes to faults-

financial procedure wtiich dislocated all

activities, in which broad economic

causes were the actuating force, and in

which mechanization as a cause of un-

employment has no participation.

The machinery industry, he pointed

out, rates second in number of employees,

fifth in the number of establishments

engaged in industry, and fourth in value

of its products. In 1929 it produced

$7,000,000,000 worth of products, 10

percent of the total turned out by all

industries.

The automobile industry, probably the

most highly mechanized in the world, is

outstanding as far as recovery (as meas-

ured by furnishing reemployment) is

concerned.

—

Pacific Builder and Engineer.

Progress of Investigations of Projects

Blue River transmounlain, Colorado. -

All field work was discontinued. Run-off

records were extended to cover the period

1900-36, and studies are being made to

determine run-off of tributary streams for

which no records are available.

Colorado-Big Thompson, Colorado.-

The studies of water supply arid power
output of the several power plants and

economic studies were completed, and
the final report was finished.

Eastern slope, Colorado— (a) Cherry

Creek surveys.—A preliminary geological

report of the dam site and reservoir for-

mations, which contains recommenda-
tions for diamond drilling, was completed.

Two diamond drill rigs were set up on the

Cherry Creek project, one at the upper

dam site and the other at the site of the

washed out Castlewood Dam.
(6) Trinidad irrigation and flood con-

trol.—Topographic surveys of the dam
site on the Purgatoire River were begun.

(c) Hugo flood-control surveys.—A topo-

graphic survey has been completed of the

area surrounding the diversion site. Dur-

ing the month, 23 test holes were dug in

the vicinity of the reservoir and diversion

sites.

(i/) North Republican Hirer surveys.

Topographic surveys were completed on

a reservoir and dam site located about 3

miles southwest of Wray. To date, 32

test holes have been dug.

(e) Arickaree River.—Cross-sections

were taken at the dam site for the pur-

pose of making an estimate of the earth-

work required for a dam on the river

about 7 miles northwest of Idalia, Colo.

if) A pish a pa irrigation reconstruction.—
Camp was established on the east bank of

the river near the site of the project, where

topographic surveys will be made at the

location of the dam washed out in August

1923.

(g) Huerfano Canyon irrigation ami

jloail control.—Topographic surveys were

about 85 percent completed on a reservoir

site located on the Huerfano River in the

vicinity of Mustang, Colo.

(/;) Cucharas silt survey.—The silt sur-

vey of the Cucharas Reservoir located on

the Cucharas River about 15 miles north-

east of Walsenburg was completed.

Western slope, Colorado— (a) Collbran

project.—Stream gages were established

on a number of streams in the area.

(b) Mancos Valley project.—The final

water-supply studies and the supple-

mentary reservoir-operation studies were

completed. The final draft of the report

on the Mancos project was completed.

(c) Piceance project.- A stream gage

was established and the How measured

on Piceance Creek. A preliminary recon-

naissance was made.

((/) Roan Creel,- project.—A gaging sta-

tion was established on the Kimball Creek

and obervations were made of the Dry
Fork of the Roan.

(c) Silt project.—Gaging stations were

established on East Elk and West Elk

Creeks.

(/) Troublesome project. —Stream gages

were established and the flow measured

on the Main Troublesome and East

Troublesome ("reeks.

ig) West Divide Creel: project.—Gaging

stations were established on West Mamm,
Middle Mamm, East Mamm, Alkili

(branch of West Divide Creek) and West
Divide Creeks.

(h) Yampa project.—Work was begun

on the cost estimates of the feeder canal

to Watson and Hunt Creeks.

(Continued on p. 137)
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Interesting Construction at Horse Mesa Dam
By Richard T. Larsen, Associate Engineer. Salt Rinj

r Project

ONE of the most spectacular and

difficult jobs ever undertaken by

the Bureau is the spillway job at Horse

Mesa Dam, on the Salt River, in Arizona.

Down in a canyon half a mile deep, a

narrow gorge flanked by high and almost

vertical cliff's, the scene is one of rare

color, beauty, and majesty. Scenic

grandeur, yes, but also perplexing prob-

lems for the engineer and construction

man.

Horse Mesa Dam is 305 feet high, and
all of the construction work is being done

with practically a full reservoir. This

called for extreme caution in doing the

excavation work, and also made it im-

possible to work from the upside, except

by barges. The power plant with a

capacity of 43,000 horsepower is located

directly below the dam, and it was neces-

sary to operate this plant throughout the

job. All construction features had, there-

fore, to be carefully timed to fit reservoir

levels which would not interfere with

power production. This latter condition

made it necessary to build a cofferdam

00 feet high in the approach channel for

the tunnel to permit completion of the

tunnel and the installation of the big

40 by 44.5-foot fixed wheel gate.

The work at Horse Mesa consists of

altering present spillways and providing

additional capacity of 50,000 cubic feel

per second. It includes such features as

a large diameter tunnel from which the

water will discharge at express train

speed; the fitting in of a 00-foot wide by
100-foot high headgate .structure at the

base of an overhanging cliff 450 feet

high, the rebuilding of present spillways,

together with new aprons on the faces

of the near vertical cliffs in such fashion

that the water will leap clear of the cliffs to

the river, more than 250 feet below.

Other minor but important features in-

clude the excavation and plugging with
concrete of certain caves near river level

and under the vertical cliff' which forms
the south abutments; and considerable

grouting of the foundation rock and ex-

ploratory diamond drilling to determine
the leakage under the flam.

LOCATIONS

Horse Mesa Dam on the Salt River
some 60 miles northeast of Phoenix is

reached by the scenic Apache Trail High-

way, so named because of its proximity

to the ancient and historic thoroughfare

of the Apache Indians. For the first 20

miles, the modern surfaced road is flanked

by the citrus groves and cotton fields of

the Salt River project—indisputable evi-

dence of the fertility of the desert land

when systematic irrigation is applied to

it. Crossing the well-defined boundary
of the project, the trail traverses the dry

but interesting and colorful desert which
is dominated by Superstition Mountain
standing guard over the legendary Lost

Dutchman Mine. At the base of this

mountain the trail leaves the pavement
and, entering the Tonto National Forest,

winds up the mountain slopes, at times

skirting the magnificent gorge of the Salt

River. In this gorge man-made dams
have changed what was once a rushing

si ream into a series of quiet reservoirs

which store the precious irrigation water.

Incidentally, this water is fresh despite

the name of the river. Continuing up-

river, the trail arrives at the rim of Fish

Creek Canyon, a main tributary of the

Salt River.

Here the first difficulty or obstacle pre-

sents itself even before the site of the job

has been reached. Leaving the trail at

this point, the 6-mile service road to

Horse Mesa Dam descends, or rather

drops into the 3,000-foot chasm of Fish

Creek Canyon in 4 miles of narrow tortu-

ous curves and switchbacks, emerging at

the junction of Fish Creek and the Salt

River about 2 miles below the dam. In

places the service road is no more than a
ledge above a vertical drop of hundreds of

feet. Although the curves in the road
were widened where possible, before work
at the dam was commenced, the delivery

of manufactured materials, trucked 45

miles from the nearest railroad, is a

complicated task. Concentrating on a

safe descent, the natural beauties and
awe-inspiring depths of the canyon are

often overlooked, to be discovered only

when the drive becomes a habit.

Rounding a bend in the river a half-

mile downstream from the dam, the im-
mensity of nature's handiwork is realized

by comparison with Horse Mesa Dam
which is by no means a small structure.

Here, the Salt River gorge is compara-
tively narrow with a series of vertical and
sometimes overhanging cliffs rising almost
3,000 feet to the plateau or mesa for which
the dam is named. The apparent change-
lessness of the present-day canyon tends
to obscure the changes wrought by
gigantic natural forces during the untold

ages that occupied the making of this

mighty gorge. Three distinct kinds of

rock are visible—dark diabase near the

bottom of the gorge,' immensely thick

layers of pinkish andesite and a capping
of sedimentary rock at the canyon rim.

The diabase and andesite were formed by
the solidifying of separate and successive

flows of molten volcanic rock, after which
the land level was lowered by other

forces of nature. On the bottom of an
inland sea that covered the depressed

area, the sedimentary rock was deposited

and in due time the land rose to the pres-

ent level of the canyon rim. Since that

last earth movement, the erosive forces of

tremendous volumes of water have carved
the deep gorge, the lower portion of which
has been blocked by man's handiwork—

a

dam.
After a contemplation of the grandeur

of the scene, closer inspection reveals the

second obstacle which presented itself be-

fore construction work could proceed.

The narrow canyon and steep river banks
offered very little space for the erection

of a construction camp and work plant.

By locating the camp on stilts along the

river bank, quarters for 250 men were

provided, and the plant and storage yard

somehow arranged themselves on the

small available area of nearly level

ground.

HISTORY

As a preface to the description of work
in progress, a short history of Horse Mesa
Dam will explain the reason for the work.
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Horse Mesa Dam and power plant is

one of a series built and operated by the

Salt River Valley Water Users' Associa-

tion for the storage of irrigation water and

the generation of electric power. The

dam is a plain concrete structure of the

variable-radius thin-arch type, 305 feet

high, 57 feet thick at the base, 8 feet

thick at the top, and is 784 feet long,

measured along the crest. Six radial

gates at the north abutment and three

radial gates at the south abutment of

the dam, each 27 feet long and 23 feet

high provide a controlled spillway for the

discharge of flood waters or the by-pass-

ing of irrigation water. The power plant

at the toe of the dam has a capacity of

43,000 horsepower under a head of 266

feet. The construction of the dam and

power plant by the association was com-

pleted in 1927.

After completion a number of unde-

sirable conditions became apparent with

the operation of the dam and power plant.

Perhaps the most important was the dis-

covery that the overflow spillways, with

a designed discharge capacity of 150,000

cubic feet per second, were capable of

discharging only 90,000 cubic-feet per

second owing to their position with re-

spect to the approach channels. When
discharging, the water from these spill-

ways flowed down the short aprons, and,

striking the rocks near the bottom of the

canyon, was deflected in such a manner

as to completely drench the substation

on top of the powerhouse. Also, when

the reservoir level was below the eleva-

tion of the spillway crests it was impos-

sible to by-pass necessary irrigation water

other than through the turbines in the

powerhouse. This condition often made
it necessary to waste excess generated

power by discharging it into the river

below the dam by means of a "water

rheostat." Lastly, with only one hoist-

ing motor on each spillway, it was im-

possible to operate more than two gates

at a time and then only at a very slow

rate of speed.

To remedy these conditions at Horse

Mesa Dam and unsatisfactory conditions

at the other dams on the Salt River, the

Water Users' Association entered into a

contract with the United States, whereby

the Bureau of Reclamation would recon-

dition the existing Salt River dams and

build Bartlett Dam on the Verde River-

as a Federal Works Progress Administra-

tion project, the cost to be repaid by the

association. The contract for the work
at Horse Mesa Dam was awarded to L. E.

Dixon Co., Bent Bros., Inc., and Case
Construction Co., Inc., Alhambra, Calif.,

on their joint bid of $712,976. Work was
started on August 26, 1936, with a time
limit for completion of 365 days.

HIGH-SCALING

After the preparatory operations pre-

viously mentioned, the construction work

commenced with the scaling of loose rock

from the canyon walls in areas where

falling rock would be a hazard to future

operations. During the scaling of the

south canyon wall a large mass of de-

tached rock 300 feet above the river

weighing approximately 7,000 tons was

successfully and safely deposited in the

gorge downstream from the powerhouse

with a charge of 800 pounds of powder.

AUXILIARY SPILLWAY TUNNEL

Because the high and vertical cliffs at

the abutments of the dam made it impos-

sible to alter the approach channels to

the existing spillways, it was decided to

build an auxiliary spillway tunnel around

the north abutment of the dam. The
tunnel is 520 feet long, 30 feet in diameter,

and the outlet is 150 feet below the gate

sill. The flow of water will be controlled

by fixed wheel gate 40 feet wide and 44J/2

feet high. Besides providing 50,000

cubic-feet per second discharge capacity

in time of flood, the tunnel will be used to

release necessary irrigation water. Ex-

cavation of the tunnel was begun at the

lower end, and, because of the sound

character of the rock, was carried on

without timbering. However, blasting

to the line and grade and also the proxim-

ity of the dam abutment required the judi-

cious use of blasting materials.

The gate structure at the tunnel inlet is

60 feet wide and 160 feet high and is

situated at the base of a cliff some 450

feet high. The cliff rock is generally

massive, and on the face, it is somewhat
altered and is cut by deeply weathered

vertical joints with a tendency to slab off

in large masses. But directly above the

gate structure the rock is fresh and hard

and lies in thick massive near level layers

which overhang the structure by 40 to 50

feet. And because of these extraordinary

conditions, the safe location of the gate

structure required more than ordinary

foresight and confidence in the cliff rock.

Excavation has now been completed; the

structure will be well under the face of the

cliff in fresh hard rock, and our concern as

to its safety has been relieved.

Disposal of the rock from the gate

house excavation presented another diffi-

culty as dumping it in the lake so near the

dam might cause the penstocks in the

bottom of the dam to become blocked,

with no road on the north side of the

reservoir above the dam, a power shovel

and three trucks had to be ferried over

on a barge and operated on a quarter-

mile road along the water's edge. After

the tunnel was "holed through" this

equipment was lowered down the steep

slope of the tunnel without incident.

COFFERDAM

To meet irrigation and power demands,

the reservoir water surface, which had
been lowered 60 feet to permit the gate-

house excavation, had to be raised imme-
diately following the excavation. There-

fore, it was necessary to construct a con-

crete arch cofferdam in the short approach

channel to the gatehouse, so that the

tunnel and gate structure could be com-
pleted. The cofferdam has a center line

radius of 30 feet, a thickness (for the

entire height of 1 foot, and a total height

of 57 feet. The temporary nature of the

structure required construction in half-

arch segments 4 feet high with provision

for removal when the fixed wheel gate is

in place.

EXISTING SPILLWAYS

Laboratory tests on models and experi-

ments on the existing overflow spillways

indicated that their combined capacity

could be increased to 100,000 cubic feet

per second by measures which would also

remove the objectionable discharge con-

ditions near the powerhouse. Based on

information obtained from the models

the spillway pier noses have been

rounded and new ogee aprons constructed

on the downstream side of the crests.

Supported in some places by pier walls 40

feet high anchored to the faces of the

canyon, the new aprons will cause the

water to leap clear of the canyon walls

and drop 200 feet directly into the river,

well below the powerhouse.

With the powerhouse, substation, and

two 110,000-volt circuits almost directly

below, blasting the rock excavation for

the new spillway aprons was a very pre-

cise operation. A large portion of the

"shooting" was done beneath nets woven
from steel cables.

The radial gates and hoists have been

reconditioned and individual electric

motors, hoisting mechanisms, and gate-

position indicators have been installed.

Power for these motors and also for the

operation of the fixed wheel gate in the

tunnel will be supplied by two gasoline,

engine-driven, direct-current generators

located in a small house at the north end

of the dam.
All the work on the upstream side of

the spillway gates was completed by the

time the rising water reached the crests

and the gates now are holding back their

full head of water while work proceeds on

the spillway aprons.

To stop harmless but unsightly seepage

through the rock beneath the spillways,

curtains of 1^-inch diameter holes, 100

feet deep, have been drilled on the up-
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stream side of the crests, and cement

grout forced into them and the adjacent

rock using moderate pressure.

A large cave in the south abutment of

the dam near the river level is being

filled with concrete to prevent further

erosion and possible weakening of the

abutment.

A spiral stairway 186 feet high is being

placed on the vertical downstream face

of the dam connecting the crest and the

roof of the powerhouse. It will be used

to reach the powerhouse when the spill-

ways are discharging.

A new suspension footbridge from the

service road on the south side of the river

a quarter mile below the dam will connect

with a trail on the north side which leads

up to the dam and thence to the gate

house of the auxiliary spillway tunnel.

CONCLUSION

After enumerating some of the difficult

and trying features of the job, it is only

fair to mention one or two favorable

circumstances.

The location of suitable sand and gravel

deposits within one-half mile of the work
plant was of great assistance in providing

the aggregates for concrete.

While spring floods often threatened,

they never materialized, and the untold

damage and delay that would have

resulted appears now only as a bad

dream.

The remainder of the job seems to

promise as many interesting and unique

situations as have already been encoun-

tered. Of course, the spectacle of the

spillways discharging at the same time as

the tunnel is an event that can only be

conjectured. However, water leaping

from the spillways and dropping 200 feet

into the river, or water emerging from the

tunnel outlet at express-train speed are

sights which may be anticipated in the

near future.

Notes for Contractors

Low bidder Con-
Specifica-
tion no.

Project,
Bids

opened
Work nr material Bid Term

awarded
Name, Address

887 D Central Valley, Calif. Mar 15 Street, alley, parking area,

and sidewalk grading and
Berkeley, Calif $24, 966. 98 Apr. 29

surfacing, and water and
sewer svstems, Govern-
ment camp at Friani
Dam.

B-33500-A. Yakima-Roza,
Wash.

Apr. 5 Steel reinforcement bars.

3,186,258 pounds.
Carnegie-Illinois steel

Corporation.
Duluth, Minn 92, 181.02 F. o. b. Pomona,

Wash., discount. !_>

percent b. p v.

Do.

905-D Casper-Alcova, . do 69,000 barrels of modified Monolith Portland
[Denver, Colo. P 134,200.00 F. o. b. Laramie, Wvo.

.

Apr. 26

Wyo. Portland cement for Cas- Midwest Co. \ ' 27, 750. 00 do. Do.

per Canal and Seminoe
Dam.

900-D. Burnt River, Oreg.

.

Apr 1 Two 2-foot 9-inch by 2-foot

9-inch high-pressure gate
assemblies and 1 pier nose
for outlet works at 1 inly
Dam.

Commercial Iron
Works.

Portland, ( >reg 11,840.00 1 liscounl '
2 percent . .

.

Do.

25571-A .... Rio Grande, N. Mex. Apr. 9 8,000 barrels of standard
Portland cement in sacks.

Southwestern Portland
Cement Co.

El Paso, Tex -' 22, 800. 00 50-cent discount and
sacks.

Do,

38385-A.... Columbia Basin,
Wash.

Apr. 16 Steel reinforcement bars,
2,942,685 pounds.

Carnegie-Illinois Steel
Corporation.

Duluth, Minn 92,014. 10 F. o. b. Odair, Wash.,
discount } 2 percent
h. p. v.

F. 0. h. Lime, Oreg., 50-

May 4

21042-A.... Boise- Payette, Apr. 11 35,000 barrels of standard Oregon Portland Ce- Portland, ' ireg 84, 000. 00 Do.

Idaho. Portland cement in cloth
sacks.

ment Co. cent discount and
sacks.

B-23278-A

.

Boulder Canyon,
Ariz.-Nev.

Apr. 9 12,000 barrels of standard
Portland cement in paper
sacks.

Steel reinforcement bars,

1'nion Portland Ce-
ment Co.

1 >en\ er, Colo 16, 800. 00 F. 0. h. Devil's Slide,

Utah.
May 6

A-422U-A. All-American Canal, Apr. 1 Judson Steel Corpora- Oakland, Calif 127,816.48 K. 0. b. Oakland, dis- Apr, 26

Calif-Ariz. 4,279,719 pounds. tion. count J 2 percent.

893-D Yakima Storage,
Wash.

Mar. 30 Five 50,000-pound capacity,
motor-driven, radial-gate
hoists for Cle Elum spill-

wav.

Vallev Iron Works Y akima, \\ ash... .

.

12,000.00 F. 0. b. Y akima, dis-

count 5 percent.
May 10

894-D Central Valley, Calif Mar. 31 Liquid petroleum gas stor- 1

age and gasifying equip-
ment, pipe and fittings,

gas meters, heaters and

IB. Ransome . Emeryville, Calif. .

.

San Francisco, Calif
'7,130.00
• 1, 524. 35

F. 0. b. San Francisco.

.

F. 0. b. Los Angeles
Apr. 28

1
Scott Co Do,

fuel, Friant. camp.
908-D Owyhee, Oreg.- Apr. 21 Earthwork, South Canal Joseph P. Brumbach... Parma, Idaho 9, 662. 00 May 3

Idaho. laterals. Succor Creek
division.

707.... Central Valley, Calif.

(Yuma, Ariz. ..

Mar. 5

Upr. 21

Office building, dormitories
and residences at Govern-
ment camp at Friant.

Dam.
12 ditch-cleaning and exca-

\ vating machines.

Iguv E Hall Los Angeles, Calif...

do
'8,139.00

1 35. 882. 00
5 50,411.00

22, 700. 00

Apr. 30

\ do Do.
W J Ochs Fresno, Calif

Los Angeles, Calif ..

Do.

Ruth Dredger Manu-
facturing Corporation.

F. 0. b. Los Angeles,
discount } 2 percent.909-D.. .. ^Carlsbad, N. Mex...

890-D Burnt River, Oreg... Apr. 1 Construction of relocated George B. Henly Con- Ontario, Oreg 28, 737. 00 May 12

State highway at Unity struction Co.

Reservoir.

907-D All-American Canal, Apr. 23 Preparation of concrete ag- Triangle Rock & San Bernardino, 108. 100 00 Mav 18

Calif. -Ariz. gregates. Gravel Co. and
Charles Holmes.

Calif.

910-D . .do Apr. 26 Trash-rack metalwork for

canal headworks.
St .

Louis Structural
Steel Co.

East St. Louis, 111... 22, 700. 00 F. 0. b. East St. Louis,
discount. '.> percent

Do.

914-D Shoshone- Heart May 3 Construction of laboratory Charles M. Smith Thermopolis, Wyo.. 6, 073. 00 May 7

33, 587-A..
Mt., Wyo.

Yakima-Roza,
Wash

Mar. 18

and warehouse.
85,000 barrels of standard
Portland cement in hulk.

6.000 barrels of standard

Pacific Portland Ce-
ment Co.

San Francisco, Calif. '173,429.92 F. 0. b. Pomona, Wash. Apr. 29

43, 096-A.. Moon Lake, Utah... Mar. 12 Portland Cement Co. Salt Lake City, 16, 080. 00 F. 0. b. Heber, Utah... Mar. 24

Portland cement in cloth

sacks.
Steel reinforcement bars,

of Utah. Utah.

42, 230-A .

.

All-American Canal, Apr. 19 Truscon Steel Co Los Angeles, Calif 23, 222. 21 F. 0. b. Calexico, Calif May 18

25, 019-A..
Calif.-Ariz.

Truckee Storage,
Nev.-Calif.

May 3

800,529 pounds.
9,000 barrels of standard

Portland cement in cloth

Cowell Portland Ce-
ment Co.

Cowell, Calif 23, 445. 00 F. 0. b. Boca, Calif. ... Do.

sacks.

' Item 1. Item 2. Schedule 1. * Schedule 2. » Schedule 3.
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District Land Problems

By It'. C. Muldrow, Engineer-Manager and Secretary, Sunnyside Irrigation District

THE Sunn37side irrigation district is

a small unit of 4,600 acres under the

Sunnyside division of the Yakima proj-

ect, situated near Benton City, Wash., in

the lower Yakima Valley. Completed

by the United States Bureau of Reclama-

tion in 1914, it was the first Govern-

ment-constructed unit to be organized

under the irrigation district laws of the

State of Washington and the first to

have its irrigation system turned over to

it for operation immediately after 'con-

struction.

During the past several years the dis-

trict has remained on a cash basis, with

a substantial surplus. It has bought its

own bonds 2 years in advance of due

dates. It has declined all moratoria

extended by acts of Congress and has

met all contract payments in full. It

hopes always to do so. In this it has

been greatly aided by a revision of its

repayment contract with the Govern-

ment in 1932, extending its payments
over 30 years instead of 20; and by a

refunding bond issue taken by the State

of Washington through its reclamation

revolving fund at 1 percent interest,

replacing a 6 percent issue. For the

past 5 years the district assessments

have averaged $4.50 per acre annually

for all purposes, including bond and
contract payments, operation and main-

tenance, and improvements.

The picture was not so bright, how-

ever, in the spring of 1932 when the

writer took over the management of the

district. Through tax deed for non-

payment of water assessments, the dis-

trict found itself in possession of about

one-third of all its lands. This included

submarginal lands—the thin, sandy, and

steep lands. It also included some 1,200

acres of developed lands—ranches rang-

ing from fair to first class. But these

places, were almost without exception,

run down and impoverished until they

would not produce enough to carry

themselves, i. e., pay for water and taxes.

That, of course, is the only reason that

owners let lands go to tax deed. Con-

versely, that is the only kind of land an

irrigation district gets. Nearly all these

lands had been farmed through 1-year

leases, subject to sale. Their run-down

condition was the natural result of such

a practice. No one would buy them at

any reasonable price, nor were cash

renters available. But good experienced

tenants were available for share-crop

leases.

LAND REHABILITATION PLAN

A standard share-crop lease was
worked out which gives the district,

generally, one-third of farm crops, with

special provision for fruit, truck, and

perennial crops where the cost of har-

vesting, packing, etc., is high. It is for

3 years, not subject to sale or any can-

celation except for failure to farm in a

good and husbandlike manner. This

performance clause is made very strong

and is rigidly enforced. Tenants are

carefully selected and but a few cancela-

"•*" 'mi

Band shell in park at Powell. Wyoming (Shoshone project), constructed
by the city of powell with w. p. a. labor

tions for poor husbandry have been

necessary.

Every effort is made to build these

tenants into landowners. As soon as

one of them can show a margin which

will permit a down payment of 15 to 20

percent on a reasonable price for the

place, he is given a share-crop purchase

contract. This contract has been care-

fully worked out along the same lines as

the lease, but provides for turning over

to the district one-half of all crops or

proceeds. The district backs the pur-

chaser, keeps the buildings insured, pays

the taxes if he is unable to, and in certain

cases it finances seed, necessary repairs,

etc. Such items are charged to the

account of the purchaser. When the

crop returns come in, they are credited

first to cover water charges, taxes, and
other advances made, if any; then interest

on contract balance; then any balance

goes to reduce the principal. Adminis-

tration is not hard boiled. In cases

where, by reason of crop failure, low

prices, or misfortune the 50 percent crop

payment would leave the farm family in

hardship or handicap farm operations, a

temporary lower rate is authorized.

Results of this program have been

encouraging. The 3-year lease, with a

policy of renewal if results are good, has

enabled these farmers to plan ahead, to

build up their soils and to greatly improve

production of these places. The dis-

trict's lands are not a financial problem

any more, they are paying, as a whole,

more than the normal rates of water and
taxes. Some of them several times as

much. They have become worth owning.

The manager's report to the annual water

users meeting as of October 1, 1936,

shows 25 leases and 18 purchase con-

tracts. The contract record shows that

these people, with three exceptions due

to special conditions, had made a living,

had paid for water taxes and other

advances made, and had reduced their

principal from 10 to 80 percent. Con-
sidering the level of crop prices through

the years 1932-35, this is a distinct

achievement. The 1936 season, with

much better prices for most crops, will

make the picture even brighter when all

crops are sold and credited. Many
evidences point to even better years

ahead. The return of the sugar beet to

the Yakima Valley through the develop-

ment of a blight-proof strain has added a

very dependable and profitable crop to

the general farm rotation. It promises

to grow rapidly into one of the principal

crops of the valley.
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ALL LOCAL INTERESTS PROFIT

Better conditions have greatly stimu-

lated the sale of lands, and seven tracts

under lease last year have been sold in

the past few weeks. Several more will be

sold. The district board takes the sound

position that an irrigation district should

not be a landlord any longer than neces-

sary, even though it be profitable, but

should pass the lands along to private

owners as soon as possible. It is also

the policy of the district to abandon
any land which proves on trial to be

submarginal. To have farmers working

on places too poor to provide a decent

living is no asset to these men nor to

the community. Several such units have

been abandoned; buildings removed to

better tracts; good portions of land added
to adjoining units. An effort is made to

recombine farm units which have proven

uneconomical into units capable of pro-

ducing a livable farm income. Needless

to say, no prospective purchaser is ac-

cepted unless he shows himself to be a

good farmer and has such capital and
equipment as will be necessary to insure

a good chance to make a success on the

farm.

An effort has been made to keep these

people informed as to new crops, im-

proved strains, better practices in culture

or pest control, the trend of crop prices,

etc., but a scrupulous effort has been

made to avoid dictating to these farmers

in the details of their work. Anything
tending to place them under compulsion

has been strictly avoided. The robot

type of farmer, who must have somebody
else direct his work may be a material

success, but he will not make the kind

of self-reliant citizen this project or this

American Nation needs. It was one
of the immortals who said, "Give light

and the people will find the way."

Progress of Investigations

(Continued from p. 131)

Rio Grande Basin, Colorado-New Mexi-

co— (a) Conejos River Reservoir and dam
sites.-—Surveys of the diversion dam for

the Mogote Reservoir, and three addi-

tional diamond drill holes on lower

Conejos dam site no. 1 were completed.

(b) Wagon Wheel Gap Reservoir.—

A

preliminary survey for the relocation of

the highway through the reservoir was
begun.

(c) San Juan-Chama transmountain di-

version.—A survey of an alternative loca-

tion for the diversion canal was begun.

id) State Line Reservoir.—-All field work
on this feature was completed at the end
of the month. Diamond drill crews

drilled one hole near the Ute Mountain
site.

Boise (Boise-Weiser-Payette) , Idaho—
(a) Mountain home land classifications.—
Planetable surveys on this area were con-

tinued throughout the month, and map-
ping was completed on 35,330 acres.

(b) Canal location along Payette River.—
Strip topography was taken along the

location line from Banks toward Horse-
shoe Bend.

(c) Canal location from Boise diversion

dam to Dry Creek.— During the month
strip topography in the Dry Creek sec-

tion was completed.

(d) Garden Valley dam sites.—A detailed

survey was started of the two dam sites at

Garden Valley on the South Fork of

Payette River.

(e) Twin Springs dam site.—A detailed

survey was started of the dam site at

Twin Springs on the Middle Fork of

Boise River.

(/) Stream measurements in Weiser

drainage.—Stream gaging stations for the

purpose of securing records of stream

flow to be used in connection with pos-

sible reservoir locations in this area, were
established.

(g) Land use surveys—Payette Valley

In /ids.—A map showing the use of

Payette Valley lands below the Black

Canyon Dam has been started.

(h) Boise Valley ground water map.—
During the month, available data were

assembled, base maps secured, and loca-

tions of wells heretofore observed plotted.

Gallatin Valley, Mont.—Data were as-

sembled and given to the designing sec-

tion for use in the preparation of a pre-

liminary design and estimate for the

proposed Spanish Creek Dam on the

Gallatin River.

Madison River diversion, Montana-
Idaho.—Land classification was continued

and the land on the west side of the Madi-
son River near Ennis and Norris is now
being classified.

Conchas project, New Mexico.— All field

surveys were completed during the month.

Alternate studies were made at a number
of sites. Canal cross-sections were

plotted and earthwork quantities com-

puted. Canal location surveys were

plotted and tracings made of the final

location. Land classification surveys

were completed and areas computed and

tabulated.

Desch uies, Oreg.—Review of the reports

on the Waldo Lake diversion and the

Plainview project was continued during

the month, and the review of the draft of

the report on the South Unit project was

begun.

Grande Ronde investigations.—The fea-

sibility of an aerial topographic survey

of the Grande Ronde Valley was discussed

and it was further decided that a mosaic
could be secured as a base map for the

topographic survey. Surveys were start-

ed during the month, and consisted of

establishing benchmarks and taking

topography.

Black Hills, S. Dak.— (a) Angostura

project.—Topographic surveys were con-

tinued during the month on the Horse
Cam]) dam-site area. Test pit work was
continued and numerous soil auger holes

were drilled during the month in search

of bedrock.

(b) Rapid Valley project (previously

called the Rapid City project).—Stream
and canal discharge measurements were
taken. A study was made of the Brennan
Reservoir.

Utah.—Some work was continued on
(a) Blue Bench, (6) Currant Creek, (c)

Dixie project, and (d) Gooseberry in-

vestigations, and reports are in course of

preparation.

(e) Ouray investigatiorts.—Water supply

studies were made to determine the

annual amounts of surplus water available

from the Duchesne River for the period

1920 to 1936 and the annual demand on

storage and a study was also made of

the Pelican Lake as a reservoir

(/) Salt Lake City Aqueduct.—The
report on the aqueduct investigations

was reviewed and the estimates for

capacities of 60 and 130 second-feet on

locations A and B were revised.

First Drowning hi Elephant

Butte Lake
The first drowning in the history of

Elephant Butte Reservoir occurred the

latter part of April. Two El Paso men,

Carlos Frias, 37 years, manager of the

Plaza Theater, and Ray Holloway, 31

years, manager of the Ellanay Theater,

were the victims. Frias was a part owner

of a motor boat which was reported to

him as having become loosened from its

anchorage and was adrift in the lake.

He and Holloway went to the lake to

recover the boat. When they were not

heard from by the following evening a

search was started and Frias' body was
found. The water of the lake was very

rough owing to high winds and it is

assumed that when their motor stalled

the boat was capsized. Search for the

bodies was hindered by continued wind

and rough water.

EMPLOYMENT of labor on the Carls-

bad project, New Mexico, was fairly

well balanced during April, with only a

few unemployed. Work on the farms,

W. P. A. projects, and in the potash and

oil industries absorbed most of the labor.



138 THE RECLAMATION ERA June 1937

Klamath County 4-H Club and F. F. A. Junior Weed-Control Project

By C. A. Henderson, County Agricultural Agent

DURING the fall of 1936 plans for a

Junior Weed-Control Project for

4-H club members and Future Farmers

of America members were discussed by

the county agent with F. F. A. instructors

of several schools and the county club

agent. All were agreed that the proposed

weed-control project was important and
should be undertaken in Klamath County.

The assistance of the Oregon Agricul-

tural College Extension Service was
secured in the preparation of plans for

this project. The backing of local farm

organizations was enlisted, asking that

they sponsor this project and make
certain awards to the winners. Several

local sponsors offered medals to be pre-

sented to the winners of the weed-control

contest. A commercial company, inter-

ested in weed eradication, gave mounts
for member's weed specimens and con-

tributed prizes. The interest of all these

HmMHH

the 4-H weed-control contest and will

cooperate in helping locate and control

the weeds found."

ONE SECTION OF WEED DISTRICT ASSIGNED

EACH MEMBER

Each member, following enrollment, is

assigned a definite section or part section

of land, to be thoroughly examined and
all patches of noxious weeds found there

to be plotted accurately. Maximum
territory allowed each member is one

section.

A map prepared by the county pest-

control inspector enables the member
to plot and chart all weeds in his par-

ticular district. Weed patches are plot-

ted by name and size. The location is

identified by showing the distance from

two distinct landmarks on the property

such as corners, fences, ditches, and
buildings.

Poisonous water hemlock. Should be cut before seeds mature.

groups was most helpful to the planning

and initiating of the Klamath County
Junior Weed-Control Project.

In the spring of 1937 meetings were
held at four Klamath County schools.

The Junior Weed-Control Project was
discussed by the county agent, 4-H and
F. F. A. weed eradication contest enroll-

ment cards distributed. These cards

were also circulated at other schools and
mailed to all boys in 4-H club work in

Klamath County. The card provided
not only for the signature of the 4-H
club or F. F. A. member but also for the

consent of the parent reading, "I want
my 4-H club boy or girl to participate in

An attractive mimeographed folder

accompanying the map states that the

object of the contest is to identify, locate,

and eradicate noxious weeds. County
weed inspectors will assist local leaders,

and accompany contestants on one iden-

tification trip, and will assist contestants

in weed eradication. Points in the con-

test are based as follows: Identification

of weeds, 10; number of patches found,

20; location in field, 20; location on map,
20; eradication, 20; and diary, 10.

4-H CLUB MEMBERS KEEP RECORD BOOK

Each 4-H club member is required to

keep a business-like record of his weed-

control work. For this purpose, a 14-

page record book was prepared in mime-
ograph form by the Oregon State Agri-

cultural College Extension Service.

A list of the weeds found in the section

mapped by the member will be put down
in this record book. For guidance and
information, the Oregon Agricultural

College furnished each club with Exten-

sion Bulletin 412, The Most Important

Noxious Weeds of Oregon. This bulle-

tin describes 21 weeds selected from

various localities in Oregon, as suffi-

ciently injurious to cause material loss

every year in crop production and undue
financial outlay in eradication measures.

Another interesting part of the book
provides space for telling the methods of

identification of the 10 most noxious

weeds in Klamath County and the best

methods to control them. Mention is

made here of new weeds found by the

member and sent to the college for identi-

fication. Space is also provided for list-

ing the noxious weeds collected and
mounted for the club display at the

county fair.

Another important item is the land

record of the experimental plot where the

member will apply and test recommended
methods of weed eradication. This land

record includes accurate measurements,

soil type, method of irrigation, and rental

value of the land. This is followed by a

report on the methods used to kill the

weeds and the percent of kill obtained.

Six pages of the record book are de-

voted to member's report on Canada
thistle, morning glory, Russian knap-

weed, white top, quack grass, and peren-

nial sow thistle—all weeds unusually

troublesome in Klamath County. Mem-
bers will report on the depth roots usual-

ly grow and methods of reproduction,

amount of seed produced, ways of spread-

ing, foliage characteristics, and methods

of control recommended by agricultural

extension bulletins, county agent, and

other authorities on weed control.

FIELD TOURS AND PROGRESS REPORTS

During the summer, field tours will be

held under the supervision of representa-

tives of the county agent's office or the

county pest control inspector. Members
will identify noxious weeds found in the

county and visit plots where control

measures are being applied. Various

plots of weeds will receive different treat-

ments, under county supervision, and

members will be required to check results

throughout the season.

Members will report their progress in

weed-control work through cards mailed
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at intervals to club leaders. These prog-

ress cards, carefully prepared in question-

naire form, request information basically

important to any future or present farmer

in the eradication of noxious weeds.

WEED-ERADICATION CONTEST AT THE
POTATO FESTIVAL

A demonstration contest is planned in

connection with the potato festival. At
this festival one team of two boys from

each club will demonstrate some phase

of weed-eradication work as applied to

their weed project. The first-place win-

ners in this contest will be awarded an

educational trip to the State fair, where

they will compete in the demonstration

contest there.

Water Hemlock Collects

Its Toll

Acting Superintendent Templin, of the

Minidoka project, Idaho, writes that

water hemlock is evidently still on the

job, and encloses in his letter a clipping

from the Twin Falls Daily News cap-

tioned, "Poisonous Plant Fatal to Youth

—

'Wild Parsnips' Cause Death of Idahoan;

Companion's Condition Critical."

The item, dated April 23, from St.

Anthony, Idaho, states that three school-

boys while working on a ditch bank ate

"wild parsnip." The school superin-

tendent finding the boys ill determined

that the supposed "parsnips" were in

reality hemlock roots. Emergency treat-

ment was given and one boy recovered.

One boy was in a critical condition at

the date of the clipping, and one boy
died from the poisoning.

Poisonous water hemlock is errone-

ously known as "wild parsnip" in many
parts of the West. Wild parsnip grows

in dry soil. Water hemlock is found in

wet places along streams, lakes, and irri-

gation ditches. The easiest way to dis-

tinguish between "wild parsnip" and
water hemlock is by the rootstock. The
water hemlock grows from a rootstock to

which are attached roots that are thick

and tubelike. When broken open, this

rootstock oozes an oily yellowish sap

which is the poisonous part of the weed.

The rootstock, cut lengthwise, shows
fairly distinct transverse chambers. A
picture of the rootstock of the water

hemlock can be found on page 76 of the

March 1936 Reclamation Era.

Water hemlock is the most deadly of

poisonous plants. Because it is a hazard

to human life and to livestock in one for-

eign country where this weed grows, its

destruction is required by law.

Extermination of this poisonous weed
will be an important part of weed-control

work on Bureau of Reclamation projects

during the coming season. Full explana-

tion of the way to rid irrigation ditch

banks of water hemlock is given in the

article on page 142, C. C. C. Demonstrates
Improved Practices in Weed Control.

A Silent Foe Invades Our
Country

A real service to the farmers of Fre-

mont County has come in the weed
control campaign set up by the county

commissioners to meet the requirements

of legislation provided at Cheyenne.

You may not know it but the facts are

that Fremont County agriculture, the

basic industry of this part of Wyoming,
was about to be wiped out by the infesta-

tion of weeds which takes everything

before it by choking out all food-producing

plants and covering the land with plants

which no livestock will eat. This may be

regarded as an extravagant statement, but

it is true on no less authority than the

Extension Service of the State university

which started a campaign in this county

5 years ago.

Some of the farmers of the valley be-

came very much concerned when they

saw the gradual spread of the weeds on

their land. These weeds multiply very

rapidly both by seed and root spread.

They may enter a place through irriga-

tion ditches and laterals and thus get a

start from the banks of the ditches or

spread over the land by irrigation water.

Once a farm gets a good dose of the seeds

it is gone unless something is done about it

right away.

This is a problem of which few are

aware. It should be well publicized.

Everyone should become weed conscious.

It should be taught in the schools. It is

a serious matter to every merchant in

town. It will strangle and choke the

greatest resource we have in the county.

It will rob homes of their rightful bread

and butter.

Thus we should all cooperate to the full-

est extent in the war on weeds. This

invasion must be downed. Upon its

success depends the future welfare of our

county and people.— The Lander Journal.

WORK on the construction of the

county courthouse at Las Cruces,

N. Mex. (Rio Grande project), is well

under way, and a committee of members
of all city organizations has been ap-

pointed to secure a county hospital in the

same city.

SEVERAL sales of farm property have

been made recently on the Willow

Creek unit of the Vale project, Oregon,

and several new settlers have moved on to

their farms. Approximately 1,500 acres

remain unsold, and one available public

land farm unit is still unentered.

THE Naches Heights Community
Club, Yakima project, on April 7

celebrated the twenty-fifth anniversary

of the founding of the club. Special

honor was given surviving charter mem-
bers. Formed when development of the

Tieton division was beginning, the club

has been active in the development and

enrichment of the social life of the com-

munitv.

Boise-Payette division, Boise project. Idaho. Workmen placing concrete
walls of bench flume.
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The Rio Grande Project\ New Mexico-Texas

THE Rio Grande is the Nile of the

Southwest. The many reservoirs

and dams along its course pour its waters

over thousands of acres of arid lands. It

nourishes fields of sugar beets in Colorado

and citrus groves in southern Texas.

Something like midway between these

two lie the cotton fields of the Rio Grande
project.

The Rio Grande reclamation project

is watered by the stored supply of a reser-

voir known as Elephant Butte. The
name comes from the fact that the big

black rock in the middle of the lake may
be said to resemble a kneeling elephant.

The dam is situated about 120 miles

above El Paso. The project begins with

the Rincon Valley, 24 miles below the

dam. It extends south and east for

about 124 miles. Hemmed in by moun-
tains on each side, the valley has an aver-

age width of only 6 miles. Compared
with the Boulder Dam and the Grand
Coulee, both the dam and the project

are very small, but they are of consider-

able importance. The irrigable land in

the project, comprising 155,000 acres, is

one of the most fertile spots in the world.

INTERESTING COUNTRY

The tourist going to California on
Highway 80 gets a good view of the proj-

ect. Without warning the winding
mountain road descends and he finds

himself in a very fertile valley. Cotton-
wood trees line the road bordering fields

of cotton and alfalfa. The luxuriant

green of the irrigated fields contrasts

sharply with the sand hills against the

bare brown mountains.

The best time to see the valley is in

the summer or early fall. The cotton

fields are fruiting then with crops un-
believably heavy. The air is filled with
the fragrance of blooming alfalfa. In

July the highways are lined with trucks

laden with cantaloupe crates to be shipped
east to market. Later these same trucks
will be full of bales of cotton. The soil

of the project seems peculiarly suited to

the production of cotton. Fabens, Tex.,

By Edna Bouldin, Anthony, N. Mex.

down near the southern end, claims to be

the highest producer per acre in the world.

The average production for the project

is about a bale to the acre. Some farmers

average 2 bales year after year.

The road from Fabens to El Paso is

lined with farm homes and villages.

Most of the homes are modern houses of

brick or adobe. They are surrounded by
orchards, vineyards, and beautiful flower

gardens. Sweet peas and roses are grown
commercially for sale in the city.

If the traveler has time to stop he finds

here a country full of historic interest.

There are a number of interesting old

missions scattered around the valley.

The one at Socorro is said to be the oldest

in the country. Another one is at Ysleta.

The land around this church is said to be

the oldest farm in the United States.

El Paso, Tex., is the metropolis of the

project. It is a thriving, prosperous city

of 120,000 people. It draws much of its

trade from the farmers of the surrounding

valley. This is demonstrated strikingly

by the fact that since the advent of

irrigation on the project, the population

of the city has doubled. Up to that

time the town depended upon mining and
cattle. Now to this it adds the trade of

a prosperous valley. Business men in

the town who are lucky plan to retire

and buy a farm in the country.

The highway leaves El Paso and fol-

lows the course of the Rio Grande. The
road goes through the pass that was known
as El Paso del Norte. At the pass the

river turns north and ceases to be the

international boundary. The road up
the valley runs in and out of New Mexico
crossing the line permanently at the little

town of Anthony. Sierra and Dona Ana
Counties, N. Mex., are both included in

the project. These parts of the project

are also known as the Rincon and Mesilla

Valleys. Although the altitude is a
little high, cotton in the northern end of

the project is still the leading crop, with
alfalfa, grain, and melons occupying im-

portant places.

Farmers throughout the project are

very progressive. They are constantly

finding new ways of handling and im-

proving their land and methods of

farming. Experimenting with new crops

to find those suited to the project is

always in progress. Recently some at-

tempt has been made to produce spinach

and onion seed for market. Sugar-beet

seed is already a well-established crop in

the valley.

COOPERATIVE FARMING

There is a strong feeling of cooperation

among the farmers. They believe in

cooperative marketing. There is a cotton

producer's association, an alfalfa associa-

tion, an egg association, and a pear

association. In the past few years a

number of farmers have planted pecan

orchards and at present pecan growers

are getting together.

HYDROELECTRIC POWER

Of immediate interest to the farmers is

hydroelectric power. During the past

years of drought the water in the dam
became so low that the land owners were

alarmed. No previous water shortage

had actually occurred, but the situation

caused anxiety for the future. Much
water falls on ranges below Elephant

Butte and causes floods or runs off down
the river. A new dam was needed to store

this water for future supply, and possible

use as a source of electric power. The
discharge from Elephant Butte is too

seasonal to be used for power, but by

running the water into another dam this

difficulty could be overcome. In the

future the farmers hope to sell electric

current and thus help to pay off their

indebtedness. The new Caballo Dam,
now under construction, is located a few

miles below Elephant Butte.

Another improvement now under way
is the construction of a diversion dam at

El Paso. As the Rio Grande is an inter-

national river, Mexico had to be given her

share of the water. The present treaty

calls for 60,000 acre-feet a year to be
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diverted at Juarez, but with no means for

measuring the water the arrangement has

not been satisfactory. The new dam will

remedy this situation.

In the 22 years of its existence the proj-

ect lias been of inestimable value to the

people of the surrounding country.

With the two new dams to add to its

efficiency it will become more and more
important. In addition to the irrigation

feature the project has played an impor-

tant part in controlling the floods that used

to ravage the valley. Contrary to its

placid appearance the Rio Grande has

done a great deal of damage, and from

time to time water pouring into it from

the hills in the past has thrown it suddenly

out of its shallow banks. Now with the

dams to control its flow and with the

course of the river straightened it has

ceased to become a menace.

All in all the Rio Grande project is one

of the world's best places in which a

farmer can live. The climate is good and
the sun shines almost every day. Winters

are warm and pleasant and only a few

hours of the day are unpleasantly hot in

summer. The one seeming major dis-

advantage to the country is the fact that

some day it will be too small to accom-

modate the people who will want to live

in it.

Articles on Irrigation and
Related Subjects

All-American Canal:
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C. Coyle, Excavating Engineer,

April 1937, v. 31, pp. 212-215.

Blanks, R. F.:
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illus. Colorado Engineers Bulletin,

April 1937, v. 21, no. 4, pp. 7-8

and 20.

Boulder Canyon project:

Elevators in Boulder Dam Power
Plant, illus, R. B. Spearman, The
International Engineer, April 1937,

vol. 71, no. 4, page 89.
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10,000,000 acre-feet of water,

Southwest Builder and Contractor,

April 16, 1937, v. 89, no. 16, p. 14.
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operating Boulder Power Plant,

Southwest Builder and Contractor,

April 23, 1937, v. 89, no. 17, p. 14.

Brahtz, J. H. A. and Others:
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and buttresses, Proc. A. S. C. E.,

April 1937, v. 63, pp. 735-751.

Nomographic determination of

boundary stresses in gravity dams,

By J. E. Soehrens, W. T. Moody,
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Memo. No. 547, March 15, 1937,

33 pp. and 16 drawings, price $2.

Elephant Butte Dam. Rio Grande project. New Mexico-Texas.

Chavez, Hon Dennis:

Water, and what it means to the

Southwest, Address before Rivers

and II arbors Congress, April 27,

1937, Congressional Record, April

29, 1937, v. 81, no. 82, p. 5233.

Conchas Dam:
Conchas Dam and reservoir project,

illus., John R. Noyes, Engineering
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118, pp. 541-545.

Cornwell, Fred E.:

Stress and stability analyses of
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Technical Memorandum No. 549,

21 pp. with drawings, Price $0.80.

Engineering: (London):
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illus., by Messrs. P. A. Kinzie,

I. A. Winter, and L. N. McClellan,

series of articles, vol. XCLIII in

1937.

Fleming, George A.:

Looking ahead to 1980 (412 kwhr.

per capita in 1920 and 880 in 1936)

Electrical West, April 1937, vol.

78, no. 4, pp. 31-32.

Grand Coulee Dam:
Frozen earth stops a slide at Grand

Coulee, illus., Construction Meth-

ods, April 1937, vol. 19, p. 56.

"Safety pays" on the Grand Coulee

Dam project, illus., Western Con-

struction News, April 1937, v. 12,

no. 4, pp. 125-126.

Gray, L. C, and J. P. Ferris:

Reclamation as an aid to industrial

and agricultural balance, Proc. A.

S. C. E., April 1937, vol. 63, pp.

752-75G.

Grover, N. C. and C. S. Howard:

The Passage of turbid water through

Lake Mead, Proc. Am. Soc. C. E.,

April 1937, vol. 63, no. 4, pp. 643-

655.

Page, John G:
Dr. Mead's successor, Editorial,

Compressed Air Magazine, April

1937, vol. 42, no. 4, p. 5306.

Water Conservation and Control,

Illus., Address at A. G. C. Con-
vention, San Antonio, Texas, The
Constructor, April 1937, v. 19, no.

4, pp. 19-21 and 34.

Pine River Project:

Features of Vallecito Dam, illus.,

Western Construction News, April

1937, v. 12, no. 4, pp. 129-130.

Pine View Dam:
Pine View Dam completed; canal

work well advanced, illus., Western

Construction News, April 1937 v.

12, no. 4, pp. 154-155.

Rio Grande Boundary:

"No Place for Politics", Editorial on

work by L. M. Lawson, Engineer-

ing News-Record, April 8, 1937, v.

118, p. 531.

Savage, John L.:

Boulder Dam designing engineer

visits London (Short), Southwest

Builder and Contractor, April 16,

1937, v. 89, p. 15.

Simonds, A. W., and V. L. Minear:

Pressure grouting equipment, Tech-

nical Memorandum No. 548, 23

pp., illus. and drawings, price $1.

South Africa:

Report Director of Irrigation for

April 1, 1935, to March 31, 1936,

A. D. Lewis, director, 45 pp., size

8 x 13 inches.

Tenancy, Farm:
Report of President's Committee,

illus., Under auspices National

Resources Committee, February

1937, 108 pp., large size 9x 11H

inches. (Original report of 28

pages printed as H. Doc. No. 149,

75-1, dated Feb. 16, 1937.)
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CCC Demonstrates Improved Practices in Weed Control

MANY of the irrigation projects

under the direction of the Bureau

of Reclamation are fortunate in having

located within project limits a C. C. C.

camp assigned for the purpose of reha-

bilitating the irrigation distribution sys-

tem, the development of additional

water supplies and other conservation

work of inestimable value to the develop-

ment of the project.

C. C. C. PROGRAM

At the beginning of the growing season

this year a demon strational weed-control

program was started by CCC. enrollees

of these camps as an important con-

servation activity.

This program is demonstrating the

value of the different methods of weed

control believed to be most effective and

practical, showing how these methods

can be used on an irrigation farm.

These demonstrational projects include

eradication of perennial weeds by root-

cutting, grubbing poisonous whorled

milkweed and water hemlock, applying

oils and chemicals for eradicating weeds

along fence lines, highways, and ditch

banks, and planting ditch banks with

aggressive grasses and clovers to compete

with weed growth as a permanent control

measure.

Sites selected for this work are in

different parts of the project, as con-

veniently located as possible, in order

that farmers may watch the progress of

the work and observe the methods used.

Many reclamation projects when first

settled were practically free from weeds.

The few desert plants native to the land

were easy to eradicate by plowing and

other farm operations incident to bring-

ing the virgin soil into production. With
the coming of irrigation water, weed
seeds from upstream, the range, East,

South, and even distant foreign countries

stole their way in. Ditch banks on many
projects became "no man's land" where

these newcomers flourished and dropped

their seed profusely into the water to

infest rich farm fields.

Among the new weeds were many
troublesome perennials which spread

rapidly, propagating both by roots and
seeds. Many irrigation farmers, not

knowing how to combat these damaging
perennial weeds, found the labor and
expense of growing crops increased and
crop yields impaired. The first line of

attack on noxious weeds—especially peren-

nials with their long-lived, fast spreading

root systems—is knowledge of the best

practices for eradicating them and the

application of these practices.

A WORKING EXHIBIT OF CLEAN ROOT-

CUTTING

On many projects there are thousands

of acres where crop yields are reduced,

and in some instances fields ruined for

the growing of profitable crops, by such

stubborn perennial weeds as Russian

knapweed, wild morning glory, Johnson

grass, and horsenettle. To restore this

infested land to profitable cultivation,

the method used must destroy the root

system of the perennial weeds. Where
infestations cover large areas, the method
believed most practical is clean root-

cutting about 5 inches below the ground

with a sharp-edged blade.

To demonstrate the value of this

method, C. C. C. enrollees are carrying

out a root-cutting program on selected

plots heavily infested with perennial

weeds. For this work, C. C. C. enrollees

have built a single-blade wreed eradicator

similar to the one described in the Recla-

mation Era of February 1937. The
simplicity of construction of this root-

cutting tool enables it to be easily assem-

bled by enrollees in camp shops. When
discarded road-grader blades are used for

the underground cutting blade, the eradi-

cator can be built for a total cost of $15

to $20.

The weed-infested land is plowed and
cleaned of surface vines and plants,

usually by the farmer cooperating in the

program. As soon as the green weed
shoots appear, enrollees make the first

cutting across the demonstrational plot.

From 20 to 30 follow-up cuttings are

required each growing season. The dem-
onstration plot is irrigated, if necessary,

to maintain favorable growing conditions

to expedite the growth of the weeds and
germinate any weed seeds. The con-

tinued recutting of roots prevents them
from manufacturing and storing food,

killing the plant by starvation. This

takes 1 to 2 years. Soil reclaimed in

this manner is planted the first season to

row crops requiring cultivation or to a

heavy smother crop such as alfalfa.

Grain crops should not be planted the

first season after completing a clean root-

cutting program.

OIL AND CHEMICALS FOR WEED
ERADICATION

While root-cutting is believed to be

most practical for weed eradication on
large areas, small patches of weeds in

growing crops and weeds on fence lines,

ditch banks and other inaccessible areas,

do not lend themselves to this method.

For these places, oils or chemicals are

usually applied. Oils are top killers,

largely useful in preventing weeds from

seeding along canals, railroads, and high-

ways. Chemicals are root killers, but the

success and effectiveness of the kill de-

pends on soil, moisture conditions, and
many other variables. C. C. C. enrollees

are demonstrating weed eradication under

these methods on several reclamation

projects.

CUTTING POISONOUS WEEDS ON DITCH

BANKS

Whorled milkweed and water hemlock

are two poisonous weeds found on ditch

banks on many irrigation projects. Full

description of both of these weeds ap-

peared in the March 1936 Reclamation

Era.

C. C. C. enrollees are demonstrating

the methods recommended for eradicating

water hemlock. This water-loving weed

is killed by cutting it off just below the

crown with a sharp blade, doing the work

before the seed forms. After cutting, the

weeds are collected, placed in wire pens

so no stock can reach them and allowed

to dry out, being burned as soon there-

after as possible.

On those projects where whorled milk-

weed is a serious problem, C. C. C.
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enrollees are conducting demonstrations

showing how grubbing at the pod stage

of flower is an effective measure for con-

trolling this poisonous plant.

Irrigation ditch banks on many proj-

ects are flourishing nurseries for noxious

weeds. While oil and top-cutting are

temporary measures useful to prevent

seeds from maturing, the process is per-

petual. In an effort to find a permanent
control measure for weeds on ditch banks,

(Continued on p. 144)

Columbia basin project. Washington—Grand Coulee Dam.

1, Looking northeast across damsite, showing Mason City and the gravel plant in the upper left. Diversion slots, through which water will flow in flood stage, are plainly

visible. Approximately 58,000 second-feet of water is passing through the four lower slots on the far end; 2, west powerhouse, showing turbine pits and foundation

walls completed to elevation 948.87; 3, detail view of turbine pits in the west powerhouse after cleanup work had been completed; 4, diversion channel showing water

flowing through at the rate of fi5,600 cubic feet per second; 5, detail view at entrance to diversion slots showing the turbulence of water when flowing at a rate of 65,600

c. f. s.; C, the aeroplane tripper which unloads sand and gravel at the stockpiles



144 THE RECLAMATION ERA June 1937

Reclamation Organization Activities and Project Visitors

ji, i

gin i

t

At the Western States Extension Con-

ference held in Spokane, Wash., May
24-27, W. J. Burke, district counsel at

Billings, Mont., represented the Bureau

of Reclamation and on the 24th pre-

sented a paper by Commissioner John C.

Page on the subject, "Range Conservation

and Reclamation."

L. N. McClellan, Chief Electrical En-

gineer in the Denver office, was called to

Washington the latter part of May in

connection with the consideration of the

new electrical contracts on Boulder Dam.

William

Bureau of

field from

sider with

neer, E. C.

office staff,

ing system

that used

projects.

F. Kubach, chief accountant,

Reclamation, proceeded to the

Washington on May 14 to con-

A. R. Golze, supervising engi-

W., and members of the Denver

the installation of an account-

on E. C. W. projects similar to

on the Federal Reclamation

L. H. Mitchell, field supervisor, left the

Washington office May 21, for extensive

field work during the coming summer on

Bureau of Reclamation projects. After

spending several days at the Denver office,

Mr. Mitchell joined A. R. Golze, supervis-

ing engineer of the Emergency Conserva-

tion Corps, at Grand Junction on May 27

for an inspection trip of conservation

work being carried on by C. C. C. enrollees

on the Colorado projects.

Mr. Mitchell will devote the remainder

of the summer to important field work on

Bureau of Reclamation projects, return-

ing to Washington in the early fall.

A. R. Golze, supervising engineer,

Emergency Conservation Work, left

Washington the evening of May 19 on a

short business trip to Denver and the

Reclamation projects in Colorado and

Utah. Mr. Golze made a short visit to

Bureau of Reclamation C. C. C. camps in

Colorado and Utah, but most of his time

was spent in the Chief Engineer's office at

Denver conferring on matters pertaining

to the supervision and operation of the

Bureau of Reclamation C. C. C. camps.

Porter J. Treston, senior engineer in

charge of the Colorado River investiga-

tions, spent several days in the Washing-

ton office early in June, in connection with

project affairs.

Hon. Henry II. Blood, Governor of

Utah, visited the Washington office of the

Bureau of Reclamation in an official

capacity on June 3.

Two employees of the Bureau of

Reclamation, Charles R. Lillybridge and
Milo A. Slawson, and Herbert Bowen, a

Boulder City resident, were reported

drowned sometime during the evening of

April 21, while sailboating on Lake Mead.

Amel Doresett, employee of the Bureau
of Reclamation at Boulder City, Nev.,

died of injuries sustained when struck

by a "hit and run" driver on Las Vegas

Highway on April 11.

The following recent appointments to

the Bureau of Reclamation have been

approved by the Secretary of the Interior:

Washington office:

Sherwood E. Collins, Jr., engineering

aide, Emergency Conservation
Work Division.

James H. Steedman, clerk, Operation

and Maintenance Division.

Denver office:

Garry H. Austin, junior engineer,

vice Jack H. Craven, resigned.

George V. Bessler, junior clerk, from
United States Employees' Com-
pensation Commission, Washing-
ton, D. C.

Tracey W. Cahow, assistant engi-

neering draftsman.

John B. Goodman, assistant engineer.

Jjilamogordo Dam, Carlsbad project:

Robert R. Earickson, inspector.

Central Valley project:

Philip P. Dickinson, assistant direc-

tor of information.

Hansel R. Whaley, junior photog-

rapher.

Columbia Basin project:

Wm. H. Irwin, junior geologist.

CCC Work
(Continued from p. 143)

C. C. C. enrollees are making demon-
strational plantings of aggressive grasses

and clovers on the banks at the head of

selected laterals and canals.

Strawberry clover, an unusually aggres-

sive legume which thrives on seeped land

and can tolerate a considerable degree of

alkali, is planted on moist ditch bank

berms and on selected plots of seeped

alkali lands. The plot selected for the

strawberry clover is cleared of all surface

weeds and vines. After carefully pre-

paring the seed bed, C. C. C. enrollees

plant the seed at the rate of about

2 pounds per acre, experience indicating

that one plant per square foot will spread

strawberry fashion to fully cover the

ground with vines.

Fences are constructed about the dem-
onstration plots to protect the young

plants from livestock and poultry which

relish it highly. C. C. C. enrollees also

exercise proper care to prevent de-

struction of the clover by insects and

rodents.

As Strawberry Clover, grown for pas-

ture on seeped alkali land, has been ob-

served to choke out such weeds as salt

grass and fox tail, the plantings of this

clover by C. C. C. enrollees are affording

an opportunity to observe if it can be

used as a desirable plant on ditch banks

to hold the soil firmly and to replace

unsightly, damaging weeds.

Enrollees also are planting Brome and
other hardy grasses on the upper portions

of ditch banks. Brome grass is highly

tolerant of dry conditions and forms a

thick sod. It makes excellent pasture

and may be grazed by sheep and cattle

after a good stand is established, pro-

vided the irrigation water is not used for

culinary purposes. This grass also makes
a highly nutritious hay when cut just

before flowering.

The strips of canal banks selected for

demonstrational use are mostly at the

head of canals and laterals, so that seeds

from the initial plantings of the grass may
drop into the water and seed themselves

at other locations along the distribution

system. On some projects where there

is sufficient moisture from rainfall or

seepage, C. C. C. enrollees are smoothing

ditch banks before planting to permit the

use of machine equipment for clipping

any intruding weeds and for harvesting

the grass.

C. C. C. WILL WELCOME VISITORS

Farmers are cordially invited to visit

the sites where C. C. C. enrollees are

carrying on demonstrational weed-con-

trol work and observe the progress of this

work. The regional director of Jhe

Civilian Conservation Corps and his

supervising foreman will be glad to ex-

plain how- the work is being done and

what farm operations and tools are re-

quired to start a similar program on the

farmer's own land.
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Projects under construction or operated in whole or in part by the Bureau of Reclamation

neer,

man.

Office

Official in charge

Chief clerk

District counsel

Name Title Name Address

All-American Canal 1 R. B. Williams
F. C. Youngblutt
R. J. Newell

Constr. engr. . .

Superintendent....
Constr. engr

do __.
do

Los Angeles, Calif.
Billings, Mont.
Portland, Oreg.
Los Angeles. Calif.
Portland. Oreg.
El Paso. Tex.

Do.
Billings, Mont.
Los Angeles. Calif.
El Paso. Tex
Portland, Oreg.
Billings, Mont.
Los Angeles. Calif.
Salt Lake City, Utah.

Do.
Portland. Ore*.
Billings, Mont.

Do.
Portland, Oreg.
Salt Lake City. Utah.
Billings. Mont.
Salt Lake City, Utah.
Los Angeles. Calif.
Portland. Oreg.
Los Angeles, Calif.
Salt Lake City. Utah.

Do.
El Paso, Tex.

Do.
Billings. Mont.
Los Angeles, Calif.
Salt Lake City, Utah.
Billings, Mont.

Do.
Do.

Salt Lake City, Utah.
Portland. Oreg.
Salt Lake City, Utah.

Do.
Portland. Oreg.

Do.
Do.
Do.

Los Angeles. Calif.

Belle Fourche . Newell, S. Dak J. P. Siebeneicher
Robert B. Smith
Gail H. Baird .

W. J Burke
B. E. Stoutemyer

Boulder Dam and power plant 1 -. Boulder City, Nev Ralph Lowry ...

B. E. Stoutemyer
Carlsbad, N. Mex
Fort Sumner. N. Mex
Casper, Wyo

L. E. Foster _. Superintendent.
Wilfred W. Baker..
H. W. Bashore do

Central Valley Sacramento, Calif W. R. Young
H. P. Bunger
F. A. Banks

do
do.

... do
Austin, Tex _ William F. Sha

Columbia Basin Coulee Dam. Wash
Frenchtown, Mont

B E StoutemyerFrenchtown
Gila R. B. Williams...

W. J. Chiesman
I, J. Foster..

Grand Junction, Colo
Reno, Nev

Superintendent
Constr. engr
Superintendent

do .

J R. Alexander
Humboldt
Klamath Klarnath Falls, Oreg.

Malta, Mont
B E. Hayden
II . II . Johnson

B. E Stoutemyer

Havre, Mont. II. V. Hubbell...

E. J. Westerhouse

J. R. lakisch

do
Minidoka

Constr. engr
Supt

,
of power

( lonstr engr
Superintendent

do
do

B. E. Stoutemyer
Duchesne, Utah Francis J. Farrell

North Platte Guernsey, Wyo
Ogden River _. Ogden. Utah H W lohr
Orland Orland, Calif D. L. Carmody

R. J. Newell Robert B. Smith B E stoutemver
Parker Dam 3 Parker Dam. Calif E. A. Moritz
Pine River (Vallecito Dam) Bayfield, Colo

Salt Lake City, Utah
El Paso. Tex L. R. Fiock Superintendent

Caballo Dam Caballo, N. Mex S. F. Crecetius
H. D. Corns toe k .

E. C. Koppen
Superintendent
' 'onstr. engr

do..
Salt River Phoenix. Ariz

Salt Lake City, Utah
Powell, Wyo

Francis J. Farrell.
Shoshone L.J. Windle3

Walter F. Kemp
A. W. Walker

Superintendent
Constr. engr. do

Sun River, Greenfields division Fairfield. Mont
Truckee River Storage Reno, Nev „ Constr. engr
Umatilla (McKay Dam) Pendleton, Oreg C. L. Tice. B. E. Stoutemyer. .

Gunnison, Colo A A. Whitmore ..
C B. Elliott

Ewalt P. Anderson

B. E. Stoutemyer

do

ii \ Parker
Vale <_'. C. Ketchum Superintendent

doYakima _. Yakima. Wash Philo M. Wheeler
Alex S. Harkerdo _ Charles E. Crownover.

R. C. E. Weber
Constr. engr
Superintendent Noble O. Anderson

I Boulder Canyon. 3 Acting. 3 Non-Federal. * Island Park and Grassy Lake Dams.

Projects or divisions of projects of Bureau of Reclamation operated by water users

Organization Office

Operating official Secretary

Name Title Name Address

Baker (Thief Valley division) Lower Powder River irrigation district Baker, Oreg
Hamilton, Mont
Boise, Idaho
Notus, Idaho
Grand Jetn,. Colo
Ballantine. Mont
WellsvUle Utah
Bonanza, Oreg

do

A. J. Ritter.. F. A. Phillips Keating.
Hamilton.
Boise.
Caldwell.
Grand Jctn.
Ballantine.

N. W. Blindauer. . ..

Wm. H Tulier
W. H. Jordan
C. W. Tharp _.
E E. Lewis .

Elsie H. Wagner
F. J. Hanagan

Superintendent
do_

Do
Grand Valley, Orchard Mesa Orchard Mesa irrigation district C, J, McCormich

South Cache W. U. A... B. L. Mendenhall
Chas. A. Revel!
Henry Schmor. Jr

Chas. A. Revell
Dorothy Eyers
0. B. Patterson
R. H. Clarkson
O. W. Paul

Langell Valley irrigation district Bonanza.
Klamath. Horsefly
Lower Yellowstone Sidney. Mont

Chinook. Mont
Rupert, Idaho
Burley. Idaho
Gooding, Idaho
Fallon. Nev

Sidney.
Milk River: Chinook division 1 ._ A. L. Benton

Frank A. Ballard
Hugh L. Crawford
S. T. Baer
W. H. Wallace
T. W. Parry...

Minidoka irrigation district. _ Rupert.
Burley.
Gooding.

Burley irrigation district

Truckee-Carson irrigation district

do _

do
do
do...

Frank O. Redfield. .

Gooding
H. W. Emery

North Platte: Interstate division.. Mitchell. Nebr
i iering, Nebr
Torrington. Wyo
Northport. Nebr
Okanogan. Wash
Ogden. Utah

Powell. Wyo
Deaver. Wyo
Payson. Utah
Fort Shaw. Mont
Fairfield. Mont
Hermiston. Oreg
Irrigon. Oreg
Montrose, Colo
Ellensburg.Wash

Flora K. Schroeder
C. G. Klingman
Mary E. Harrach
Mabel J. Thompson
Nelson D. Thorp
D. D. Harris...

Fort Laramie division
Do

Gering-Fort Laramie irrigation district
Goshen irrigation district

W. O. Fteenor Superintendent
do
do

Gering.
Torrington.
Bridgeport.
Okanogan,

Northport division
Okanogan irrigation district.
Weber River Water Users' Assn
Salt River Valley W. U. A.. .

Nelson D. Thorp
D. D. HarrisSalt Lake Basin (Echo Res.) do

Salt River H J. Lawson
M. P. McLaughlin ...

Superintendent
Irri superintendent
Superintendent

F. C. Henshaw...
Geo. W. Atkins

E. G. Breeze

Phoenix
Shoshone: Garland division

Strawberry Water Users' Assn
Fort Shaw irrigation district. _ ___

S. W. Grotegul _

E.J. Gregory
A. W. Walker .

Sun River: Fort Shaw division do
do .. H. P. Wangen

Enos D. Martin
A. C. Houghton

G. L. Sterling

Umatilla: East division Hermiston irrigation district
West Extension irrigation district

E. D. Martin do
do . Irrigon.

Jesse R. Tompson
V. W. Russell

Acting superintendent
Manager

I Operated by 5 irrigation districts.

Important investigations in progress

Project Office In charge of

—

Title

Coulee Dam. Wash F. A Banks Construction engineer.
Mills E. Bunger

Gallatin Valley..
Hugh Howell Do.
Lester C. Walker Do.
Wm. G. Sloan Do.
Frank C. Merriell Do

Black Hills.. . R.E.Kennedy .

Eastern Slope (Colo.)...
Salt Lake City, Utah Do.

Conchas J. A. Keimig
C. C. Fisher.. _

Associate Engineer.

Issued monthly by the Bureau of Reclamation, Department of the Interior, as approved by the Director of the Budget. Sallie A. B. Coe, Editor.
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DOWNSTREAM VIEW OF HORSE MESA DAM. SALT RIVER PROJECT. ARIZ.

SHOWING RIGHT SPILLWAY, CENTER; OUTLET PORTAL OF AUXILIARY SPILLWAY TUNNEL. LOWER LEFT: AND A PORTION OF
THE POWER HOUSE. LOWER RIGHT. (SEE ARTICLE 'INTERESTING CONSTRUCTION AT HORSE MESA DAM". P 132.)
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Range Conservation and Reclamation

By John C. Page, Commissioner of Reclamation

THE agriculture of the 11 Western
States is largely confined to two

distinctive types, irrigation farming and
grazing. The amount of forage produced
on the public and private pastures and by
irrigation, despite the tremendous dis-

parity in the acreages devoted to each, is

almost of equal value when measured in

feed units. Thus each is of equal impor-

tance to the livestock industry.

Although irrigation and grazing are

totally dissimilar, in this arid and semi-

arid region they are closely related and
interdependent. Without irrigation the

forage and feed necessary to carry through
the winter the numerous flocks and herds

using the public domain could not be

provided economically. Conversely, the

gigantic livestock industry in the West is a

pillar of support for the irrigation farmer,

without which his efforts to make a living

and to build up the western communities
would surely fail.

Range conservation, therefore, is a

matter of primary importance to the

irrigation farmer, and reclamation is a

matter of vital interest to the livestock-

men who use the ranges, while together

these two comprise a single program upon
the success or failure of which, to a very

high degree, rests the future of one-third

of our country.

In an area where the materials with

which to build a stable and permanent
civilization are so drastically limited by
nature, no group can without risk to itself

close its mind to the problems afflicting

other groups.

There has been a tendency for the live-

stock men to look upon reclamation as

principally the concern of the irrigation

farmer. Similarly, there has been a

tendency for the irrigation farmer to

consider the conservation and use of the

public ranges as a matter principally

affecting the livestock men, and, in addi-

tion, the people in the western urban
centers all too often have looked upon
both with complete ir difference.

But, a city built upon the sands has no
security. Particularly is this so when it

is built upon the sands of the desert, unless

the city makes its own security through

fostering wise use, protection and careful

husbandry of the land and water resources

which support it.

Until recently, the development of the

West was a haphazard growth. It has

only been during the last generation that

the necessity for conservation and plan-

ning for prudent use of its resources has
been realized by our people.

SMALL ACREAGE OF SEMIARID STATES
UNDER CULTIVATION

Let us consider briefly the West's situa-

tion. These semiarid States have more
than 700,000,000 acres, but only 4 percent

Western States

Extension Conference

The Western Slates Extension

Conference was held in Spokane,

Washington, May 24-27. On the

program were the following:

Harry H. Brown, Assistant

Secretary; C. If. Warburton, Di-

rector, Extension Service; Hugh H.
Bennett, Chief, Soil Conservation

Service; George E. Farrell, Director

II • stern Division, Agricultural Ad-
justment Administration; L. C.

Gray, Director of Land Utilization,

Resettlement Administration; W. C.

Henderson, Associate Chief, Bu-
na u of Biological Survey; Miss
Madge J. Reese, Home Demon-
stration and 4~H Club Field

Agent; W. W. McLaughlin, Chief,

Division of Irrigation; Walter L.

Dutton, Assistant Forester in Charge

of Range Management; J. K.
Wallace, Specialist in Livestock

Marketing; D. C. Mumford, Senior

Extension Economist; and W. K.
Williams, Extension Forester, all of

the United States Department of

Agriculture; W. J. Burke, District

Counsel, Bureau of Reclamation,

Billings, Mont., representing John
C. Page, Commissioner of Reclama-

tion; W. A. Lloyd, in charge, West-

ern States Extension Service; Miss
Rena B. Maycock, Assistant Direc-

tor for Home Economics, Utah Ex-

tension Service; Mrs. Mary H.

Isham, Regional Director, Women's
and Professional Projects, Works
Progress Administration; and R. B.

Tootell, Acting Reviewing Apprais-

er, Farm Credit Administration.

of this vast area is cultivated in both dry

and irrigated farms. Approximately

18,000,000 acres are irrigated. They

have, however, 539,800,000 acres, 72
percent of their area, which can be classed

as natural pasture, useful for grazing.

Of this, 347,000,000 acres are federally

owned. In these States, in addition, are

about 87,000,000 acres of timber and
100,000,000 acres of wastelands which
have no value, however slight, for agri-

culture.

Ninety-five percent of the acreage

irrigated in the United States lies in the

Western States. Likewise, 95 percent

of the public pastures is concentrated

here.

We have in this western region built an
amazing industry through the combined
use of our public ranges and our irrigated

farms. This industry, the livestock in-

dustry, is the largest and most important
in these States. Its security must be

safeguarded or the whole West will suffer,

and its people equally, no matter what
their pursuits.

OPERATION OF TAYLOR GRAZING ACT

In 1902, with the passage of the Fed-
eral reclamation law, water was recognized

in this area as a primary resource and its

conservation and prudent use as a national

problem. It was much later, however,
that the Nation as a whole awakened to

the necessity of protecting and conserv-

ing the West's second major resource

—

its public pastures. When President

Roosevelt signed the Taylor Grazing

Act in 1934, authorizing the regulation

of 165,000,000 acres of federally owned
pastures, the second major bulwark
against misuse and exhaustion of the

western resources was erected.

Since this law was enacted, the first

real progress toward stabilizing the public

land ranges has been made. Forty-nine

grazing districts encompassing 110,000,-

000 acres and each about as big as Con-
necticut have been organized. Stock-

men themselves have a very large part in

the administration and policing of these

districts. Long strides have been made
toward eliminating overgrazing, which
only a few brief years ago was a real

threat to destruction of the public pas-

tures. In 1936 a 13-percent reduction

was made in the number of livestock

using the regulated ranges. In 1 year

the total number of cattle and sheep on

these pastures was trimmed by 1,169,474

head, and this was done largely by the

awakened livestockmen themselves.

Paper read in Spokane, Wash., by W. J. Burke, district counsel, at meeting of Western States extension agents, May 24, 1937.

152077—37——
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The significance to the irrigation

farmer of this new and promising develop-

ment in our somewhat checkered history

of public land administration should be

obvious.

In the first place, conservation of the

ranges menus perpetuation of the live-

stock industry, and the irrigation farmer

must have the livestock industry.

In the second place, it means that the

brakes on erosion, which were loosened

by overgrazing, will again be applied.

Reservoirs, canals, and the very water

supply upon which the irrigation farmer

relies can be destroyed by the erosion of

the soils from the watersheds to be de-

posited in the channels which serve him.

And third, the shift in cover from the

native grasses to such dangerous weeds

as the Russian thistle and the mustard

plant because of overgrazing not only

reduces the value of the ranges, but may
also damage irrigation projects in adja-

cent areas. The sugar-beet industry

recently was driven from some sections

of Idaho by the white fly. There is much
evidence that this occurred because

mustard and Russian thistle, which

harbor the white fly, had taken large

areas of overgrazed ranges in the vicinity

of the afflicted areas.

What do the livestockmen say of this

relationship between reclamation and the

ranges. Mr. Farrington Carpenter, Di-

rector of Grazing of the Department of

the Interior, says the two are inter-

dependent.

Several months ago. Marvin L. Bishop,

secretary of the Natrona (Wyo.) County
Woolgrowers' Association, said in antici-

pation of the Casper-Alcova Federal

reclamation project, now being con-

structed in Natrona County:

"From the beginning of time the march
of civilization has altered the old system.

I do not believe that many of the wool

growers of today would like to go back to

the hardships of the old system. Rec-

lamation will make a further change in

the raising of sheep. There will be

smaller herds, a better breed of sheep

shearing more pounds of wool than today.

With the assurance of sufficient feed at a

reasonable price there will be more early

shed lambing resulting in a larger per-

centage of lambs. The fanners on the

project will have a few sheep of their

own. Even though less sheep are run

in this country the profit per head will

be greater than it is today. So with the

changing conditions that are inevitable

the wool grower will welcome reclama-

tion. He will patiently watch the devel-

opment of the reclamation project now
under way in this country. His dream of

protection and his haven of refuse will be

in crops growing on this project."

"Between reclamation and the live-

stock industry", says P. L. Slagsvold,

Montana State College agricultural econo-

mist, "there is a twofold relationship

which is tremendously significant.

"Reclamation projects are the sources

of winter feed for the livestock industry.

Figures on carlot shipments of hay

originating in Montana show a tremen-

dous movement even in years when there

is no serious drought. The fact that we
have not more irrigated land in Montana
prevents us from maintaining our entire

livestock industry intact in dry years.

"The irrigated areas are a source of

demand for feeder stock from the sur-

rounding country. The development of

the Billings livestock market is eloquent

evidence of the importance of this."

ALL-AMERICAN CANAL MODEL OF POWER DROP SUPERSTRUCTURE

As an example of the influence of

irrigated area upon the livestock industry,

the Minidoka project in Idaho might be

cited.

This was a typical sage-brush desert

before the canals were completed. A
small number of range cattle were grazed

along the banks of the Snake River, less

than 2,000. Now the Minidoka project

supports 19,000 head of cattle, of which

4,400 are raised for beef, 1,400 are range

feeders and 13,000 are dairy stock. In

addition, there are more than 60,000 head
of sheep on the project, 14,000 range feed-

ers and 36,000 in farm flacks.

An ideal example of working for a bal-

ance between the farms and the range is

found in the Sanpete project in Utah,

which is the center of the high Sanpete

Valley, famous for Rambouillet sheep.

Here sheep raising is and must continue

to be the major industry. Nearby are

about 1,000,000 acres of forest pastures

which can be used only in the summer
season.

More than 140,000 head of sheep and
a smaller but considerable number of

cattle graze on the forest lands during

the summer. This represents about 60

percent of all the sheep in Sanpete County.

The remaining 40 percent are grazed on

private ranges and other reserves and on

the farm lands.

IMPORTANCE OF LOCAL LIVESTOCK

FEEDING

During the winter months many of the

large herds are forced to graze on the

desert lands along the western border of

Utah. Grain, cottonseed meal, and other

concentrates are transported long dis-

tances to feed them, but despite this,

heavy losses are experienced and usually

the sheep return to the summer ranges in

poor condition. An increase in the pro-

duction of hay and grain in the Sanpete

Valley appears to be the only solution to

this situation. To make this increased

production possible, the Bureau of Recla-

mation is providing an additional water

supply for the Sanpete farm lands. One
unit of this project is now completed, and
with the completion of additional units,

the benefit to that valley and to the

ranges which surround it will be marked
indeed.

The fact that the irrigation farmer is

able to feed in the locality where they are

raised, large numbers of sheep and cattle

is a benefit to him and to the livestock-

man. A ready market and a ready

source of supply is mutually beneficial to

these two dealers in feeder stock.

The irrigated lands in northern Colo-

rado are one of the world's most exten-

sive feeding areas. There 1,000,000

lambs and 100,000 cattle are fattened

annually.

In the North Platte Valley in Wyoming
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and Nebraska there are 420,000 acres

irrigated, for 80 percent of which the

Pathfinder Reservoir of the Bureau of

Reclamation provides water. The prin-

cipal crops are alfalfa, sweetclover, field

beans, small grains, corn, potatoes, and
sugar beets, and of these alfalfa, small

grain, corn, and beet byproducts all are

parts of the feeding ration for both sheep

and cattle. These are supplemented by

cottonseed cake from the South and more
corn from the East.

From 1926 to 1936, these irrigation

farmers have fed out annually 42,500

head of cattle and 385,000 head of sheep.

The livestock is brought in at the dose

of the grazing season from Wyoming,
New Mexico, Colorado, Montana, Nebras-

ka, and a few from other States.

These farmers have added an average

of $4,350,000 annually to the value of

this livestock between the ranges and
the market.

This clearly demonstrates the interest

of this particular area in range conserva-

tion. The public pastures are the basis

of a feeding industry worth $4,350,000 a

year in the North Platte Valley. But
this is only an example. The same story

could be told of virtually all other irri-

gated areas in the range country.

There is no conflict between the inter-

ests of the users of the public pastures and
the iirigation farmer. Reclamation and
ranges are inextricably tied together by
common bonds, mutual interests and the

problems before the one affect also the

other.

The animosity between the irrigation

farmer and the livestockman died with

the time when western men did their

thinking with their trigger-fingers.

Boulder Dam Starts Repayments

The Colorado River, its neck in the

yoke of Boulder Dam, on June 1 settled

into the harness for the long pull at its

job of repaying, with interest, the cost of

the project which tamed it.

No longer the wild-bull river of the

West, the Colorado is in harness as a use-

ful and powerful force to serve citizens

over a vast area and do its master's bid-

ding. The effect of the regulated Colo-

rado River on the Southwest will be

tremendous, since reliable water supplies

now are provided for deserts and firm

power for industrial centers.

Boulder is the greatest power source in

the world and Lake Mead behind the dam
is the greatest man-made body of water in

the world. The lake is now more than

100 miles long and still growing.

On June 1 the Boulder Dam power
plant began production of firm power, and
henceforth its gigantic generators will

never be idle. Under contracts now in

force for the sale of this power, the full

cost of Boulder Dam, the power house,

and appurtenant structures will be repaid

to the United States in 50 years with

interest at 4 percent. Also a surplus will

be built up for use in making fur-

ther improvements along the Colorado

River.

The Boulder Dam power plant, under

the supervision of Director Ralph Lowry,

who also is the Bureau of Reclamation's

construction engineer, has been in oper-

ation since September 1936, but not until

now has the Government been in a posi-

tion to guarantee continuous firm power

and levy the full rate of 1.63 mills per

kilowatt-hour for this power. Until June

1, the cities of Los Angeles, Burbank,

Glendale, and Pasadena, Calif., the power-

purchase contractors who now are buying,

had been paying half a mill per kilowatt-

hour, the secondary power rate.

The whole train of Boulder Dam power-

purchase contracts was set in motion by
Secretary of Interior Harold L. Ickes, when
he notified the southern California mu-
nicipalities that they would be supplied

with firm power continuously after June 1.

Other power purchasers are required to

begin buying power at stipulated inter-

vals beginning June 1, until at the end of

3 years, the entire repayment schedule

will be in effect.

At present there are four generators of

82,500 kilovolt-ampere capacity in oper-

ation, producing between 80,000,000 and

100,000,000 kilowatt-hours a month.

Four additional units of this size are either

in manufacture or on order. Ultimately

the power-house will contain 15 of these

giant generators and 2 smaller generators

of 40,000 kilovolt-ampere capacity. The
generators in the power-house at Boulder

Dam are the largest in the world.

When installation is complete, the

Boulder Dam power-house will have a

capacity of 1,835,000 horsepower, by far

the largest in the world. The installa-

tion at Niagara on the United States side

is 452,500 horsepower, the ultimate instal-

lation at Wilson Dam (T. V. A.) will be

600,000 and at Bonneville 600,000 horse-

power, and the installation at the famous

Dnieprostroy plant (U. S. S. R.) is

750,000 horsepower.

The investment of the Government in

the Boulder Dam and power plant to

date approximates $114,000,000. The

first income from the initial installation

this year will be about $1,500,000, which

will increase under existent contracts.

Illumination of

Boulder Dam
The floodlights to light the downstream

face of Boulder Dam were turned on for

the first time on May 26, 1937. Placed

on the parapet of the central section of

the power plant were forty-seven 1,000-

watt and thirty-one 1,500-watt lamps.

Each valve house was lighted by four

1,500-watt lights placed on the parapet

of each of the canyon wall outlet works.

Other outside lighting equipment con-

sisted of six 300-watt lamps in the dome
of each intake tower, twelve 300-watt

floodlights in the walkway parapet

around each tower, sixteen and eighteen

60-watt lamps for Arizona and Nevada
intake tower bridges, respectively, eighty-

one 200-watt lights on the dam roadway,
fourteen 200-watt lights on the road to

the Arizona spillway, and nine 200-watt

lamps on the spillway bridge. Each wing
of the power-house structure is lighted by
thirty-three 1,000-watt floodlights placed

on the roof parapet of the opposite wing.

Take-off structures for units Nl to N4,

inclusive, are illuminated by eighteen

500-watt lights.

Power Development on

Reclamatioyi Projects

The power output per month on the

Federal reclamation projects now amounts
to more than 140,000,000 kilowatt-hours,

and the list of projects with output for

May 1937 is as follows:

Project Output
{kilowatt-hours)

Arizona, Salt River 42, 718, 970

Arizona-California-Nevada,

Boulder Canyon 78,760,000

Arizona-California, Yuma.- 714, 323

Colorado, Grand Valley. .

.

701, 660

Idaho:

Boise 6,281,978

Minidoka 7,339,000

Nebraska-Wyoming, North

Platte 2, 655,430

Nevada, Newlands 286,790

Utah, Strawberry Valley ... 272, 842

Washington, Yakima 644, 180

Wvoming:
Riverton 99,390

Shoshone 748,600

Total 141,223,163

THE CORNERSTONE for the new
Federal building at Sunnyside,

Wash., was laid with appropriate ceremo-

nies on May 6. The Bureau office for

the Sunnyside division has been allotted

space in the new building.
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Subscription 75 cents a year to other

than water users, payable in advance by

check or postal money order drawn in

favor of the Bureau of Reclamation.

Special reduced rates are given indi-

vidual water-user owners or water-users'

organizations for mass subscriptions on

Federal irrigation projects.

JULY 1937

Speculation in Land Curbed

On May 27, 1937, Congress passed

Senate bill 2172, introduced by Senators

Bone and Schwellenbach, entitled "An
act to prevent speculation in lands in the

Columbia Basin prospectively irrigable

by reason of the construction of the

Grand Coulee Dam project and to aid

actual settlers in securing such lands at

the fair appraised value thereof as arid

land, and for other purposes" (Public,

No. 117, 75th Cong., oh. 269, 1st sess.).

SUBSTANCE OF LEGISLATION

The Grand Coulee Dam and appur-

tenances are now under construction, but

prior to the construction of any irriga-

tion works the irrigable lands, under the

terms of the new law, must be appraised

under the direction of the Secretary of

the Interior to determine the value of

such lands without incremented value

anticipated by the proposed construction

of an irrigation project. Repayment
contracts with an irrigation or reclama-

tion district must also be executed prior

to the commencement of construction of

such works. Water rights may be given

to individual landowners for holdings of

not more than 40 acres, which area may
be reduced to not less than 10 acres where

the Secretary of the Interior shall deter-

mine that smaller units will be sufficient

to support a family. For the purpose of

determining excess lands under the provi-

sions of the act, husband and wife are

considered separate persons and each may
hold not to exceed 40 irrigable acres as

nonexcess lands, or husband and wife

together may hold 80 irrigable acres of

community property.

The effect of this legislation is designed

to give a chance to bona-fide settlers to

acquire a piece of land that would be

sufficient to support a family, and at a

price which reflects raw desert land value

and not a value based on the prospect

of the construction of irrigation works;

and to break up large land holdings by
limiting water rights to 40 acres in any
individual ownership. The balance of

the land is to be classed as excess land

holdings and after appraisal by a board

set up on the project, an appraised valua-

tion will be fixed on the land which repre-

sents the value at the time of appraisal,

without the prospect of acquiring a water

right through the Government's invest-

ment in irrigation works.

EXAMPLE

In practice it works like this: A land-

owner whose lands would be watered

from storage at Grand Coulee would

retain ownership to 40 acres of land,

receive a water right for same, and sell

excess land holdings at the price fixed by
appraisers. For this he would receive

cash and enjoy increment in value on the

40 acres in his ownership.

The excess land holdings would be dis-

posed of, giving a new settler an opportu-

nity to acquire land at a price lie can af-

ford to pay. This land, at the expense of

the settler, has to be cleared of sagebrush,

leveled, and in other ways made ready to

receive irrigation water. The settler must
bear his proportionate share of the cost of

the irrigation works. His land must be

included within an irrigation district

organized under State law providing for

payment by the district of that part of

the cost of construction of the project,

allocated by the Secretary of the Interior,

as the part thereof properly chargeable to

irrigation. The cost is to be repaid within

such term of years as the Secretary shall

find necessary but not to exceed the

repayment term permitted under the

Federal reclamation laws, which is at

present 40 years.

ASSISTANCE TO SETTLERS

After construction of the irrigation

works the Government's interest lies in

the settler and the return of the invest-

ment. Everything possible is done to

improve conditions of the settlers in an
advisory and practical capacity. A con-

tented, happy, and prosperous irrigation

farmer on a Federal reclamation project

is considered a highly desirable asset.

Since the passage of the original

Reclamation Act 35 years ago, many
examples of prosperous farming com-
munities have been created by the opera-

tions under this policy. By continued

vigilance in the matter of protective leg-

islation as it suggests itself for the benefit

of the Government and of water users on

Federal reclamation projects, we may
continue to point with pride to these

projects located in nearly every State

west of the one hundredth meridian.

LAST LARGE PROJECT

The Columbia Basin project, with the

water of the Columbia River stored

behind Grand Coulee Dam, has the

largest compact body of agricultural land

remaining in the United States which

may be considered as an irrigation project.

Its 1,200,000 acres of land are fertile and

need only a regulated and dependable

water supply for settlers to make of this

section a flourishing farm community,
growing crops not necessarily in compe-

tition with sections farther east.

—

M. A. Schnurr.

(Cut along this line)

Commissioner, (Date)

Bureau of Reclamation,

Washington, D. C.

Sir: I am enclosing my check l
(or money order) for 75 cents to pay for a year's subscription to The

Reclamation Era.

Very truly yours,

(Name)

(Address)

1 Do not send stamps.

Note.—30 cents postal charges should be added for

foreign subscriptions.
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Boulder Dam Tourist Accommodations

EXCELLENT facilities for tourist ac-

commodations in the Boulder Dam
area are available. The Boulder Dam
Hotel which is first class in all respects,

has 86 guest rooms. The room rates are:

For one person, $3 to $5.

For two persona (double bed), $4 to $6.

For two persons (twin beds), $4.50 to $7.

The hotel dining room serves breakfast

a la carte; lunch at 75 cents or a la carte;

dinner 85 cents to $1.50.

There are two "auto courts", one hav-

ing 40 cabins, the other 12; cabins with

bath at the following rates:

Modern cabins with shower bath from

$1 to $2.

Air-cooled cabins for two persons,

$3 per cabin.

The Government has just established a

tourist camp to be used by persons in

automobiles who wish to camp out,

either in trailers or on cots in the open air.

This camp will be ready for tourists by
the middle of June. Probably the charge

will be 50 cents per day for each car; the

camp has showers and toilets.

It is expected that an additional auto

court of at least 40 cabins will be con-

structed before the end of the current

year.

The Hotel Company also is planning to

construct this year on the grounds ad-

jacent to the hotel a considerable number
of cottages to accommodate tourists at

varying rates.

A lodging house, recently renovated,

has accommodation for a limited number
of tourists at $1.25 each.

Boulder City has four restaurants, two
of them air-cooled. Meals are served a
la carte at prices from 50 cents to $1.

If traveling by automobile, tourists on
either U S 66—the transcontinental high-

way which parallels the Santa Fe Rail-

road, or U S 91—the transcontinental

highway which parallels the Union Pacific

Railroad from Salt Lake City to Los
Angeles, would leave Highway No. 66 at

Kingman, Ariz., or U S 91 at Las Vegas,

Nev., for Boulder City and Boulder Dam.
The distance from Kingman to Boulder
Dam is approximately 85 miles, and the

distance from Las Vegas to the dam is

approximately 30 miles. The Union
Pacific Railroad operates a bus line from
Las Vegas to Boulder City and the dam
in close connection with the trains and an
independently owned bus line operates

between Kingman and the dam and
Boulder City, making one trip each way
each day of the week.

Traveling by train the tourist leaves

the Santa Fe Railroad at Kingman and
leaves the Union Pacific Railroad at Las

Vegas—for the bus lines above mentioned.

Las Vegas, which is 23 miles from
Boulder City, has excellent hotel and
auto-camp facilities for tourists in large

numbers. Las Vegas has a population of

about 10,000. Boulder City's population

is about 2,000.

The recreational facilities at Boulder

City comprise roads and trails to many
points of scenic interest. Lake Mead, the

reservoir created by Boulder Dam, is 7

miles from Boulder City. The lake is

now more than 100 miles long, and boats

traversing the entire length offer pleasure

trips of exceptional interest to tourists.

The lake is under the supervision of the

National Park Service.

Service to travelers at Grand Coulee Dam

Hotel facilities in the vicinity of Grand
Coulee Dam are rather limited. The
Mason City Hotel (in contractor's camp)
is clean and quiet with prices ranging

from $2 without bath and $3 with bath,

single, and $1 additional when double.

There is a coffee shop directly across the

street. The contractor's mess hall is

about 6 blocks distant.

Another hotel is the Continental in

Grand Coulee, located on the main high-

way, 2 miles from the dam. The rates

vary from $1.50 to $2, single without

bath, $2.50 to $3, double; with bath,

$3.50 single and $4.50 double.

There are other and smaller hotels in

Grand Coulee. Hotel accommodations
are also available at Almira (22 miles),

Wilbur (27 miles), and Coulee City (30

miles from the dam).

Modern, well equipped tourist camps
are available at Spokane and Wenatchee

—

each about 90 miles distant from the dam.
There are also about eight small towns

located on the main highways within a

radius of 75 miles from the dam where

less elaborate tourist cabins are available.

There are no trailer camps established

in this territory, but one that will be lo-

cated at Grand Coulee is being promoted.

Tourists traveling by train from eastern

points disembark at Spokane, arriving

there morning and evening, and reach the

dam via Washington Motor Coach stages

that leave Spokane at 9 a. m., 12:15 p. m.,

5 p. m., and 11:59 p. m. These stages

arrive at Mason City at 12:25 p. m., 3

p. m., 9:20 p. m., and 4:30 a. m., respec-

tively. The stage leaving Spokane at

12:15 p. m. (daily) is a "special" for the

DURING the month of May 65,932

persons, traveling in 23,238 cars,

were checked through the two checking

stations operated by the National Park
Service in the Boulder Dam recreational

area. Persons making the trip to the

powerhouse numbered 28,380, of which
number 24,497 were paid admissions,

2,936 were children under 16 years of age,

and 947 persons, mostly employees, were
not charged. On May 30, 11,154 persons

passed through the checking gates, and
4,709 persons made the trip to the power-

house via the elevators.

SPONSORED by the Boosters' Club,

the Glenn County (Orland project)

Fair, which was discontinued during the

depression years, will once more open its

gates to the public this fall. This activ-

ity will replace the orange fiesta and
turkey show held for the past few years

in December of each year.

accommodation of visitors to the dam
and returns to Spokane at 5 p. m., arriv-

ing there at 7:45 p. m. Passengers on this

run are given the opportunity to see the

job from both of the vista points and
listen to short lectures by Bureau guides.

Tourists en route west by train can

terminate their train travel at Spokane

and continue by motor coach stages via

the dam to points on the west coast.

In travel from eastern points, the route

to the dam is via Spokane. The distance

from the Davenport Hotel (Spokane) to

the United States Bureau of Reclamation

office is 92 miles via Highway No. 10,

diverting to Grand Coulee Dam at

Wilbur.

Eastbound traffic can reach the dam
by traveling over Washington Motor
Coach routes which connect with other

stage lines and with railroads and steam-

ship lines at Seattle. If traveling by

train from Seattle to the dam, the journey

is best made by taking the Great Northern

Railway to Wenatchee, and transferring

there to a stage for the remaining

trip to Mason City; then, to continue

the journey east, travel by stage to

Spokane, where the rail journey can be

resumed.

Meals can be had in Mason City at the

mess hall, 60 cents for breakfast, noon-

day dinner, or supper, or a la carte at the

restaurant at reasonable prices; and meals

at the several restaurants in the sur-

rounding temporary towns.

There are no recreational facilities

nearby, except walks on trails up the

rocky sides of the river canyon. Spokane

and Wenatchee afford opportunities for

fishing in the rivers and lakes in the

vicinities.
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Controlling Harmful Land Speculation on Reclamation Projects

THE Owyhee district does not own the

project until it is paid for, and while

the district may act as fiscal agent for the

United States and attend to the operation

of the project before the United States is

paid, yet until the United States is fully

paid it is a vital and necessary party to

any litigation which involves the Recla-

mation Act and the contract or contracts

made with the district and the claimed

powers of the Secretary of the Interior

involving the Owyhee project. The pe-

tition does not state that the United

States has been paid or reimbursed.

Until the United States is reimbursed

for its advances for the construction of the

project, etc., it is so vitally interested in

the project and the contracts pleaded in

the petition it would be useless to have a

State circuit court attempt to adjudicate,

in any manner on the petition.

ARIZONA V. CALIFORNIA (298 U. S. 558J 80 L.

ED. 1331)

Were this lower court to attempt an

adjudication against the defendant Owy-
hee district whereby this district be com-
pelled to deviate from its contracts with

the United States it would be folly, for the

district would not be relieved from its

obligations under the contract or con-

tracts and there would be no finality

which would benefit anyone. Any such

attempt would stand as an affront to the

United States, which is most vitally con-

cerned in the contract or contracts and,

really, the necessary party in any litiga-

tion objecting to the form or substance of

the agreements.

The object of the proceedings is to

obtain a declaratory judgment at the

instance, in suit No. 4829 E of Henry
Terra, the grantee of May M. Pinney and
William J. Pinney. The deed that the

Pinneys gave to Terra recited "Subject,

however, to all the terms and conditions of

that certain contract heretofore made and
entered into between the United States

and the Owyhee irrigation district, in

which this land is located." The con-

(Continued from June Issue)

sideration recited in the deed is $10, but

the petition alleges that the real considera-

tion paid by Terra was $3,500, and the

appraised value of said land was $2,380.

That 50 percentum of the difference

between the sale and appraised value is

$560, which amount, under the contract,

should have been paid to the district, but

that the vendors have failed, neglected,

and refused to pay said amount to the

district. Petition further alleges that

Terra, at his own cost, has offered to pay

such sum to the district, but that it refuses

to accept the same. In suit No. 4833 E
of Albert L. and Lydia C. Pfeiler, the deed

given to Albert L. Pfeiler by Martha B.

and E. M. Greig recited "It is understood

that said land is within the boundaries

of the Owyhee irrigation district, and

subject to the terms and conditions of

certain contracts between the grantors

and the district, for the construction of

the Owyhee project, and that in case the

United States shall call for the advance

payments on the construction charges, in

accordance with the terms of said con-

tracts, that grantee will make such pay-

ments as a part of the consideration for

this conveyance." The consideration

recorded in this latter deed is $10, but the

petition alleges that the true consideration

was $3,500, and the appraised value of

the land $2,576; and that 50 per centum
of the difference between the sale and
appraised value is $462, which amount,

under the contract, should have been

paid to the district, but that the vendors

have failed, neglected, and refused to pay

said amount to the district. The defend-

ant Albert L. Pfeiler and the defendant

Lydia C. Pfeiler entered into a conveyance

whereby they claim to be joint owners of

the lands conveyed by the defendants

Greig. Petition further alleges that the

Pfeilers, at their own cost, have offered

to pay the said sum of $462 to the district,

but that it refuses to accept the same.

Both petitions allege that at the time of

sale the full consideration was paid to the

Pinneys and Greigs, respectively, and

that there is no money payable to the

vendors, respectively, out of which the

respective vendees may make payment to

the district, and that the district refuses

to supply water to the respective tracts

of land.

The land conveyed by the Pinneys

was obtained by them from Edgar H.

and Mary B. Test, by a deed which

recited a consideration of $10, and after

the description of the land carried the

following clause, "Subject, however, to

all of the terms and conditions of that

certain contract heretofore made and

entered into between the United States

and the Owyhee irrigation district, in

which this land is located"; and cove-

nanted the conveyed premises to be free

from all encumbrances " except as to the

contract between the United States and

the Owyhee irrigation district, above

referred to." (See exhibit B to suit No.

4829 E.) The deed from the Pinneys to

Terra is exhibit B to suit No. 4829 E.

The deeds in the suit No. 4833 E are

shown as exhibits B, C, and C-l.

According to law, both of the sets of

plaintiffs had notice of the Owyhee con-

tracts. They are not receiving water for

their lands, but as a matter of law they

knew that water would be refused them

when they took the conveyances if the

provisions of the contracts were not per-

formed. As far as equity is concerned

its reaction to the facts shown does not

incline to relieve the plaintiffs from the

plight they are in, or the noncorporation

defendants from an agreement volun-

tarily entered into, but which they seek

to be freed from. But, even if this court

retained jurisdiction as between the non-

corporation defendants and the plain-

tiffs, it could only be for the purpose of

assuming the contracts to be perfectly

valid and recommending a judgment

against such defendants. However, even

this would not solve the plaintiffs prob-

lems, for a mere judgment might not

satisfy the requirements of the Secretary

of the Interior—representing the United
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States. This weakness is the same were

a judgment to be suggested as part of a

decree. There could be no finality, and

in the face of the contracts, and the

paramount interest of the United States

these suits are not conditioned for litiga-

tion save when the entire problem raised

by the law and the contracts are properly

before a court. It would be futile to pass

upon the point raised in the brief of the

Pinneys—their demurrer rather—of the

statute of limitations, as from the broad

viewpoint the proceeding is against the

United States. All defendants have de-

murred, and therefore no requests what-

soever are before this court on the part

of the defendants or any of them; but

this is of no moment.
The proceedings are for declaratory

judgment. In such proceedings it is said

that they are governed by the applicable

established rules of pleading.

87 A. L. R. PAGE 1246

It is said by Professor Sunderland (who

introduced the idea of the declaratory

judgment to this country—see Clark on

Code Pleading, p. 231) that, "The
advantage of asking advice instead of

coercive relief is important. In the first

place it presents in the pleadings a

specific and express issue of law, which

can usually be answered yes or no and

which will settle the controversy between

the parties. In this way the scope of the

legal inquiry presented by the pleadings is

clarified and limited. Furthermore, the

issue of law is not one which must, as in

case of a demurrer, be developed without

any accompanying issue of fact. It is

usually an issue of law to be decided upon

the outcome of the trial or hearing, so

that almost every case is capable of being

presented as a case for advice. The
question to be decided is always the

correctness of the delcaration asked, and
the court has only to answer the specific

questions put to it" (16 Michigan Law
Review, p. 73; article, The Declaratory

Judgment; author, Edson R. Sunderland).

The Oregon Declaratory Judgment Act
is found in chapter 14, title 2, Oregon

Code, as amended, as to sections 2-1402

and 2-1411, by Laws of 1933, chapter 14

(see also 9 Uniform Laws* Annotated,

1935 Cum. Ann. Pocket Part, p. 32).

When an issue of fact is to be determined

it may be done (sec. 2-1409 Oregon Code).

Section 2-1402, Oregon Code, is: "Any
person interested under a deed, will,

written contract, or other writings con-

stituting a contract, or whose rights,

status, or other legal relations are affected

by a constitution or validity arising under

any such instrument, constitution, stat-

ute, municipal charter, ordinance, con-

tract, or franchise and obtain a declara-

tion of rights, status, or other legal

relation thereunder."

Section 2-1411, Oregon Code, is:

"When declaratory relief is sought, all

persons shall be made parties who have
• or claim any interest which would be
affected by the declaration, and no dec-

laration shall prejudice the rights of

persons not parties to the proceeding.

* * * and if the constitution, statute,

charter, ordinance, or franchise is alleged

to be unconstitutional, the attorney

general of the State shall also be served

with a copy of the proceeding and be

entitled to be heard."

Section 2-1405, Oregon Code is: "The
enumeration in sections 2-1402—2-1404

does not limit or restrict the exercise of

the general powers conferred in section 1

(S. 2-1401), in any proceedings where

declaratory relief is sought, in which a

judgment or decree will terminate the

controversy or remove an uncertainty."

Section 2-1406, Oregon Code, is: "The
court may refuse to render or enter a

declaratory judgment or decree where

such judgment or decree, if rendered or

entered, would not terminate the uncer-

tainty or controversy giving rise to the

proceedings."

Section 2-1413, Oregon Code, is: "The
word 'person', whenever used in this act,

shall be construed to mean any person,

partnership, joint stock company, unin-

corporated association or society, or

municipal or other corporation of any

character whatsoever."

It will not be necessary to comment to

any extent on the above provisions, but

under section 11 of the Uniform Act

—

which is 2-1411, Oregon Code, as amend-

ed—the following cases are cited to the

effect that all parties having a substantial

interest in the matter to be determined

must be before the court:

Continental Mutual Insurance Co. v.

Cochran (Colo.^ 4 Pac. 2308.

Huester v. Lackawanna Co. (Pa.) 161

Atl. 537.

In re Straus (Pa.), 161 Atl. 547.

State v. Milwaukee (Wis.), 246 N. W.
447.

Hall v. United States National Bank

(Nebr.), 258 N. W. 403.

Updike Investment Co. v. Employers

Liability Assurance Corporation, Ltd.

(Nebr.), 258 N. W. 470.

Cummins v. Shipp (Tenn.) 3 S. W. (2d)

1062.

Karriher's Petition (Pa.), 131 Atl. 265.

Lanner v. Siegel (Pa.), 144 Atl. 274.

Denver v. Denver Land Co. (Colo.),

274 Pac. 743.

Morion v. Pac. Cons.' Co. (Ariz.), 283

Pac. 281.

Sadler v. Mitchell (Tenn.), 36 S. W.

(2d) 891.

As the United States is a vital, and

necessary party to any litigation involv-

ing the matters raised by the petition,

the further thought cannot be dismissed

from consideration, albeit unnecessary to

a decision in the principal case. Does
section 2-1413, Oregon Code, which de-

fines the word "person", contemplate a
sovereign? Of course the United States

can only be sued in its own courts, if it

can be sued; but, in any event, can it be
made a party to a declaratory judgment
proceeding? (See Inland Milling Co. v.

Huston, 11 Fed. Supp. 813.)

Sooner or later the questions raised by
the petitions will have to be determined

by a court, but until the United States

(acting through the Secretary of the

Interior) is impleaded it does not seem
that a determination can be had.

It would seem that there is authority

to implead the United States under 28

U. S. C. A., section 41, subsection 20;

but the writer can have no concern in

this.

No good can be obtained in ruling on

the demurrers, as any rulings would only

confuse, and probably place the litigation

in a strange condition of uncertainty and
of no help to any of the plaintiffs or

defendants. Furthermore, were the de-

murrer of the irrigation district to be

passed on it would in a certain manner,

if sustained, be perhaps prejudicial to the

plaintiffs.

Under the circumstances, the only fair

thing to do is to act under section 2-1406,

Oregon Code.

Therefore, the court refuses to enter a

judgment or decree for the reason that

if such were entered it would not termi-

nate the uncertainty or the controversy.

The proceeding, each, is dismissed with-

out prejudice. No costs to any party.

A copy of this opinion shall be filed in

each cause.

The attorney for the district may pre-

pare proper orders of dismissal.

THE Star Route for the Willwood

division of the Shoshone project, has

been extended to include all of the settlers

on the division. Mail delivery is now
being made three times weekly to the

settlers on the east end of the division

and daily to others.

THE HAVRE bands (Milk River

project, Montana) held their annual

festival on May 8. Thirty-nine school

bands attended with a total of 1,600 mu-
sicians. Stands were located at six chief

street intersections where the bands in

turn gave concerts. A parade and mass

band concert was given in the evening.

It is estimated that 15,000 persons at-

tended the concerts.

Milo A. Slawson, guide at Boulder

City, Nev., was reported drowned in Lake

Mead on the night of April 21.
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Construction of Rye Patch Dam
By L. J. Foster, Construction Engineer, Reno, Nevada

THE Humboldt project, of which the

Rye Patch Dam is the principal

feature, is located in western central

Nevada on the Humboldt River stream

system. The project was authorized by
the National Industrial Recovery Act of

June 16, 1933.

Under date of August 24, 1933, the

Federal Emergency Administrator of

Public Works approved an allotment of

$2,000,000 for the construction of the

Humboldt project. This allocation of

funds became available on September 6,

1933. The President of the United States

approved the project on November 6,

1935. On October 1, 1934, a repayment
contract was entered into between the

United States and the Pershing County
Water Conservation district to provide,

among other things, for the return by the

district of all expenditures made by the

United States in the construction of the

project.

The bids for the construction of the

Rye Patch Dam were received at Love-
lock, Nev., on November 12, 1934. The
bidding was spirited and there were 21

bids received. The contract was awarded

to the low bidder, J. A. Terteling & Sons

of Boise, Idaho, and on December 1,

1934, a contract was entered into with

said firm for the construction of the Rye
Patch Dam under specifications no. 597,

contract no. I2r-4562. Notice to proceed

with the construction work was issued

the contractor on December 27, 1934, and
acknowledgement of said notice was made
by the contractor under date of December
31, 1934. Actual construction work be-

gan on January 17, 1935, and the con-

struction of the dam, except for the

parapet and curb walls, was completed

by the contractor on June 1, 1936.

The lands of the Pershing County
Water Conservation district in the Love-

lock area possess decreed natural flow

rights from the Humboldt stream system.

The purpose of the Humboldt project is

to supplement the water supply of the

Lovelock area by the construction of a
dam to create storage to protect the

irrigated lands during low-water years by
capturing flood waters during wet years.

The 1932-33 investigations of the Bureau
of Reclamation disclosed that the Love-
lock area not onlv needed storage but that

VIEW FROM EAST SIDE. 1.500 FEET BELOW RYE PATCH DAM. LOOKING UPSTREAM ANDSHOWING SPILLWAY GATE STRUCTURE. CONTROL HOUSE. AND DOWNSTREAM FACE.OUTLET WORKS DISCHARGING 465 C F. S.

it was more in need of stream regulation.

The stream flow is not subject to ad-

vanced predictions based upon snow
surveys. The records show that over a

36-year period, the maximum monthly
flow occurred as frequently during Jan-

uary to April, inclusive, as it did in May,
June, and July, the usual high-water

months on other stream systems. The
necessity for control and regulation was
apparent. The need for complete con-

trol of the Humboldt River in the lower

reaches necessitates the unification of the

upper and lower valleys into one district.

The upper valley is partially supplied, at

the present time, with late decreed

priorities which are amplified by off-

stream storage in the Pitt-Taylor Reser-

voir. A unification program is being

considered at the present time and it is

hoped that the Lovelock area may realize

on its opportunity by adopting such

program in the near future.

CHANGES AND EXTRA WORK

The specifications provided that the

contractor "shall complete all of the work
within four hundred (400) calendar days

from the date of receipt" of the notice to

proceed with construction. The United

States was delayed in furnishing steel

sheet piling to the contractor at the time

when he was ready to begin such founda-

tion work. The delay involved a total of

91 days and, in accordance with con-

tractual terms, the performance of the

work under the contract was extended to

a total of 491 days.

Order for changes no. 1 involved the

following principal changes in plan:

(1) The increasing of the height of the

embankment by 10 feet to a crest eleva-

tion of 4,141.

(2) The raising of the elevation of the

spillway gate sills 10 feet to elevation

4,116 and the shifting of the center line of

the spillway eastward approximately 35

feet.

(3) The lengthening of the tunnel ap-

proximately 70 feet and the moving of the

tunnel location eastward approximately

35 feet.
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RYE PATCH DAM, HUMBOLDT PROJECT. NEVADA. COMPLETED IN THE SPRING OF 1936.

OF EARTHFILL CONSTRUCTION. IT IS 75 FEET HIGH. THE RESERVOIR CAPACITY IS
SO. 000 AC. FT.

Favorable unit prices had been received

for the construction of the clam and tne

increase in height of 10 feet would increase

the storage from 80,000 to 179,000 acre-

feet. The board of directors of the

Pershing County Water Conservation

district authorized such change of plan in

anticipation that complete unification of

the Lovelock area would be had and the

additional storage would be needed.

Order for changes no. 2 provided for

the omission from the contract of the con-

struction of the parapet and curb walls,

but provided that the contractor furnish

the aggregates required for such construc-

tion, which construction would be accom-

plished after the dam had attained its full

settlement.

Extra work order no. 1 provided for the

construction of a test-fill by the contrac-

tor. Extra work order no. 2 provided for

the cost of driving test piles to determine

the size and quantity needed for the com-
pleted embankment. Extra work order

no. 3 provided for additional rolling by the

contractor on account of the character of

the materials used in the embankment fill.

DAM AND RESERVOIR

The Rye Patch Dam is located on the

Humboldt River 1 mile west of United

States Highway No. 40 and 23 miles

almost due north of the town of Lovelock,

Nev. The main line of the Southern
Pacific Railroad is within three-fourths

of a mile of the dam site. The capacity

of the reservoir will be 80,000 acre-feet

without unification and 179,000 acre-

feet with unification of the Lovelock
area. The dam is of the straight earth-

fill type, having a maximum height of 80

feet from the lowest point in the founda-

tion cut-off and a height of 71 feet above

the stream bed. The crest is at elevation

4,141 with a crest length of 800 feet.

The base thickness is 505 feet. The com-

pleted structure contains 302,920 cubic

yards of rolled earth embankment,
9,812 cubic yards of pit-run gravel, 8,411

cubic yards of rock riprap on the front

face on top of the gravel blanket, and

27,820 cubic yards of dumped rock fill

on the downstream face. The upstream

face of the dam is constructed on a 5 to 1

slope up to elevation 4,090, at which ele-

vation there is a 15-foot berm and from

the berm to the roadway, the front face

is on a 3)4 to 1 slope, covered with a 12-

inch gravel blanket, which in turn is rock

riprapped for a thickness of 2 feet in order

to afford protection against wave action.

The roadway is 30 feet wide. The
downstream earthen slope face is built on

a 2 to 1 slope. From the foundation to

elevation 4,100, there is a pit-run gravel

filter 5 feet thick. The downstream face

is further covered with a rock fill, having

a finished 2^ to 1 slope to provide

stability. The downstream toe of the

dam is drained through two lines of vitri-

fied pipe, one line extending up the fill on

the right abutment and the other line on

the left abutment.

The dam embankment is keyed into

the foundation by four cut-off trenches,

three of which are 6 feet deep with a bot-

tom width of 6 feet and side slopes of 1

to 1. These three cut-off trenches are

located 168 feet above the axis of the dam,
one at the axis and one 50 feet below the

axis. The main cut-off trench is located

80 feet upstream from the axis. On the

right abutment, this main cut-off trench

runs to the axis of the dam and then along

the axis to the end of the fill. On the

east abutment the main cut-off trench

runs to the spillway at a point about 16

feet above the axis. Through the main
part of the foundation and through the

left abutment this cut-off trench is 6 feet

deep. Through the right abutment the

trench reaches a maximum depth of 27

feet in order to cut through a seamy rock

ridge.

For imperviousness, a wall of steel

sheet interlocking piling is driven through

the sand stratum across the river bottom
and into the clay stratum below in the

main cut-off trench. The piling con-

sists of 16-inch width piling with %-inch

web, and is 25 feet long. The piling depth

varies depending upon the conditions, the

maximum depth driven below the founda-

tion of the main cut-off trench amounted
to 23 feet, and the piling protruded into

the cut-off trench not less than 5 feet

above its bottom.

The earth fill consisted of borrow

material of variable densities. Required

excavation, if suitable, was used for earth

fill. The embankment materials were

spread in layers 8 inches thick, and every

attempt was made to construct the dam
with no low levels or high levels along a

horizontal plane. As a rule, the embank-
ment materials did not take water.

Sprinkling did not result in satisfactory

penetration. As a result, an injector was

experimented with and, after develop-

ment, was used for applying the required

amount of moisture. After the required

amount of moisture had been injected,

the earthen layers were rolled, using

tractor and sheep-foot roller. The rollers

averaged about 1,800 pounds per linear

foot of tread. The number of rollings

varied, depending upon the character of

the material. A minimum of 6 rollings

was provided for in the specifications, but

on about 10 percent of the structure it

was found that 16 rollings were required

to accomplish the desired compaction.

On 4 percent of the structure, 20 rollings

were required, and the main bulk of the

embankment was accomplished with a

total of 10 rollings. An earthen labora-

tory control force maintained uniform

conditions in placing, made numerous

tests daily on each shift, and experimented

with the materials continuously during

the construction of the dam in order to

secure the required compaction, mechan-

ical analysis, and percolation data.

SPILLWAY

Adjacent to the dam on the east side,

and on the left abutment, is the concrete

spillway. The spillway is of the overflow

type, of reinforced concrete, 353 feet long

and 110 feet wide. The spillway section

has a discharge capacity of 20,000 c. f. s.,

and the discharge is controlled by five

radial gates 17 feet high by 20 feet wide.

The radial gates are operated from hoists

located on the operating platform. The



Jult 1937 THE RECLAMATION ERA 155

spillway floor is at elevation 4,116 at the

gate structure. The spillway discharge

leads through a chute into a stilling basin

that is approximately 110 feet square.

The excavation for the spillway structure

was accomplished through material that

stood up well, and but little over-breakage
occurred. As a result there was only a
small amount of backfilling required.

The discharge into the stilling basin leads

back through an earthen outlet channel

to the main Humboldt River. The spill-

way is heavily reinforced with steel,

ranging in size from V/2 to 1% inches in

diameter. It is estimated that there was
an average of 83.2 pounds of reinforcing

steel per cubic yard in the spillway

structure. Its construction required the

placing of 5,310 cubic yards of concrete.

OUTLET WOFIKS

The outlet works consist of u circular

tunnel, 462 feet long and 12 feet in

diameter, which extends from the trash-

rack structure to the gate chamber under
the left abutment, the extrance to the

gate chamber being approximately 27
feet above the axis of the dam. The
tunnel plug is about 37 feet long and
thereafter for a distance of 35 feet the

tunnel is 15 feet in diameter, after which
a transition 10 feet long carriers it back
to the original section.

The tunnel roof section was partially

protected with liner plates on account of

the encountering of a sand and gravel

stratum and the tunnel lining (15 inches

thick) was heavily reinforced. Semi-
circular 8-inch channel ribs were used for

liner plate supports. The liner plates in

the roof of the tunnel consist of variable

numbers of 4-inch channels 8 feet long,

dependent upon the stratum exposure.

While these liners were not required for

protection purposes during tunnel con-

struction, they were installed on account
of the necessity of preventing cave-ins at

the time concrete lining was being placed.

The irrigation flow is controlled by
two sets of 2>Vir by 3^-foot high-pressure

cast-iron gates. Each set of gates is

connected in tandem with two 48-inch

steel pipes which discharge into the

spillway stilling basin. The tunnel has

a diversion discharge of 3,000 c. f. s.

and the outlet works have a discharge

capacity of 1,000 c. f. s. at full capacity

of the reservoir. The gate frames,

bonnets, and conduit linings are imbedded
in a concrete plug in the gate chamber.

The gate chamber contains the operating

mechanism, the hydraulic hoists with

oil pipe, the automatic gate hangers for

downstream gates and the semiautomatic

gate hangers for the upstream gates, and
the air valves. The control house is

located at the end of the outlet tunnel
where the opening and closing of the gates
are controlled. In the control house
also is located the mercury gage which
indicates the water surface elevation of

the reservoir.

CONCRETE PLACING

The invert of the tunnel was poured
without forms. The upper half of the
tunnel was poured with a Pumpcrete.
Good results were obtained in placing

and there were but few voids. The
stilling basin floor and cut-offs and part
of the chute floor was also poured with a

Pumpcrete. The remaining concrete sec-

tions were poured either by use of chutes,

by use of wheelbarrow, or by use of

hoppers lifted by dragline. All forms
were of wood construction and were
lined with plyboard.

The aggregates for concrete were
obtained from a gravel deposit located

approximately 2 miles northeast of the

dam site. The sand was obtained from
an area approximately one-quarter mile

from the dam site. From tests made, it

was found that the combination made a

rather harsh concrete and the rodability

and workability were not up to standard.

Consequently, after a number of labo-

ratory experiments had been made, it was
decided to add blow sand as a modifier

in the proportion of about 10 to 90 per-

cent coarse sand and the results were
very much improved. The average F.

M.'s during construction ranged from

2.63 to 2.99. The concrete mixes were

in the proportion by weight of 1-2.40-4.32

and 1-2.29-4.12. The maximum size

aggregate used was \}{ inches with three-

fourths inch fine gravel. The average

breaking strength of 135 2S-day cylinders

for the 1-2.40-4.32 mix was 3,500 pounds
per square inch. The average breaking

of 123 28-day cylinders for the 1-2.29-4.12

m

mix was 3,890 pounds per square inch.

There were 307 6- by 12-inch cylinders

cast from 101 test batches. Seventy-two
of the cylinders were cast in cans and the

balance were cast in molds.

The dumped rock riprap and rock fill

were obtained from a boulder field area
on the east side of the river about 2 miles

southeast of the dam site. It was neces-

sary to operate two shovels in the boulder

area, one to load rock and the other to

excavate and run the rock over a grizzly

in order to separate waste materials.

All materials used in the construction

of the dam were purchased by the United
States and delivered to the contractor

for installation. These purchases con-

sisted principally of cement, reinforcing

steel, steel sheet piling, cast-iron gates and
operating machinery, cast-iron and clay

sewer-pipe drains, structural steel, 48-

inch plate-steel outlet pipes, radial gates,

metal work, paint material, and other

miscellaneous items.

Government forces installed 78 hydro-

static pressure indicators at various levels

in the dam embankment. These pres-

sure indicators will be checked at regular

intervals in order to obtain data as to the

percolation of water, if any, through

and under the dam. The pressure indi-

cators are wrapped in small sand bags

and placed at the required elevation in

4-inch holes. Sealed copper tubiDg leads

from the indicators to the crest of the

embankment, at which point the tests

are made. After location and desired

position was determined, the hole be-

tween one indicator and the next level

was sealed off in grout and the next level

indicator installed. The indicators are

located at 15-foot levels, and after instal-

lation there were as high as 6 indicators

in one hole. The indicator lines across

the dam are located at Stations 3 + 20,

4+ 40, and 5 + 40

LOOKING ACROSS ALL-AMERICAN CANAL
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The Central Valley Project^ California
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NINETY-SIX percent of all Cali-

fornia's water uses is for agriculture.

California is an agricultural State. Cali-

fornia, leading the Nation in magnitude of

its irrigated area, has i% million acres de-

pendent upon irrigation. Of this amount,
:; million acres lie in the "Great Central

Valley"- comprising the Sacramento and

San Joaquin Valleys.

Under present conditions these irri-

gated lands in the Great Central Valley,

the buildings on them, the farm imple-

ments, the irrigation works which supply

(hem, and the preparation of them for

irrigation, represent, according to the

1930 United States census, an investment

of l'ii billion dollars. This figure does

not include the investments in planting

I ices, vines, etc., which would probably

add more than 000 million dollars, making

a total investment of approximately 2

billion dollars.

These 3 million acres produce a com-

bined crop and livestock income of 300

million dollars per year. Without water

the land values and income would be

nominal.

Of these 3 million acres, 1 million lack

a full assured water supply to the extent

that 20 thousand acres have already

reverted to desert; 200 thousand acres

are in steady process of reversion; and

800 thousand acres under ditches are not

adequately protected against drought.

The Great Central Valley is surrounded

by more than 40,000 square miles of

mountains. The run-off from these moun-
tains is ample in quantity not only for the

present 3 million irrigated acres but for

the ultimate 13 million acres that eventu-

ally may be developed. In spite of this

abundant water supply, however, there

exists under present conditions a serious

shortage of water in some areas.

What are the reasons? There are two:

First, the San Joaquin Valley has two-

thirds of the irrigated area, while the

Sacramento Valley has tributary water-

sheds producing two-thirds of the water;

second, more than half of the combined
waters escape as flood flows during non-

irrigation seasons. Nature has provided

water ample in quantity—she has left

to man's ingenuity the regulation and
distribution of that supply.

Protection and perpetuation of this 2-

billion-dollar agricultural enterprise is the

objective of the Central Valley project.

With the realization of its importance,

nol only to California but to the Nation,

the President, in December 1935, author-

ized the project as a national United

States Bureau of Reclamation under-

taking.

ENGINEERING FEATURES

The Central Valley project represents a

major undertaking. The estimated 170

million dollars expenditure will be de-

voted to the construction of two large

dams—one on the upper Sacramento

River near Kennett, the other on the

upper San Joaquin River at Friant, and
to the construction of over 350 miles of

main canals, together with booster

pumping plants and diversion dams.

Other related features are the required

relocation of 30 miles of main-line rail-

road, the relocation of 13 miles of State

highway, and the construction of Gov-
ernment camps with their related water

supply and sewerage systems. The ben-

efits from expenditures made during

construction will not be confined to the

immediate localities in which construc-

tion is under way, but will be extended

to include practically every county of the

State.

Under Federal reclamation practice,

the usual procedure has been to extend

the retirement costs over a 40-year

period without interest, commencing
with the actual availability of water.

The cost will not be borne entirely by the

users of irrigation, domestic, or industrial

waters, shice it is expected that sub-

stantial revenues will be derived from

power developed by the stored waters.

Many visitors will be attracted to the

project both during construction and

after it is in operation.

STAGES OF DEVELOPMENT

Now you will ask, What is the program

and what is being accomplished?

A project of this magnitude cannot be

started overnight. Every major project

must go through four stages of develop-

ment.

First, the requirements must be ana-

lyzed. Activities along this line started

in 1878 when the first broad study of the

State's water problems was initiated by
the first State engineer, William "Ham"
Hall, an appropriation of, $100,000 hav-

ing been made for that purpose.

Second, the project must be visualized.

An important forward step in this direc-

tion was taken when Col. R. B. Marshall,

in 1919, submitted a coordinated plan.

Through his personal efforts an appro-

priation of $50,000 was obtained from

the State legislature. This was followed

by successive appropriations and during

the 12 years 1921 to 1933 the State

expended nearly a million dollars in col-

lection of data and preparation of reports.

The Central Valley project became a

definite project with the approval of the

people in 1933.

Third, the final field surveys, explora-

tory work, final estimates of costs and
plans for construction must be made.
Upon this the Bureau of Reclamation has

been engaged for the past year and with

respect to some units of the project this

work is now completed. Of major im-

portance is the exploration of dam sites

to determine the adetmacy of foundation

rock and its position; to do this tunnels

and shafts must be driven; drill holes put

down and careful geologic studies made.

The dam site having been proved, the

best type of dam must be selected and its

cost estimated. In the exploration of

dam sites 5 miles of tunnels, shafts, and
drill holes have been driven by the Bureau
of Reclamation in the past year. This

work is practically complete and the dam
sites have been selected and approved for

construction. Surface surveys must be

made for dams and appurtenant works,

reservoir lands, camp sites, and canals.

During the past year the Bureau has

surveyed 7,800 acres of land and located

75 miles of canals. Railroads and high-

ways traversing proposed reservoir sites

must be relocated. The Bureau has

completed relocation surveys for 30 miles

of railroad to replace 37 miles of existing

rr.ilroad in the Kennett Reservoir site and

the State division of highways has re-

surveyed 13 miles of main highway.

Appraisals of lands to be acquired must

lie made. There are several thousand

separate ownerships in the project. The
Bureau in the past year has appraised

over 1,100 acres of lands and 43 miles of

canal and railroad rights-of-way. Camp
sites must be surveyed and camps de-

signed, including camp water and sewer-

age systems.

The Bureau of Reclamation having

made rapid progress in this work within

the past year, the project, which has re-

quired over 50 years of study and 12 years

of intensive endeavor, is now entering

upon its fourth and final stage—'that of

actual construction. Commencing March

1, 1937, bids were opened at the Bureau's

Sacramento office for six construction con-

tracts, expenditures under which will

total nearly 320 thousand dollars; one

contract was for canal work in the Contra

Costa division and the remainder for the

Government camp at Friant. Contracts

are in process of being signed and (as of

May 13, 1937) instructions have been

issued to two contractors to commence
work aggregating nearly lit thousand

dollars.

1 A U'liiinutu radio broadcast by Die Nulionul Emergency Council.
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Plans and specifications for works
whose cost will exceed 40 million dollars

are now in course of preparation and near-

ing completion.

Kennett Dam, to be over 400 feet high

and rank as one of the world's highest

dams, is an important feature of the proj-

ect, since upon it will depend the con-

servation of floodwaters now wasting to

the sea. The importance and magnitude
of this structure is reflected in its cost

which, together with the power plant

and related features, will absorb nearly

half of the entire project cost of 170

million dollars. Before construction of

the dam can commence over 30 miles of

existing railroad must be relocated to

avoid the reservoir thereby created, which
will occupy over 40 square miles of terri-

tory. Plan sand specifications are ready
for the grading of one-half of this

line and work will be advertised fol-

lowing a satisfactory agreement witli the

Southern Pacific Co. concerning its ac-

ceptability.

Friant Dam, to be 260 feet high and
4,000 feet long—one of the world's longest

dams—is another important structure.

Plans and specifications are ready for

issuance, and construction will commence

upon clarification of the situation with

regard to lands and water rights. Simul-

taneously bids will be called for the first

6 miles each of Madera and Friant-Kern

Canals, both of which will convey water

from Friant Reservoir.

For the Contra Costa Canal it is ex-

pected to issue plans and specifications

to include a 3-mile section in addition to

the pending contract, the award of which

has already been approved.

The years 1937 and 1938 should witness

great construction activity on these major
features as well as their related works.

Reservoir Storage Ample for 1937

The measurements of water stored in

the Federal reservoirs at the beginning of

May disclosed that whatever droughts or

water shortages other lands may have, a

good year generally can be expected in

1937 on oases that are the Government's
reclamation projects in the West.

Securely held in vast reservoirs in an-

ticipation of the hot, dry months is

enough water to cover the State of South
Carolina a foot deep or Indiana 10 inches.

This will provide a supply of essential

water to a total reclamation area of

3,000,000 acres, approximately the equiv-

alent of the State of Connecticut.

A total of 19,626,017 acre-feet of water,

7,285,554 more than was impounded on

April 30 last year, had been stored by
May 1, 1937.

Prospects are bright for the reclamation

projects. With the increase in storage

expected during May and June, all proj-

ects with the exception of two will be

provided with ample water for the coming
irrigation season. The two which will

suffer some shortage are the Belle Fourche
project in South Dakota and the North
Platte project in Wyoming and Nebraska,

and the latter is in a much better position

now than it was at this time last year.

These two projects are in the area of the

Great Plains where drought has been

severe several times in recent years. The
parched ground of the watershed serving

the Belle Fourche Reservoir, especially,

absorbed a very high percentage of the

rainfall there this winter. The run-off

was disappointingly low. This reservoir,

with a capacity of 198,100 acre-feet, con-

tained 78,000 acre-feet last year on May 1,

but had caught only 50,600 acre-feet by

May 1, 1937.

There is sufficient water for good crops,

but acreages on the Belle Fourche project

will have to be somewhat curtailed.

Water supplies are especially good for

most projects, however. Several reser-

voirs had filled before the end of April and

many of them are spilling this month. the water supplies available at the end o

The following table is a compilation of April:

Storage on Reclamation Projects {Acre-Feet)

Projects

Arizona: Salt River..
Arizona-Nevada: Boulder..
California: Orland .

Idaho:
Boise
Minidoka

Montana:
Bitter Root
Milk River
Sun River

Nebraska-Wyoming: North
Platte

Nevada:
Humboldt
Newlands

New Mexico: Carlsbad
Texas: Rio Grande
Oregon

:

Baker
Umatilla
Vale

Oregon-California: Klamath
Oregon-Idaho: Owyhee
South Dakota: Belle

Fourche
Utah:

Hyrum
Ogden River
Salt Lake Basin
Strawberry Valley

Washington:
Okanogan
Yakima

Wyoming:
Riverton
Shoshone

Total

Live storage
capacity

2, 120, 800
27, 179, 000

101, 200

631, 150
2, 658, 240

33, 000
135, 430
143, 840

1, 202, 460

179,000
1, 026, 400

47, 000
2, 407, 000

17, 400
123, 660
249, 520

1,081, 100
715. 000

198, 100

15, 260
41, 090
74, 000

270, 000

24, 900
1, 045, 330

31, 550
459, 380

42,210,810

April 1936

827, 204
4, 343, 000

102, 340

495, 340
1, 923, 540

16, 000
60, 549

115, 806

308, 150

6,000
391, 060
15, 800

776, 300

17, 400
78, 720

122, 435
666, 930
712, 960

78, 000

14, 563

40, 665
42, 300

5,325
773, 480

18, 875
387, 731

12, 340, 473

April iy:s?

1, 310, 953
10, 929, 000

100, 260

433, 124
2, 319, 570

2, 500
10, 177
44, 715

375, 190

29, 232
432, 050
17, 750

908, 600

17, 400
97, 180
90, 318

616, 700
715, 000

50, 600

14,819
11, 793
52, 440
68, 180

3,353
614,062

18, 950
342, 101

19, 626, 017

Increase '

4- 483, 749
f 6, 586, 000

- 2, 080

-62, 216
+ 396, 030

-13, 500
-50, 372
-71,091

4- 07, 040

4-23, 232
+ 40, 990
+ 1,950

+ 132, 300

+ 18, 4(H)

-32, 117
- 50, 230
+ 2, 040

-27, 400

+ 256
+ 11, 793
+ 11, 775
+ 25, 880

-1,972
- 159, 418

+ 75
-45, 030

+ 7,285, 544

-Indicates decrease.

'T^HE choice lands in both the Mitchell

X Butte and Dead Ox Flat divisions,

Owyhee project, Oregon-Idaho, are being

settled rapidly. The Vale-Owyhee Land

Settlement Association reports 16,000

acres, more or less, of new land sold on

the Vale and Owyhee projects in 1936.

This figure includes lands sold by real

estate men and others, as well as sales by

the association. They also report 840

acres sold in the Mitchell Butte division

in March of this year.
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Notes for Contractors

Low bidders

Specifica-
tion no.

Project
Bids

opened
Work or material Bid Terms Contract

awarded
Name Address

All - American Ca-
nal, Calif.

May 7 Earthwork, canal lining

and structures, including
'Sharp & Fellows Con-

tracting Co.
Los Angeles.Calif. $269, 721. 20 June 7

New River siphon, sta-

tions 3633+76 to 3825+97.
Southwest Welding &
Manufacturing Co.

2 109, 737. 00 Do.

Y :i k ma- Roy. a,

Wash.
...do Earthwork, bench tlume,

concrete lining and struc-

H.J. Adler Construction
Co.

Caldwell, Idaho... 175, 137.00 June 2

tures, Yakima Ridge Ca-
nal, stations 721+35 to

804+74, and 942 to 1120

ISalt River, Ariz...
|

(Uate hoists for 50 by 5U feet

731 {Parker Dam, Ariz.

1 Calif.

-May 10 spillway regulating gates
for Bartlett, Mormon

1 lidated Steel Cor-
poration.

>Los Angeles, Calif. 398, 706. 00 1 10.

[ Flat and Parker Dams.
912-D Apr. 23 J. L. Shiely Co. St. Paul, Minn... 1 14,400.00 F, o. b. Cole, Mont May 27

tons) and gravel (15,500

tons) for Fresno Dam.
917-D May 12 Earthwork, canal lining

and structures, Roosevelt
power canal.

918-D Colorado River,
Tex.

...do 2 bulkhead gate frames for

diversion conduits at
Marshall Ford Dam.

St. Louis Structural
Steel Co.

East St. Louis, 111. 10, 030. 00 F. o. b. East St. Louis,
discount H percent.

June 2

919 D Burnt River, Oreg- May 13 Two 24- by 10-foot auto-
matic radial gates for in-

stallation in spillway at
Unity Dam.

Valley Iron Works .. ... Yakima, Wash 7, 000. 00 F. o. b. Yakima, dis-

count 5 percent.
May 18

920 D. Cas per-Alco va,
Wyo.

May 14 Furnishing and delivering
precast reinforced con-
crete pipe (18- to 00-inch)

.

Lock Joint Pipe Co Den ver, Colo 1 25, 700. 00 F. o. b. Casper, Wyo.,
discount 5 percent 10
days.

June 11

921 1) Columbia Basin,
Wash.

May 17 One motor-driven, vertical
shaft, deep-well pumping
unit, cap. 1,000 g. p. m.,
140-foot head.

The Deming Co Salem, Ohio 1,411.85 F. o. b. Coulee Dam,
Wash.

May 26

922-D. Central Valley,
Calif.

May 20 Trickling filter for installa-

tion in sewage-disposal
plant at Government
camp, Friant dam site.

The Dorr Co., Inc. Los Angeles, Calif. 1, 977. 00 F. o. b. Denver and Los
Angeles.

May 28

923 l> Bo ie Payette,
Idaho.

May 21 Structural steel for railroad
bridge at station 797+
88.46 Black Canyon Ca-
nal.

Virginia Bridge Co. 4,042.00 F. 0. b. Memphis, Teun. May 26

9
r>
4 U May 24 St. Joseph, Mo 24,662.00

voir site.

925 1) Sun River, Mont.. May 21 One Vi c. y. clutch-oper-
ated, crawler-traction-
mounted, Diesel - engine-
powered, dragline exca-
vator and one ]/i c. y.
dragline bucket.

Harnischfeger Corpora-
tion.

Milwaukee, Wis... < 20, 200. 00 F. o. b. Milwaukee, dis-

count 2 percent.
Do.

926-D Upper Snake Riv-
er, Idaho.

May 25 One 39-inch, inside diam-
eter, welded plate-steel
outlet pipe for outlet
works at Grassy Lake
Dam.

The Thompson Manu-
facturing Co.

Denver, Colo 3, 282. 00 F. o. b. Ashton, Idaho,
discount 14 percent.

Do.

42682-A Salt River, Ariz... Apr. 9 11,000 barrels of standard
Portland cement in sacks.

Monolith Portland Ce-
ment Co.

Monolith, Calif. .

.

22, 682. 00 F. o. b. Monolith, 60
cents discount and
sacks.

Do.

A -42230- A.. All-American Ca-
nal, Ariz.-Calif.

Apr. 19 Steel reinforcing bars, 800,-

529 pounds.
Truscon Steel Co Los Angeles, Calif. 23, 222. 21 F. o. b. Calexico, dis-

count Vi percent.
May 18

42089-

A

Salt River, Ariz... Apr. 29 Steel reinforcing bars, 986,-

596 pounds.
Colorado Fuel & Iron
Corporation.

Minnequa, Colo.

.

28, 702. 40 F. o. b. Phoenix, dis-

count M percent.
June 2

42235-A All-American Ca-
nal, Ariz.-Calif.

Apr. 22 Steel sheet piling, 1,219,752
pounds.

Bethlehem Steel Co 45, 862. 67 F. o. b. Yuma, Ariz.,

discount lA percent.
May 25

27036-

A

Milk River, Mont. May 7 20,000 barrels of standard
Portland cement in cloth
sacks.

Three Forks Portland
Cement Co.

Denver, Colo 50, 000 00 F. o. b. Trident, Mont... June 11

911-D Owyhee, Oreg.-
Idaho.

May 10 One direct pumping unit
for Succor Creek pump-
ing plant.

Dayton-Dowd Co Quincy, III 6, 073. 00 F. o. b. Springfield, Ohio. June 12

A-22025-C. Casper-Alcova, May 25 13,000 bbls. of Portland Monolith Portland Mid- Laramie, Wyo 35, 620. 00 F. o. b. Casper June 16

Wyo. cement. west Co.
A-42250-A.. All-American Ca-

nal, Ariz.-Calif.
May 17 Steel reinforcing bars, 800,-

033 pounds.
Colorado Fuel & Iron
Corporation.

Minnequa, Colo... 24, 026. 26 H percent b. p. v _. June 17

730-.. May 3 230,000-volt oil circuit ' 156, 485. 00 June 21

Ariz.-Nev. breakers and disconnect- Y.
ing switches for Boulder
power plant.

Pacific Electric Mfg.
Corp.

• 44, 642. 75 Do.
Calif.

1 Schedule 1. » Schedule 2. 1 Schedule 3. < Items I and 3.

New Filing System Installed Central Valley Project

A filing system for correspondence,

reports, etc., standardized for project

use has been devised by Earl R. Mills,

chief clerk of the Central Valley project.

Installation at the Sacramento head-

quarters office was accomplished by
Mr. Mills and completed April 13, 1937.

Installations at Antioch, Friant, and
Redding on the Contra Costa, Friant,

and Kennett divisions were accomplished

by Assistant Clerk James F. Huchingson,

Principal Clerk George H. Witte, and

Assistant Clerk Wendall C. Miller, and

completed May 25, 1937. The system

as devised in manuscript form is in two

volumes; volume 1 is the manual of

instructions for installation and mainte-

nance and volume 2 is the subject

index.

In approving this system for installa-

tion on the Central Valley project,

Construction Engineer Walker R. Young
stated that the system devised was the

result of untiring effort and a background

of broad experience, as well as enthusiasm

on the part of Mr. Mills.
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Progress of Investigations of Projects

Blue River Iransmountain, Colorado.—
Water supply studies were continued to

determine the amount of water available

for transmountain diversion with the va-

rious alternative project plans. Altitude-

run-off curves were computed and plotted

for the Williams River watershed and an
estimate made of the monthly flow at the

Leal dam site.

Colorado-Big Thompson, Colorado.—
Hydrographic studies have been con-

ducted to ascertain the releases from

Granby Reservoir required to maintain

satisfactory flow conditions along the

Colorado River between Granby dam site

and Hot Sulphur Springs. Studies were

made to determine the effect of the pro-

posed transmountain diversion and ulti-

mate irrigation development within the

Upper Colorado River Basin on stream

flows at Lees Ferry, Ariz. Report on

these investigations is nearly completed.

Eastern slope, Colorado—(a) Cherry Creek

surveys.—Located east of Castle Rock,

Colo. Topographic and land classifica-

tion surveys were continued along the

Cherry Creek Valley between the Castle-

wood dam site and Kenwood. Drilling

at the two alternative dam sites near

Castlewood was completed with the drill-

ing of 7 holes at the upper site, and 10

holes at the lower dam site.

(6) Trinidad irrigation and flood con-

trol.—Topographic surveys on a scale of

50 feet per inch were completed for the

dam site on the Purgatoire River.

(c) South Republican River.—Field sur-

veys were practically completed for deter-

mining the possibilities of diversions for

storage from the South Republican River

and Landsman's Creek.

(d) Apishapa irrigation reconstruc-

tion.—Topographic surveys on a scale of

50 feet per inch have been completed for

the dam site and are now under way on a

scale of 500 feet per inch for the reservoir

site.

(e) Huerfano Canyon irrigation and

flood control.—Topographic surveys on a

scale of 1,000 feet per inch have been

completed for the reservoir site and on a

scale of 50 feet per inch for the dam site.

Western slope, Colorado— (a) Collbran

project.—Preliminary reconnaissance was
made of the area above Collbran to out-

line plans for more detailed surveys to be

started early in June.

(6) Florida Mesa project.—Topography
on a dam and reservoir site through the

Lemon property on the Florida River was

begun at the latter part of the month.

(c) La Plata project.—General maps of

the La Plata Basin in Colorado and New
Mexico have been prepared.

(d) Mancos Valley project.—The report

of this project was completed.

(e) Paonia project.—A reconnaissance

was made on the Smith Fork of the Gun-
nison River.

(/) Piceance Creek project.—Topo-
graphic surveys were initiated for two
reservoir and dam sites during the month.

ig) Roan Creek project.—A gaging sta-

tion was established on the Dry Fork of

Roan Creek.

(h) Silt project.—Stream gaging was
continued, with six stream measurements

being made on four creeks.

(i) Troublesome Creek project.—Recon-

naissance surveys were made on the

Main Troublesome and on the East

Troublesome Creeks.

(j) West Divide project. An automatic

water level recorder was placed on the

Jones Creek.

(k) Yam-pa project.—Water supply

studies were completed and preliminary

designs and cost estimates prepared for

reservoirs of 6,000 acre-feet and 12,000

acre-feet capacity, respectively.

Rio Grande Basin, Colorado-New

Mexico— (a) Conejos River dams and

reservoir sites.—Field and geological ex-

aminations of the Bear Creek site on the

lower Conejos about 5 miles below the

no. 1 site indicate favorable conditions.

(6) Wagon Wheel Gap Reservoir.—
Preliminary location and strip topography

on the highway relocation around the

reservoir have been completed.

(c) Lower San Juan Valley.—Recon-

naissance of irrigation possibilities on the

Lower San Juan was continued through-

out the month.

(d) San Juan-Chama Iransmountain

diversion.—Surveys for an alternative

location for the San Juan-Chama diver-

sion were virtually completed during the

month.

(e) State Line Reservoir and dam sites.—
The preparation of preliminary designs

and estimates for concrete arch type dams

at the Ute Mountain site was begun.

Boise (Boise-Weiser-Payette), Idaho.—
Two planetable parties were engaged

throughout the month taking topography

on the area to be classified and the prepa-

ration of base maps for use in the land

classification. During the month these

surveys were completed for the Mountain

Home, Weiser, and Payette Valley lands,

and part of the Dry Creek area. Detail

land classification surveys have been

completed for 39,400 acres within the

Mountain Home area. One hydrographer

and five gage readers, working in coopera-

tion with the United States Geological

Survey, secured data on stream flow in

the Weiser River Basin. The detailed

survey of the two dam sites at Garden
Valley on South Fork of Payette River

was continued throughout the month.
The detailed survey of the Twin Springs

dam site, on Middle Fork of the Boise

River, was continued throughout the

month. Additional data have been se-

cured on the portions of the railroad and
highway which fall under the proposed

flow line of the Carbarton reservoir site.

Some preliminary surveying was done on

Cascade reservoir site which is located on

the North Fork of Payette River just

above the town of Cascade.

Madison River diversion, Montana.—
Classification was continued throughout

the month on the land on the west side of

the Madison River. The classification

of all land on the Madison River water-

shed was completed and the altimeter

topography completed on most of the

irrigable land.

Alius project surveys, Oklahoma.— A
reconnaissance was made of the project

early in the month and plans formulated

for more detailed investigations. Prelim-

inary geological studies are now being

made of the reservoir and dam site. A
total of 35,000 acres had been classified

during the month.

Grande Ronde investigations, Oregon.—
Specifications were prepared in the

Denver office with a view of having aerial

mapping work performed by contract.

A ground-water survey of the valley was

begun on May 7, 1937. The plan fol-

lowed was to bore 2-inch diameter soil-

auger holes at approximately one-half

mile intervals, along fence lines at points

where they could he easily found, and

least disturbed.

Black Hills investigations, South Da

kota— (a) Angostura project.—Work was

continued on the studies and revised

preliminary designs for the Horse Camp
Dam in an effort to reduce the total esti-

mated cost for this structure. Revisions

in the design and capacity of the spillway

structure and provisions for an emergency

spillway are being made for a general plan

to cost approximately $3,250,000.

(b) Rapid Valley project.-— Additional

topography has been obtained and test

pits dug at the Pactola and Deerfield dam
sites. A report is being prepared on the

general water resources of the Hills, the

moan annual rainfall for the area as a

whole, and for the individual watersheds.

I 'lah— (a) Blue Bench investigations-

Work was resumed on the preliminary

location of an upper canal diverting from

Rock Creek at elevation 7,540 feet and

(Continued on p. lf>8)
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The Noxious Weed Control Program on the Shoshone Project , Wyoming
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THE noxious weed program now in

progress in Wyoming was inaugu-

rated the summer of 1933 by our depart-

ment upon the request of farmers of the

Shoshone project in Park County. Previ-

ously, the Extension Service had accom-

plished much by calling the problem to

the attention of the farmers and holding

demonstrations of the best methods of

control then known. However, individ-

ual effort soon seemed in vain and the

weeds continued to spread at an alarming

rate, variously estimated at 100 to 400

percent per year.

At that time, the Wyoming Pest Dis-

trict law provided that the entire expense

of control work on pests in organized

Ii fcricts had to be borne by the farmers.

\s the costs of noxious weed eradication

ran from $40 to as high as $600 per acre,

onlj an enforced seeding control program
was inaugurated and farmers were given

their choice in asking for the expensive

eradication treatment.

Two years of experience under this old

law and organization pointed out clearly

the following facts:

1. A portion of the expense of weed
eradication must be borne by public

funds, or else an enforced eradication

program woidd be confiscatory. This

resulted in a new State law, which now
divides the expense equally three ways

—

to the State, to the county, and to the

individual.

2. Continuous clean cultivation is the

only feasible program of eradication for

large acreages of weeds.

3. Due to the fact that the type of

cultivation required to successfully eradi-

cate noxious weeds greatly disrupts ordi-

nary farm practices and requires expen-

sive equipment not available on the

By C. L. Corkins, State Entomologist

average farm, the only really successful

way to handle this program is by means
of county equipment operated by county

crews. Our observations indicated that

not over 5 percent of the individual

farmers woidd successfully complete a

job of clean cultivation.

4. The job of chemical control is too

technical for the average farmer to use

successfully.

5. The then known methods of chemical

control needed improvement to be suffi-

ciently effective to justify their use.

6. New and improved specialized equip-

ment was necessary for the most efficient

and economical eradication by cultiva-

tion.

7. Organized pest control districts and
law enforcement are essential to success

in a noxious weed control program.

8. A stringent noxious weed seed law

should be a part of the program. Such a,

law was passed by the 1937 session of the

Wyoming Legislature.

9. Trained weed specialists to operate

a weed district are vital. This has been

one of our greatest problems in the ex-

pansion of the program in Wyoming.
With these vital factors in mind, we

started in earnest an eradication program
on the Shoshone project in the spring of

1935. Two clean cultivation units were

placed on double shift, working 16 hours

a day. By the fall of 1936, out of the 259

acres under clean cultivation, 227 were

completed and ready to go back into

crop. In another county, 190 out of 196

acres were completed. The acreage not

eradicated, of course, will not need a full

program for 1937 to complete eradication.

The chemical work with sodium chlo-

rate, is not so promising, especially with

White Top on heavy, alkali "round.

Because we have attempted on the

Shoshone project to eradicate White Top
under these situations, our chlorate work
has been only about 60 percent effective.

The figures for 1935, our worst year, show
that 4,762 out of 8,750 square rods were
completely eradicated. Now that we
have largely abandoned treatment of

White Top under these conditions and
have changed our treatment methods, the

results of the 1936 work apparently will

run well over 90 percent on the use of

straight sodium chlorate, applied only to

barren ground late in the summer and fall.

The chemical treatment with carbon

bisulphide is running about 98 percent

effective. It, however, cannot he used on

large patches, due to the cost, nor on very

sandy, gravelly, or adobe soils.

Detailed description of the chemical

methods must here be deleted. But we
feel it is important to state our experience

has taught us that the methods of applica-

tion previously recommended have not

given us satisfactory results. Our condi-

tions may be different from other States.

At least, we have had to change our

methods to obtain results that would
justify the continued use of chemicals.

Since the continuous clean cultivation

method is the keystone to our program
and because our method seems to differ

from that employed elsewhere, the bal-

ance of this article will be a quotation of

the cultivation instructions to our weed
district officials as taken from our "Wyo-
ming Manual of Noxious Weed Control",

prepared primarily for the guidance of

hired workmen on the job. These, we
believe, will form a reliable basis of

work for anyone wishing to use this

method of noxious weed eradication.

CLEAN CULTIVATION EQUIPMENT

FIELD TAKEN BY RUSSIAN KNAPWEED

The continuous clean cultivation opera-

tion is one which requires extraordinarily

good equipment, both as to cultivators

and tractors. The types with which we

have had experience are here briefly

discussed.

Cultivators.— 1. Drube Special. Man
ufactured by the Drube Machine Shop,

Wheatland, Wyo. This machine is the

most satisfactory deep tiller cultivator

available, as it was designed and built in

cooperation with our officials and for this

special job. Made to order. Standard

size, 7 foot, 2 gangs with 6- to 15-inch

duck feet on front, and 7 in rear. Power
take-off worm and gear power lift.

Universal hitch to tractor. Takes Planet

Jr., Case, or Killifer sweeps. Power
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necessary: 30 horsepower on drawbar.

Rubber tired. 86-inch truck.

2. Case deep tiller.—Manufactured by

J. I. Case Co. This machine has to be

rebuilt to be satisfactory and mounted on
rubber. Weakness is in breakage of

axles and power lift, side tilt of gangs due
to narrow wheel base of trucks, and in

inability to make sharp turns with sweeps
in the ground. This, however, is the

second best tool we have used for fast,

high-power work. Power necessary: 30
horsepower on drawbar.

3. Oliver deep tiller.—A very unsatis-

factory tiller. After 2 years' experience

with this machine, we cannot recommend
it. More adaptable to an individual

farmer's needs than to the weed program.

4. Oliver fallovalor.—This tool, when
braced and mounted on rubber tires, is a

very satisfactory tool for slow equipment.

Not to be run to exceed 4K miles per hour.

Ten-foot machine recommended for 20

to 25 horsepower on drawbar crawler

tractor. A 7-foot machine recommended
for 8 horses or 15 to 20 horsepower wheel

tractors drawbar rating. Use 14-inch

duck-foot sweeps.

Tractors.—All rubber tired tractors

should have industrial over-drive gears, so

that 4 speeds forward, up to 15 miles per

hour are obtained, with a minimum of 6

miles per hour in third gear. Also, the

power minimum on the drawbar is 30
horsepower, Nebraska rating. All should

also be equipped with maximum size tires,

preferably 13}£-inch rear.

1. J. I. Case model L.—The most
satisfactory tractor thus far used.

2. Allis-Chalmers model U.—Slightly

under-powered and motor speed a little

too high, but has been a very good tractor.

Third gear speed too low, requiring speed-

ing of motor to obtain 6 miles per hour in

field. New model a little too low on road

speed.

3. McCormick Deering W. SO.—Not
recommended. WK 40 now under field

test.

4. Caterpillar 22, Crawler.—Very satis-

factory for 10-foot cultivators where large

acreages are involved and traction is poor
for rubber jobs. Usually run at only

4 miles per hour.

DUCK FOOT SWEEPS

Two gangs of 14- or 15-inch sweeps
must always be used. The sweeps should

be mounted as close to 3 inches apart as is

possible and still provide clearance of

trash at 5- to 6-inch depth of set. If

more than this is necessary because of

trash, it will pay to rake and burn it. A
2-inch spacing is better if trash will clear.

The sweeps should be kept sharp at all

times. Ordinarily they must be changed
after 6 to 12 hours of operation, and
sharpened. Sharpening twice on an

1. DRUBE "SPECIAL" CULTIVATOR; 2. CASE DEEP TILLER; 3. CLOSE-UP OF CASE
DEEP TILLER

emery wheel powered from the tractor

pulley, in some cases has proved economi-

cal and helpful. They must then go to

the shop. In any event, do not use tools

that are so dull that plants are dragged

under instead of being cut off smoothly.

The average life of a set of sweeps is

about 200 hours of work, varying with

the nature of the soil. When cultivation

units are run double shift, the sweeps will

have to be replaced, ordinarily, each 10

days to 2 weeks, and sometimes oftener.

This should be ' anticipated and an
adequate supply of sweeps kept on hand.

The most satisfactory brands of sweeps

which we have used are the Oliver,

Planet, Jr., and Killifer. The Killifer

sweeps are the best, but their cost more
than offsets their advantage in longer life.

Only the latter two fit the Drube Special

and the Case Deep Tiller without chang-

ing the holes in the tiller shanks.
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CONTINUOUS CLEAN CULTIVATION

/. Advantages over chlorate methods.—
(a) One-fourth to one-sixth the normal

cost.

(b) Improves the soil, both physically

and chemically, leaving it in a maximum
state of tilth for crop production where

eradication of weeds has been accom-

plished. The physical improvement is

obvious. The chemical change is brought

about by a demonstrated increase in

nitrogen in the soil, due to an improved

habitat for free living nitrogen producing

bacteria in the soil.

(c) 100-percent eradication ' by this

method can be guaranteed, whereas only

50- to 95-percent eradication is accom-

plished by the chlorate method, depend-

ing upon conditions.

2. Cost factors.—-Naturally the cost

factors of clean cultivation vary with

conditions, but in 85 percent of the cases

on areas of 2, 3, or more acres, eradication

will be completed in 2 seasons of 35 to 45

cultivations, in which event the normal

cost will run from about $35 to $50 per

acre. In other words, the normal cost

runs about $1 per acre per cultivation.

The more important variable factors

which may raise or lower this normal
cost of cultivation are:

(a) Size of infested area: Obviously,

areas under 2 or 3 acres will require more
time per unit area, due both to less

efficiency in cultivation and increased

overhead due to the fixed cost of moving
equipment.

(b) Nature of the soil, heavy or stony
soil requiring more time and causing more
wear on equipment.

(c) Species of weed involved: Russian
Knapweed and Bindweed require a larger

number of cultivations than White Top
and Canada Thistle.

(rf) Depth of soil to sterility or water

table: If well established, roots of these

weeds will penetrate the soil to a sterile

bed of sand or gravel or to the water

! F '- I . > -—J*^7 t li . ft. -.

CORN GROWING IN FIELD AFTER RUSSIAN
KNAPWEED HAD BEEN ERADICATED BY
CLEAN CULTIVATION

table. If these are relatively high, the

root systems therefor are shallow and
will be more quickly starved out by
cultivation.

LEFT SHOWS ROOTS OF RUSSIAN KNAPWEED AFTER ONE YEAR OF CLEAN CULTIVATION

-

RIGHT. ROOTS OF RUSSIAN KNAPWEED IN NORMAL STATE WITHOUT CULTIVATION. '

(e) Age of the weed area: Naturally,

the root systems of new infestations are

not as deep and extensive as those of old

ones and are consequently eradicated

with less cultivation.

(/) Water content of the soil: Soil

which tends toward bogginess or holds a
large amount of water, or is well saturated

with water during the winter period, es-

pecially, tends to break down the root

systems of these weeds under cultivation

much more rapidly than dry soil. This is

particularly true during the winter break-

down period, when the partially carbohy-

drate or starch starved roots which are

emaciated due to the previous summer's
cultivation, are subjected to bacterial de-

cay during periods of alternate freezing

and thawing.

(g) Physical character of the soil:

Roots break down more rapidly under

clean cultivation in heavy soils than in

light. The reasons for this are not clearly

understood, but doubtless moisture-hold-

ing content is one factor.

{h) Wage rates and type of equipment

used: With a combination of favorable

factors for cultivation eradication, the

period may, in a few cases, be reduced to

1 year with about 18 cultivations. With
the reverse, a few cases will take 3 years

with 55 cultivations.

3. Time of year to initiate cultivation.—
There are two periods of the growing

season when it is feasible to start cultiva-

tion, and it is not yet certain which is the

better. As a consequence, it is well to

let the land owner exercise a choice in the

matter, if he wishes. Otherwise, the

county pe&t inspector will try to work this

out so that the two groups will be as near

50-50 as possible, in order that valuable

experimental data will be evolved.

(o) Early spring: Areas should be

broken for cultivation just as soon as poss-

ible after green vegetation shows, or

better, before the plants are up, if the

boundaries of the infested area are pre-

viously known. It is likely that starting

at this period will necessitate a few more

cultivations than otherwise, but the

chances are 8 to 1 that the area can go

back into crop the third season, which is

an item of no little account.

(6) Midsummer or peak of develop-

ment of plant: This period to start

breaking out a weed area varies as to

time, according to the weed species in-

volved. The point is to begin the attack

at the time the plants have spent their

maximum energy in the reproduction

process and are weakened thereby. Nor-

mally, this is when the seeds have reached

the stiff dough stage. This procedure will

reduce the number of total cultivations

necessary, but the chances are about even

that the area can go back into crop the

third season. In other words, it is likely
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that 50 percent of the acreage will have
to be cultivated into the third season,

thus increasing the net cost to the farmer

by the loss of one additional year's crop

on about 35 percent more of the acreage

than if the other procedure were followed.

A larger percentage of Russian Knapweed
and Bindweed than other weeds will re

quire 3 years by this method.

4. Depth of cultivation.—The depth of

the first cultivation should be 5 inches.

Each succeeding cultivation should be a

fraction of an inch deeper, until a maxi-

mum of 6 inches is reached. Always keep

the sweeps working against an unbroken,

firm base of soil so that the cut will be

clean. Never cultivate to a depth of less

than 5 inches. To cultivate deeper than

6 inches is apt to roll so much soil over

the sweeps that the increase of power re-

quired will offset any savings in length of

time between cultivations.

5. Frequency of cultivations.—This will

vary with such factors as weed species,

nature of soil, time of year, number of

previous cultivations, and others. How-
ever, the important point is that no green

regrowth should ever be allowed to see the

light of day. This is so important that

any county pest inspector who habitually

fails to prevent above surface regrowth

without good cause will be summarily
dismissed from the service.

At the beginning of the cultivation

program, ordinarily Bindweed and Rus-
sian Knapweed will have to be cultivated

every 5 days. White Top and Canada
thistle will hold about 7 days. These pe-

riods between cultivation will gradually

lengthen.

The only safe procedure for the inspec-

tor to follow is to make frequent examina-
tion of each plot and a routine of the

rounds of cultivation which will insure

arrival at the areas of faster regrowth on
time, even if others are cultivated a bit

more frequently than would seem neces-

sary.

6. Preparation of infested area for cul-

tivation.— (a) Layout: Be sure to culti-

vate out at least 12 feet beyond the edge
of the area where the last plants are

found. Failure to do this is one of the

most common and disastrous procedures

of inspectors, and is not to be further

tolerated.

(b) Clean of trash: Trashy areas should

be raked and burned. If there is also

much undecayed trash in the soil, it is

often necessary to have a laborer clear,

pile, and burn trash behind the bull-tongu-

ing. In any event, trash must be re-

moved which will not clear the sweeps
when set 3 inches apart.

(c) Breaking out: Ordinarily this can
be done more efficiently and cheaply
with bull tongues on the deep tiller than
by plowing. In bull tonguing, it is often

necessary to criss-cross the area once or

twice, or from two to four cultivations.

But this is usually better than plowing.

Use the plow only in extreme cases, to wit:

heavy sod or alfalfa. In either event, do
not break the soil out to a depth of more
than 5 inches. This will leave a firm base
upon which to work the sweeps.

7. Fall irrigation.—Unless the soil is

normally wet, give a heavy fall irrigation

following the last cultivation to all cul-

tivation plots when eradication is not

yet complete, if water is available. This

will give aid by:

(a) Assisting in the winter breakdown
of the root system, and,

(6) In germination of seeds in the

ground, the seedlings of which will be
destroyed by later cultivation.

8. Seasonal duration.— (a) Spring: Un-
til eradication is complete, the initial

spring cultivation should be started when
the shoots are still 2 inches from the sur-

face of the ground. This will insure a

complete round of the cultivation over all

the weed areas being treated before any
green leaves appear, which is essential.

(b) Fall: Cultivation is continued in

the fall until all regrowth is halted by
cold weather. In some cases this means
mid-October.

9. Follow crop and spot treatment.—
(a) Crops: For 2 years following the

completion of a clean cultivation program
on a given area, the land must be placed

in a row crop, preferably sugar beets or

beans. This will give an opportunity to

locate any individual plants or spots of

return of infestation.

(b) Spot treatment: For any such

return of infestation, use the carbon

bisulphide "Spot Treatment."

Sheep Spread White Top

Sheep moving from farm areas infested

with White Top onto farm areas with

clean soil, according to Project Manager
Tuller, have been a large factor in

spreading White Top on the Boise project.

"Infestations of White Top", states

Manager Tuller, "can be traced along all

the routes that sheep have taken to their

summer pastures when they have come
from infested areas. Some of the heaviest

stands of whitetop on the Boise project

have been on the upper side of the New
York Canal where sheep have been trailed.

Some areas of White Top are found a mile

out from the canal in the sagebrush."

"Effort has been made on the project,

however, to inform project farmers of

this source of infestation. At the time

Ada County had an agricultural agent

he was considerably active in preventing

the movement of sheep from infested

areas into areas where there were no in-

festations of White Top. The informa-

tion was so widely spread among the water

users that they are still very careful from
what areas sheep come that move onto
their farms."

"White Top," according to the Idaho
Extension Bulletin on Perennial Weeds,
"seeds abundantly, has creeping root-

stocks, and is rapidly becoming a serious

weed pest in many sections of Idaho.

Although it thrives on all types of soil,

it seems to prefer slightly alkaline condi-

tions."

The University of Wyoming Agricul-

tural Extension Service in Circular No.
33 reports, "White Top is rapidly spread-

ing in the irrigated areas in the western

half of Wyoming. It is without question

one of the most difficult weeds to control

and eradicate in Wyoming. Due to its

persistency when once established and the

fact that it produces seed abundantly, it

is spreading rapidly in the localities where

it has been found. Because White Top is

one of the most noxious weeds in the

State, every precaution should be taken

to avoid infestation and to stamp out all

weed areas before they gain a foothold."

The problem of preventing the spread

of White Top and other damaging noxious

weeds by livestock is a wide one, but,

needless to say, if it is known that stock

have been pastured on heavily infested

areas either on farms, the range, or ditch

banks, or have been given green feed or

hay heavily polluted with noxious weeds,

they should not be allowed to run over

the farm to infest clean soil. Such stock

should be confined to pasture where

measures can be taken to prevent these

noxious weeds seeding and control them
so far as possible from spreading into crop

fields.

If even a small patch of White Top or

other primary perennials are discovered

on a farm, considerable labor and expense

will be saved if measures are taken at once

to eradicate this patch before it spreads

to other parts of the farm. Detailed in-

formation on eradication procedure such

as kind of chemicals effective for different

types of weeds and soil conditions and

methods to follow for killing noxious per-

ennial weeds by root cutting, as these

apply to your locality, may be obtained

from your local county agent or the exten-

sion service of your State agricultural

college.

ACONSIDERABLE amount of farm

property on the Minidoka project,

Idaho, changed hands during March.

Sales included a 40-acre tract, IV2 miles

north of Rupert, for $4,500; 80 acres, 3

miles southwest of Rupert, for $3,750; 40

acres, 2 miles southwest of Rupert, for

$3,250; two 40-acre farms near Paul for

$3,600 each; 80 acres, Z){ miles north of

Rupert, for $5,500 in cash; 35 acres near

Paul for $2,000; and others.
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CCC Erosion and Flood Control Program^ Rio Grande Project

By IV. P. Mealey, Jr., Superintendent, Camp BR-39, Las Cruces, N. Mex.
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FLOOD waters reaching the valley

lands of the Rio Grande Federal Rec-

lamation project have been one of the

major problems in connection with the

operation and maintenance of the project.

These floods are caused by rainstorms,

which at times reach cloudburst propor-

tions, over the mesa lands and mountain

regions lying on both sides of the Rio

Grande, doing heavy damage to the irri-

gation and drainage features, and to

farm lands of the project

With the establishment of Camp BR-39
at Las Cruces, N. Mex., it was believed

that the employment of Civilian Conser-

vation Corps enrollees offered an excellent

%'* Su#

P: UPSTREAM FACE OF APACHE DAM. BOTTOM: DOWNSTREAM FACE OF DAM

opportunity to accomplish effective and
badly needed flood control on the worst

arroyos of the project. The Picacho

Arroyo was chosen as the first to be

brought under control. This arroyo

enters the Rio Grande valley about 6

miles northwest of the town of Las Cruces

and has an immediate drainage area of

some 5 square miles. During the rainy

season successive flows of rain waters

from this arroyo several times each year

wash out the Picacho Canal and encroach

on the farm lands lying adjacent to its

mouth to such an extent that several

hundred acres have been rendered useless

for farming and some 400 more acres are

seriously threatened.

THE APACHE DAM

The Apache Dam was the first major
structure to be constructed by the en-

rollees. This structure is a masonry
gravity-arch type flood detention dam.
It is 49.5 feet from stripped foundation to

top of parapet walls with a crest length of

153 feet and a base length of 30 feet. The
thickness of the base is 34 feet with a top

width of 10 feet, having an O. G. spillway

crest.

The total combined volume of concrete

and masonry is 3,211 cubic yards. An
earth embankment extension on the

south end of the dam is 264 feet long and
contains 7,490 cubic yards with a con-

crete core wall through the entire length.

The Apache Dam creates a reservoir

capacity of 142 acre-feet and has an

ample overflow crest for possible extra-

ordinary floods. All ordinary floods are

expected to be controlled by a 24-inch

bleeder pipe through the main section of

the dam. A small grade-check dam was
built immediately below to prevent any
possible backwash below the main struc-

ture. A short distance below the main
dam there are some 400 acres of com-
paratively flat terrain, which has been

eontour terraced and to which water will

be diverted by means of a combination

check and diversion dam placed across

the main arroyo channel.
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It is expected that within a few years,

with the planting and encouragement of

the growth of native shrubs and grasses,

this terrain and arroyo channel will pro-

duce a cover growth of sufficient density

to prevent erosion.

About 1% miles above the reservoir a

small detention dam, 15 feet in height,

was constructed to create a settling basin

for the purpose of lessening the silt de-

posit in the main reservoir. All the

smaller structures are also of stone

masonry construction.

The site of the Apache Dam was a
water gap through an upturned formation

of stratified limestone. The foundation
and abutment excavation were blasted

from 4 to 6 feet into the solid limestone.

A 125-cubic-foot compressor and two
small jackhammers were used for drilling,

excavated materials being removed by
hand and the larger rock set aside to be
used later in the masonry of the dam.
All concrete was mixed in a 7-cubic-foot

mixer with an elevating hopper. The
mixing plant was set up on a ledge over-

looking the site on the south abutment
about 25 feet above the stream bed and
all concrete placed by steel chutes.

When construction had progressed to the

point where gravity delivery was no
longer possible the south abutment fill

was made and the plant placed on it. A
trestle was built across the dam and
concrete was trammed to hoppers. Steel

chutes carried the concrete from the

hoppers to where it was needed.

The two faces of the Apache Dam were
constructed of rubble masonry and the

core of cyclopian concrete placed in 2-foot

lifts. Because insufficient rock was avail-

able at the dam site, rock was gathered

and quarried within a radius of 2 miles

and trucked to the job. Smaller concrete

aggregate was obtained from a pit in the

Picacho Arroyo about 2 miles from the

dam. Bank run aggregate was used
without screening.

The embankment materials were placed

by truck and the trucks loaded from a
trap which was fed by a 50-horsepower
caterpillar Diesel with an angledozer. An
8-inch concrete diaphram wall was con-

structed by the C. C. C. boys along the

center line of the fill for its entire length

and was carried from rock in place. This

wall was formed and poured in three suc-

cessive lifts as placing of the fill pro-

gressed. Upon completion the fill was
ponded with water pumped from the

arroyo and penetration was aided by the

use of jets. The use of water on the fill

was limited to such times as the arroyo

was running. All water for construction

had to be hauled from Las Cruces.

Before the Apache Dam was completed
it was decided to continue the flood con-

trol on the south fork of this same arroyo.

TYPICAL SUPPLEMENTAL CHECK DAM

An excellent dam site was found for a

detention dam of somewhat larger pro-

portions than the Apache Dam. This
structure, known as the Box Canyon
Dam, is now about 65 percent complete,

and is similar in construction to the

Apache Dam. It contains 3,500 cubic

yards of concrete and masonry, with a

1,050-foot embankment containing about
18,000 cubic yards of earth. The main
portion of the dam will be 49 feet high,

220 feet long with a bottom thickness of 34

feet and a top thickness of 10 feet. A
flood spillway will be excavated around
the north end of the dam in solid rock

and a 24-inch square bleeder tunnel

through the dam 16 feet above the stream

bed will take care of normal run-off. By
placing the bleeder tunnel 16 feet above
the stream bed a permanent impoundage
of 24 acre-feet will be created and the

capacity of the reservoir to the flood

spillway elevation will be about 250 acre-

feet. Immediately below the main dam
a grade check dam 6 feet high will be

constructed. The drainage area above
this dam will be between 5 and 6 square

miles.

The Box Canyon Dam is located in a

steep canyon cut through a series of

successive andesite flows. The rock is

faulted and altered and foundation grout-

ing was considered necessary. A series

of l^-inch holes at 10-foot centers were

drilled on the axis of the dam to a depth

of 20 feet and pressure grouted at 150

pounds per square inch. A 4 by 6 grout

pump operated by compressed air was
used.

The footing and abutment excavation

is carried a minimum of 4 feet into solid

rock and excavated materials removed

by hand. The concrete and masonry
section of the dam is the same as the

Apache Dam and construction was car-

ried on in the same manner.

The embankment materials are trucked
to the fill and the fill placed in 2-foot

layers, compaction being by a sheepfoot

roller drawn by a 35-horsepower tractor.

Trucks are loaded by a three-fourths cubic

yard dragline borrowed from the Bureau
of Reclamation and operated by a skilled

operator. No water is available for use

on the fill, all water for construction is

hauled from Las Cruces.

CONTOUR TERRACING

Contour terracing on the area below
the Apache Dam was accomplished by the

successive use of a road grader and a
50-horsepower Diesel tractor, equipped
with an angledozer. Terraces were con-

structed on the upper and steeper portions

of the terrain on 2-foot contours, and ex-

tended to 4-foot contours as the canyon
widened and the slope became less steep.

Seed for a number of native plants and
grasses is on hand and will be planted as

soon as moisture conditions permit.

The original quota of C. C. C. enrollees

assigned to this work were from central

and east Texas farms, with little or no
skill or experience in any type of construc-

tion work. It was, therefore, necessary

to do considerable training before work
of any magnitude could be attempted.

The two check dams below the Apache
Dam were constructed during this period

of training. Check dam no. 1 was a rock

masonry structure used as a combination

check and diversion dam, and is 9 feet

high by 78 feet long. It was constructed

across the main arroyo channel, and the

foundations are laid on gravel. The foot-

ings were carried to a depth of 4J>2 feet

below the stream bed, which was con-

sidered sufficient for a dam of this size

and type.

Check dam no. 2, built immediately

below the Apache Dam to serve as a

grade retainer, and check dam no. 3,

(Continued on p. 168)
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Successful Cattle Feeder, North Platte Project

By T. W . Parry, Manager, Pathfinder Irrigation District

FM. ATTEBERRY, the outstand-

• ing cattle feeder of this section of

the United States, is a landowner and

water user under the Pathfinder Irriga-

tion District.

Mr. Atteberry owned 10,000 acres of

nonirrigated grazing land adjacent to the

North Platte Reclamation project and

was engaged in raising cattle for market.

In 1910 he purchased about 200 acres of

irrigated land, located on the project

and adjacent to his grazing land, with the

intention of raising hay to winter the

cattle raised on the nonirrigable grazing

land. The irrigated unit contained some

fair land, but the big majority of the

acreage was generally low grade—sandy

with some gravel hills and steep slopes,

and with a sand draw running across the

north half of the unit. More than half

of the irrigable acreage was in native sod

and had never been "broken out."

In the beginning the land that had been

cultivated was seeded to alfalfa and

grains. Gradually more of the sod was

plowed up and seeded. Field laterals

were located and constructed in accord-

ance with the topography of the lands to

be irrigated. Then the work of land level-

ing begun, fields were placed on a more
uniform slope, and as this was accom-

plished the field laterals were relocated and

the irrigation simplified and improved.

Land leveling was spread over a num-
ber of years and is still being continued.

At the present time, the steeper slopes

are being leveled out to prevent scouring

of laterals and furrows and to make the

best use of the irrigation water.

The principal crops now being raised

on this farm are alfalfa, sugar beets, and
potatoes, but all of the different kinds of

crops grown in the valley are produced
on this farm.

During the fall, winter, and early

spring the farm lands are roughened with

a disk or other tools to prevent wind ero-

sion and preserve the moisture. This

process is continued as often as the need

arises. Dikes were built across the sand
draw at different points to catch and hold

the silt and let nature assist in leveling

the land and also to keep the top soil

from being washed away.

BARNYARD MANURE INCREASES SOIL
FERTILITY

During all this time the fertility of the

soils has been increasing owing to the

annual and continued application of

barnyard manure from 500 to 700 head of

cattle with the result that this farm is one

of the most consistent high producers of

the project.

As an example, this farm has produced:

22 tons of sugar beets per acre; 3.5 tons

of alfalfa hay per acre; 85 bushels of

barley per acre.

During the year 1936, which was a short

water year, one 20-acre tract of land that

had been considered practically worthless,

produced 200 bushels of number one grade

potatoes per acre. Although this yield

is by no means high, it is remarkable for

land that was considered worthless only

a few years ago. There is a potato cellar

38 feet wide and 82 feet long with a

capacity of 15,000 bushels. The walls

are of concrete and are sloped at the top

as an added protection from frost.

But the principal business of this farm

is cattle feeding. Mr. Atteberry keeps

500 to 700 head of cattle in the feed lots

the year around. As soon as one lot is

shipped it is replaced by another bunch.

Until 4 years ago this farmer raised his

own cattle to feed. At that time he dis-

continued the raising of cattle and de-

voted his entire time to feeding and
finishing cattle for market.

CATTLE CAREFULLY SELECTED

The cattle that now go into the feed

lots are all purchased from cattle raisers

in this vicinity, and are as carefully

selected as though they were to go into

the show ring. Only steer calves and
"short" yearlings are fed and those have

all been Herefords until this year when
one lot of 195 head of black Angus steer

calves are being fed.

The cattle are never allowed out of the

feed lots and are kept on special feeds

from 5 to 6 months or until they are

choice to prime and have that fine silky

appearance that only those feeders who
have a genuine love for fine cattle seem
able to attain. If the cattle are wild

when they arrive, they soon learn they

have nothing to fear and Mr. Atteberry

can walk among them without disturb-

ance.

When the cattle are ready to be mar-
keted they are shipped and sold in the

Chicago market, where it is the rule

rather than the exception, to sell at a

premium. Mr. Atteberry's cattle have
"topped" the Chicago market 74 times

in the past 5 years. In 1932 he shipped

21 carloads and "topped" the market on

each of 10 shipments. In 1933 he

"topped" the market 11 times, and in

1934 16 times. Three carloads of the

1934 consignments were then sent to the

world's fair. In 1935 he "topped" the

market 19 times and in 1936 18 times.

This exceedingly remarkable record is

only attained through the most careful

thought and study of needs of the cattle

and attention to detail, as well as the

practice of the knowledge so gained.

The death loss is exceedingly low.

One year not a single animal died.

The feed is all mixed on the place and
includes alfalfa hay, corn, barley, dried

sugar beet pulp mixed with molasses, and
cottonseed cake.

FARM EQUIPMENT

There is a grain elevator on the farm

with a capacity of 25,000 bushels, of

which about 15,000 bushels are in under-

ground bins, and all feed grinding is done

on the place. The grain chutes in the

elevator are so arranged that the different

feeds can be mixed and ground by one

man who has only to pull the different

levers to get the kind and quantity of

each grain desired for the mix. Both the

elevator and potato cellar were construct-

ed according to Mr. Atteberry's own
designs. Mr. Atteberry personally super-

vises the mixing of all feeds. The feeding

of the cattle is done exactly at the same
hour each day and Mr. Atteberry is not

absent from the place at feeding time

more than five or six times during the

year.

Waste and inefficiency are not tolerated

on this place. The farm machinery and
equipment are always kept in repair and
ready to go, and every part must perform

its particular function economically. As

an example of this, a tower and windmill

erected in 1910, which has been in opera-

tion continuously and still is in first-class

condition, is supplying the water for 500

to 800 head of stock per year.

Elevated runways are constructed so

that feeds hauled to the place in large

trucks can be unloaded into the farm

wagons by placing the wagon on the lower

elevation and transferring the feed to the

wagon by simply opening the endgate of

the supply truck and letting the required

amount of feed flow out by gravity.

Visitors are welcome but. they are not

permitted to do anything that might

startle or in any manner disturb the

cattle. Everything possible is done to

make the cattle contented and comfort-

able; their likes and dislikes in the matter

of feeds are of prime importance, as the

beef from these pens go to the finest

(Continued on p. 168)
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Reclamation Organization Activities and Project Visitors

R. F. Walter, chief engineer, spent 2

days on the Boulder Canyon project

early in May. During the month Mr.

Walter also visited the Rio Grande proj-

ect and Caballo Dam, and the Provo

River project, Utah. At Salt Lake City,

Mr. Walter discussed with the officials

in charge matters pertaining to the Deer

Creek division of the Provo River project.

E. 0. Larson, engineer, Provo River

project, Utah, and J. R. Alexander, dis-

trict counsel, Salt Lake City, spent some
time in the Washington office during the

month of June in connection with the

Deer Creek division of the Provo River

project.

B. E. Stoutemyer, district counsel at

Portland, Oreg., conferred with J. S.

Moore, superintendent of the Yakima
project, at Yakima early in May, and in

company with the superintendent visited

the Kittitas division. While on the

Yakima project Mr. Stoutemyer also

conferred with C. E. Crownover, con-

struction engineer, Roza Division, and
the attorney for the Terrace Heights

irrigation district, relative to the inclusion

of the district in the Roza division.

Engineers Carl Vetter, of the Denver
office, and W. F. Resch, of the Rio

Grande project, were called to Wash-
ington to attend meetings on June 14-15

of the Interdivisional Committee on Den-
sity Currents, of the National Research

Council. The purpose of the meeting

was to give attention to the question of

density currents of silt-laden water in

lakes and reservoirs.

Prof. Guolamo Ippolito, department of

hydraulic engineering, University of Na-
ples, Naples, Italy, called at the Boulder

Canyon project office on May 19.

Prof. Toshimasa Matsuda, of the Agri-

cultural College at Tsu, Japan, visited

the Ogden River project, Utah, the latter

part of May and inspected the work in

progress at Pine View Dam.

T. S. Martin, former Yuma project

master mechanic, and now traveling in-

spector for the Denver office, visited the

Yuma project during the month of May.

Alfonso de la 0, engineer of the hydro-

graphic division, Irrigation Department
of Mexico, Mexico City, accompanied by
A. G. Basich, engineer of water inspection

service, and Manuel Valle, chief of opera-

tions, Irrigation Commission, both of

Mexicali, B. C, called at the Yuma
project office in May with reference to

methods of desilting and silt prevention.

J. Stuart McMaster, assistant district

counsel at Salt Lake City, Utah, spent

several days the latter part of May on

the Humboldt project, Nevada, in con-

sideration of local legal matters.

H. H. Plumb, electrical engineer in the

Denver office, spent 12 days on the

Yakima project in May supervising re-

pairs to the transformer at the Prosser

power plant. He later spent several

days on the Kittitas division in an adjust-

ment of the automatic control mechanism

on the Yakima River tunnel.

F. E. Fyfe, president of the board of

directors of the Sunnyside Valley irriga-

tion district, resigned from the board in

May to become full-time field manager

for the district, as a result of a recent

ruling by the attorney general of the

State of Washingon. Mr. Fyfe was

succeeded as president by E. N. Roady.

The new member of the board is E. R.

Wells, of Prosser.

Edward K. Buker, a senior laborer

caretaker in the E. C. W. organization

on the Yuma project, Arizona, passed

away June 6. With frequent interruptions

he was employed on the Yuma project,

in various capacities, from January 1907

until January 1931. In May 1936 he

was employed as caretaker for E. C. W.
Camp BR-13, which position he held

at the time of his death. Mr. Buker

was 56 years of age and is survived by

his widow and six children.

John Mayhall, associate engineer, and

Hanford Thayer, junior engineer, Colum-

bia Basin project, Washington, who have

been employed by this bureau to assist

with work in connection with fish control,

under the supervision of the Director of

Fisheries, State of Washington, are being

transferred, effective July 1, to the State

of Washington's Department of Fisheries

to continue the protection of the interests

of the salmon industry and related work

at the Grand Coulee Dam.

The following appointments were au-

thorized by the Secretary of the Interior

during the month of May:
Washington office:

Mrs. Felicia Peninger, senior stenog-

rapher, Stenographic Section, vice

Miss Katherine T. Ashlin, trans-

ferred to the Boulder Canyon proj-

ect. (Mrs. Peninger was formerly

with the P. W. A., Washington.)

Denver office:

Floyd E. Essman, under clerk.

James Alva Stites, junior engineer,

vice Carl J. Scheve.

Willard M. Patterson, junior clerk,

by transfer from the United

States Engineer's Office, War De-
partment, Fort Peck, Mont.

Robert G. Hooson, assistant clerk,

by transfer from the United States

Engineer's Office, War Depart-

ment, Portland, Oreg.

Boulder Canyon project:

Harry E. Fitch, ranger, succeeding

Orren P. Senter, transferred to

the National Parks Service.

Moon Lake project:

Miss Inez Lambert, under clerk, vice

Miss Emma Stevenson. (Miss

Lambert was formerly employed

by the Resettlement Administra-

tion, Logan, Utah.)

Casper-Alcova project:

Gordon L. Sutherland, assistant

clerk, vice George Dellapicola,

resigned.

Klamath project:

Francis J. O'Connor, junior engineer.

Parker Dam project:

Lionel G. McCray. inspector.

The following transfers were authorized

by the Secretary of the Interior during

the month of May:

From Denver:

Milton E. Trenam, assistant engi-

neer, to associate engineer, Valle-

cito Dam, Pine River project.

Oliver H. Millikan, junior engineer,

to Taylor Park, Gunnison, Colo.

William E. Green, assistant engineer,

to associate engineer, Moon Lake

Dam, Moon Lake project.

William E. Wheeler, inspector, to the

Casper-Alcova project.

Clifford J. Okeson, junior geologist,

Rio Grande Joint Investigations,

to Boise Investigations, Boise,

Idaho.

David O. Ehrenburg, junior engi-

neer, to the Taylor Park, Uncom-
pahgre project, Gunnison, Colo.
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To Denver:

John K. Aj^ers, junior engineer, from

Central Valley project (Antioch)

Calif.

Fred 0. Sihler, engineering drafts-

man, from Washington.

From Pine View Dam, Ogden River

project:

Victor H. Pinneo, Paul Whipple, and

John F. Ball, diamond drillers,

and Ellis J. Peterson, inspector, to

Alcova Dam, Casper-Alcova proj-

ect.

From Humboldt project:

Edgar O. Baird, inspector, to Truckee

Storage.

From Kennett Dam, Central Valley

project, Redding, Calif.:

Audrey Walker, inspector, to Salt

River project, Phoenix, Ariz.

From Conchas Surveys, Tucumcari, New
Mexico:

Leslie H. Abernathy, diamond drill

foreman, to the Altus project sur-

veys near Altus, Okla.

Reinstatements

:

Adolph O. Dreyer, senior engineering

draftsman, Rio Grande project.

Lewis H. Hawkins, assistant clerk,

Vallecito Dam, Pine River project.

Frank E. Goehring, junior engineer,

Denver office.

Miss Catherine C. Keltsch, clerk in the

Denver office, was recently married to

Mr. Johnson and her name has been so

changed in the Bureau's records. Con-

gratulations.

Resignations—Washington:

Jacob S. Matlack, junior clerk, to

return to private business in

Pennsylvania.

Denver:

Milton T. Cole, associate engineer,

to accept offer of employment in

Chicago, 111.

Philip J. Edwards, junior engineer,

to accept employment with the

Westinghouse Electric Co.. at

Sharon, Pa.

Lewis A. Hurst, junior engineer, to

accept employment at Phoenix,

Ariz.

Alfred L. Fay, associate engineer, to

accept offer of employment by the

Aluminum Company of America,

Pittsburgh, Pa.

Lawrence F. Koontz, assistant engi-

neer, to accept employment with

the Tennessee Valley Authority.

Casper F. Hegner, junior engineer,

to accept position with an archi-

tectural firm in Denver, Colo.

Cyril J. Miller, junior engineer.

Will go to Dubuque, Iowa.

Robert R. Williams, junior engineer,

to accept employment with the

Illinois State Highway Depart-

ment, Springfield, 111.

Rex L. Fossnight, junior engineer,

to accept employment with the

Erie Concrete & Steel Supply Co.,

Erie, Pa.

Alvord D. Noble, associate engineer,

will be employed by the Aluminum
Co. of America, Pittsburgh, Pa.

Emmett E. Rowell, assistant clerk,

to go with business firm in Denver,

Colo.

Edwards W. Barnum, assistant engi-

neer, to go with the Anaconda
Copper Mining Co., Butte, Mont.

Dolph Campbell, junior engineer, to

accept appointment with the Na-
tional Resources Committee at

Santa Fe, N. Mex.

Boulder Canyon project:

Mrs. Marion Bunker, assistant clerk.

Salt River project:

Alva R. Tanner, inspector.

All-American Canal project:

Ernest Davis, engineering drafts-

man, to return to Los Angeles,

Calif.

Ogden River:

Paul S. Bieler, engineering drafts-

man.

Colorado River Investigations:

Waltgen B. Smith, assistant reclama-

tion economist.

Caballo Dam, Rio Grande:

Mrs. Mary V. Secher, junior clerk,

as her family is moving to Sacra-

mento, Calif.

Erosion and Flood Control

(Continued from p. 165)

located 1% miles above the Apache Dam
as a silt retainer, are both of rock masonry
construction, and built by the same
method as the Apache Dam. Both these

supplemental dams are on solid rock.

The Box Canyon Dam was designed in

the Denver office of the Bureau of Recla-

mation. The Apache Dam was designed

on the project and reviewed by the en-

gineers of the Denver office. Both sites

were visited and inspected by representa-

tives of the chief engineer, Bureau of

Reclamation, both before and during

construction.

Progress of Investigations

(Continued from p. 159)

traversing the area through what is

known as Mountain Sheep Pass. The
canal line is 22.6 miles long and involves

difficult sidehill construction.

(b) Salt Lake City Aqueduct.—The re-

port on the aqueduct investigations was
completed.

Colorado River Basin investigations—
(a) Montezuma Valley, Colo.—Classifica-

tion of a small area north and west of

Cortez, Colo., was resumed, and com-
pleted during the month. This area

totals 11H square miles or 7,360 acres.

(b) Piceance Creek, Colo.—On May 24
an irrigated area and classification survey

of Piceance Creek was begun, and at the

close of the month 1,280 acres had been

completed.

(c) San Miguel area, Colorado.—The
classification of undeveloped lands on the

proposed San Miguel, Lilylands, and
Nucla projects, in the vicinity of Nor-

wood, Nucla, and Naturita, Colo., was
continued throughout the month.

(d) Huntington River, Utah.—Mapping
was begun on the irrigated lands along

the Huntington River in the vicinity of

Huntington, Utah.

Successful Cattle Feeder,

North Platte Project

(Continued from p. 166)

markets and most exacting consumers in

the world.

A FULL-TIME JOB

Mr. Atteberry devotes his entire time

and attention to this enterprise with the

result that it has paid out and is entirely

free from debt. This also includes the

construction obligation assessed by the

Bureau of Reclamation.

Mr. Atteberry has never taken advan-

tage of the moratoriums of construction

payments granted by the Bureau of

Reclamation. He has made every pay-

ment as it became due and has paid his

last and final installment, so his indebt-

edness to the Bureau of Reclamation is

paid in full.

DURING the month of May five 4-H
and F. F. A. weed clubs, with 40 to

50 members, were organized on the Kla-

math project.

MANY MEN have been reemployed

in the mining industry on proper-

ties in the vicinity of the Humboldt
project, Nevada. It is expected that a

number of worthwhile camps will be de-

veloped in the near future.

U.S. GOVERNMENT PRINTING OFFICE: 1937
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Projects under construction or operated in whole or in -part by the Bureau of Reclamation

All-American Canal !

Belle Fourehe
Boise
Boulder Dam and power plant
Burnt River
Carlsbad
Alamogordo Dam .

Casper Aleova
Central Valley
Colorado River in Texas
Columbia Basin
Frenchtown
Gila
Grand Valley
Humboldt
Klamath
Milk River

Fresno Dam
Minidoka
Moon Lake
North Platte
Ogden River
Orland
Owyhee
Parker Dam ...
Pine River (Vallecito Dam)
Provo River
Rio Grande..

Caballo Dam
Riverton
Salt River
Sanpete
Shoshone

Heart Mountain
Sun River, Greenfields division.
Truckee River Storage
Umatilla (McKay Dam)
Uncompahgre: Taylor Park. . .

Repairs to canals
Upper Snake River Storage
Vale
Yakima
Roza division

Yuma

Yuma, Ariz
Newell, S. Dak _

Boise. Idaho
Boulder City. Nev
Unity. Oreg _

' arlsbad, N. Mcx
.inner, N. Mcx.
Wyo

Sacramento, Calif
Austin, Tex
Coulee Dam. Wash...
Frenchtown. Mont
Yuma, Ariz _.
Grand Junction. Colo.
Reno. Nev
Klamath Falls, I Ireg..
Malta. Mont .

H tvre, Mont
Burley. Idaho
Duchesne, Utah
Guernsey. Wyo...
Og.len, Utah
Orland, Calif
Boise, Idaho.
Parker Dam. Calif
Bayfield, Colo
Salt Lake City, Utah.
El Paso, Tex
Caballo, X Met
Riverton. Wyo
Phoenix. Ariz
Salt Lake City. Utah..
Powell. Wyo
Cody, Wyo
Fairfield, Mont
Reno. Nev
Pendleton, Oreg
< lunnison, Colo
Montrose, Colo
Ashton, Idaho
\ .1. i tree
Yakima. Wash

do
Yuma, Ariz

< tfficial in charge

Name

R. B. Williams
F. C. Youngblutt
li. J. Newell
Ralph Lowry
Clyde II. Spencer
L. E. Foster
Wilfred W. Baker...
H. W. Bashore..
W. R. Young .

H. P. Hunger
F. A. Banks

R. B. Williams
W. J. Chiesman
L. J. Foster _

B E. Hayden
H. II. Johnson
II. V. Hubbell
Dana Templin.
E. J. Westerhouse. ._
C. F. Gleason
J R. Iakisch..
D I, t'.trmody... .

R J. Newell
E. A. Moritz...

A. Burns
E. O. Larson
L. R. Fiock
S. p. Creeelius
H, I). Comstock
E. C. Koppen..
E. O. Larson..
L. J. Windle!
Walter F. Kemp
A W Walker
L. J. Foster
C. L, IHe.
A A. Whitmore
C 1! Elliott.HA Parker
C C Ketchum
.1 S Moore
Charles E.Crownover.
R C. E. Weber

Title

Constr. engr
Superintendent.
Coustr. engr

.do
do

Superintendent
Constr, engr

.lo

do

.1...

Constr. engr
Superintendent.
( lonst r engr
Superintendent,

.do
Constr. engr
Acting Bupt
Constr. engr
Supt. of power.
Constr engr...
Superintendent.
Constr. engr

do
do

Engit
Superintendent.
Constr. engr
Superintendent..
t oust r. engr. _

do
Superintendent.
Constr. engr
Superintendent.
Constr. engr
Reservoir supt.

.

Engineer
< '..iistr. engr.

do.
Superintendent.

do ,

Constr engr
Superintendent.

J C Tlirailkill

J, P. Siebeneicher.
Robert B. Smith..
Gail II. Baird

E. W. Shepard.

C. M. Voyen..
E. R. Mills...
William F. Sha
C. B. Funk...

Eniil T. Ficenet
George B. Snow
W. I. Tingley..
E. E. Chabot..

do.
G. C. Patterson.

.

Francis J. Farrell.
A I Stimpfig
II W Johnson
W. I. Funk
Robert B Smith.
George W. Lyle.

.

Francis J. Farrell.
H. II . Berryhill...

C. B, Wentzel
Edgar A. Peek...
Francis J. Farrell.
L. J. Windle!

,1..

George B. Snow

Ew.il- P, Anderson.
do

Emmanuel \ lltlliu

Philo M. Wheeler.
Alex S, Harker
Noble o. Anderson

Nam,

R.J. Coffey .

W. J. Burke..
B, E. Stoutemyer.
R. J Coffey
B. li Stoutemyer.
II. J S IJeVne...

.do
W. J Burke
R.J. Coffey-. .

II, J S. DeVries..
B. E Stoutemyer
W. J. Burke
R. J. Coffey
J R. Alexander .

.do.
B E Stonte
W. J. Burke

do

i.ver.

B. E Stoutemyer
J li Alexander. .

W. J, Burke
J. R. Alexander. .

R. J. Coffey
B E Stoutemyer
H i

I ..Ifey

J. R Alexander. .

do.
II. J. S. DeVries.

do
W, J. Burke
li J < olTey
J. R. Alexander.

,

W. J. Burke
do

J R. Alexander...
B. E. Stoutemyer.
J. R. Alexander...

B. E. Stoutemyer.
do
do.

. . .do
R J. Coffey.

Addr

Los ..ngeles, C:
Billings. Mont
Portland. Oreg
Los Angeles, Ci
Portland, ( >reg
El Paso. Tex

Do.
Billings, Mont.
Los Angeles, t

'

El Paso. I ei

Portland, I Ireg

I Mont
Los Angeles. C:
Salt Lake City

I).,

Portland Oreg
Billings, Mont

Do.
Portland. Oreg.
Salt Lake City ,

Billings, Mont
Salt Lai
Los An. -

Portland
Los Angeles. (_':

Salt. Lake City,
Do.

El Paso. Tex.
Do.

Billings Mont
Los Angeles. Ct
Salt Lake I Hx
Billings. Mont

Il„

Do.
Salt Lake City,
Portland. <neg
Salt Lake City.

Do.
Portland, I Ireg.

Do.
Do.
Do

Los Angeles. C»

lif.

Utah

Utah.

Utah.

lif

Utah.

lif

Utah

Utah

Utah.

I Bouldei I anyot Acting 3 Island Park and Grassy Lake Dams.

Projects or divisions of projects of Bureau of Reclamation operated by water users

Organization Office

Operating official Secretary

Name Title Name Address

Baker (Thief Valley division' Lower Powder River irrigation district Baker, Oreg
Hamilton. Mont
Boise, Idaho
Notus, Idaho
Grand Jctn , Colo...
Ballantine Monl
Weilsviile Utah
Bonanza, Oreg

do

A. J. Ritter
N. W. Blindauer
Win. H. Tuller
W. H. Jordan ...
(

'. W. Tharp

President
Manager
Project inMnager
Superintendent. . _

do

F. A. Phillips...
Elsie H. Wagner
Y J, Hanagan. .

L M Watson

Keating.
Hamilton
Boise.
Caldwell

Boise .

Do
Board of Control
Black Canyon irrigation district

Grand Valley, Orchard Mesa C. J McCormich
E E. Lewis
B. L. MendenhalL ...
< :has. A. Revell
Henry Schmor. Jr
Axel Persson

Manager
Superintendent
Manager ...
President
Manager
President

8out.h Cache W. U. A_ Harry C. Parker
Chas. A Revell
Dorothy Eyers
O. B Patterson
li. 11 Markson
<>. V\ Paul

Logan.
Bonanza.

Sidney. Mont
Chinook, Mont.
l: upei i

. Idaho.
Burley, Idaho
< fooding, Idaho .

Fallon, Nev

Sidney,
Milk River: Chinook division ' Alfalfa Valley irrigation district

Minidoka irrigation district - .

Burley irrigation district. . __

Amer. Falls Reserv. Dist. No. 2
Truckee-Carson irrigation district

A. L. Benton
Frank A. Ballard
Hugh L. Crawford
S. T. Baer

Minidoka: Gravity Manager. ._ .

do
do

Frank 0. Redli.-ld

P. T. Sutphen
H. W. Emery

Gooding
FallonNewlands _ W. H. Wallace .. do

Mitchell. Nebr
Gering. Nebr ._
Torrington. Wyo
Northport, Nebr
Okanogan, Wash
Ogden. Utah _

Phoenix . Ariz
Powell, Wyo

Payson, Utah
Fort Shaw. Mont
Fairfield, Mont..
Hermiston, Oreg
Irrigoo, Oreg
Montrose. Colo
Ellen.sburg.Wash....

T. W. Parry
W. 0. Fleenor...
Bert L.Adams...

do
Superintendent

_ do

Flora K. Schroeder
C G. Klingman
Mary E. Harrach
MabelJ. Thompson...
Nelson D. Thorp
D. D Harris.

Mitchell
Fort Laramie division

Do
Gering-Fort Laramie irrigation district Gering

Northport irrigation district. .

Okanogan irrigation district

Weber River Water Users' Assn . _.

Salt River Vallev W. U. A...

...do
Nelson D. Thorp. ...
I). D. Harris.. .. ...

Manager.
do ... . .

< tkanogan
LaytonSalt Lake Basin (Echo Res.)...

Salt River _ H J. Lawson .

M. P. McLaughlin _

Superintendent.
Irri. superintendent
Superintendent
Manager

do

F. C Henshaw
Geo. W. Atkins
Lee N. Richards
E. G. Breeze

Powell.

St rawberry W ater Users' Assn S. W. Grotegut
E . J . G regory
HP. Wangen
Enos D. Martin
A. C. Houghton
J. Frank Anderson
G L. Sterling.

A. W. Walker do Fairfield,

Hermiston irrigation district. .

West Extension irrigation district
E. D. Martin _ " "

Idol."
."

.
'.

. . . . . . .

"

Jesse R. Tompson
V. W. Russell

Acting superintendent

1 Operated by 5 irrigation districts.

Important investigations in progress

Project Office In charge of

—

Title

Denver. Colo P. J. Preston.
Coulee Dam. Waslt... . . I A Banks..

R, . R. Robertson
Honolulu. Hawaii Hugh Howell. _ _. Do.

Lester C. Walker Do.
Rio Grande Basin _

Western Slope (Colo.)..
Denver. Colo _

Grand Junction, Colo .

Rapid City. S. Dak _.
Denver, Colo
Salt Lake City. Utah

Win. G. Sloan _.
Frank C. Merriell
R. E. Kennedy

Do.
Do

Black Hills..
Eastern Slope (Colo. ) ... A . N Thompson

E.O.Larson.
J. A Keimig.
C. C. Fisher-

Salt Lake Basin .. Do.

Grande Ronde. . La Grande, Oreg __ ._ . Engineer.

Issued monthly by the Bureau of Reclamation, Department of the Interior, as approved by the Director of the Budget. Sallie A. B. Coe, Editor.
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The Program and Objectives of the Reclamation Bureau

By B. E. Stoutemyer, District Counsel, Portland, Oregon 1

IRRIGATION by English speaking

people on this continent began with

the Mormons shortly after their arrival in

Utah. The first irrigation project con-

sisted of a plow furrow to divert water

from City Creek near the site of the pres-

ent city of Salt Lake to produce food to

save the followers of Brigham Young
from threatened starvation.

The easiest, simplest, and cheapest

projects were built first and as these oppor-

tunities were exhausted, irrigation struc-

tures progressed from the first plow furrow

ditch to the greatest engineering struc-

tures ever conceived by man—such as

Boulder Dam. This 726-foot structure

now controls the entire run-off of the Colo-

rado River. Flood waters that once

threatened the Imperial Valley with

destruction, are now a highly useful and
urgently needed source of water supply

for the entire Southwest. Boulder Dam
not only gives relief from flood damage
but provides a supplemental municipal

water supply for Los Angeles, as well as a

dozen smaller communities in southern

California, which have been combined in

the Metropolitan Water District. This

area, incidentally, contains about 45 per-

cent of the entire assessed valuation of the

State of California. Boulder Dam also

affords a reliable water supply for irriga-

tion and cheap electrical power for indus-

trial development.

Four times in the brief history of its de-

velopment, the Reclamation Bureau has

constructed the highest dam in the world,

first in 1910, the Shoshone Dam in Wy-
oming, 328 feet in height; second in 1915,

the Arrowrock Dam in Idaho, 353 feet

high; again in 1933, with the Owyhee Dam
in Oregon, 417 feet high; and finally,

1 Address given at the Fisheries Meeting, Portland,

May 7, 1937.

Boulder Dam, which, rising to a maximum
height of 726 feet above foundation, is not
likely to be exceeded in our generation.

While Boulder Dam will probably not be
exceeded in height, the total amount of

concrete in the 550-foot Grand Coulee
Dam, now under construction in the

State of Washington, is more than two
and one-half times that involved in con-

struction of the Boulder Dam.

POWER DEVELOPMENT

The production of electrical power is

mentioned last in the acts of Congress

authorizing such structures as Boulder
Dam, Grand Coulee Dam, and the Ken-
nett Dam in California, with their mul-
tiple and varied benefits. However, it is

interesting to note that revenues from the

sale of power on the Boulder Canyon
project will pay the entire cost of the

project with 4 percent interest, amor-
tize the principal in 50 years, and leave a

substantial surplus after providing heavy
contributions to both Arizona and Nevada
in lieu of the taxes which might have been

collected had the project been constructed

by private enterprise.

ELECTRIC POWER, INCIDENTAL FEATURE
OF PROJECTS

In the acts of Congress authorizing

these major water conservation projects,

production of electrical power is referred

to as incidental to other purposes of the

project and for the purpose of helping to

pay the cost of the project. Compared
with the necessity of preventing the de-

struction of such communities as the

Imperial Valley by floods, the require-

ment for adequate municipal water sup-

ply for more than 2,000,000 persons in

Los Angeles County, and the need for

irrigation water in the arid sections where

irrigation is the very lifeblood of the

entire community, electric power is cor-

rectly rated as of minor importance.

This is true because electric power could

be produced by steam or obtained from
other surces, while in most instances the

reclamation project is the only means of

providing the indispensable water supply

necessary to the very existence of the

community. It is well to keep in mind
that on the major projects to which 1

have referred, electric power is the pack-

horse that carries the load and pays all

or a large part of the cost of the project.

Without power development none of these

projects would be feasible.

CONSTRUCTION OF PROJECTS IMPROVES
NAVIGATION

One of the benefits derived from con-

struction of the Boulder Canyon and
Columbia Basin projects is the improve-

ment of navigation, usually mentioned

first in the acts of Congress authorizing

such projects. This is of minor value in

the case of Boulder Dam but of impor-

tance in the case of Grand Coulee Dam,
which will provide a navigable lake 150

miles long extending to the Canadian

border. Its major function in aid of nav-

igation is accomplished by the storage of

flood waters, 5,000,000 acre-feet of usable

storage capacity being provided. Such

storage will take the peaks off of many
floods, and by releasing the stored water

during low water stages, it is estimated

that the low water elevation of the Colum-
bia River will be increased about 4 feet

in the stretch section between Grand
Coulee Dam and the mouth of the Snake

River, and about 2 feet below the

mouth of Snake River.

In this connection, we must keep in

mind that the complete development of

(Cut along this line)

Commissioner, (Date)

Bureau of Reclamation,

Washington, D. C.

Sir: I am enclosing my check ' (or money order) for 75 cents to pay for a year's subscription to The
Reclamation Era.

Very truly yours,

(Name)

(Address)

1 Do not send stamps.

Note.—30 cents postal charges should be added for

foreign subscriptions.
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the Columbia River for the many pur-

poses for which it is adapted, including

navigation, will require the construction

of some 8 or 10 large dams, of which Bon-

neville Dam is located farthest down-
stream and Grand Coulee Dam is farthest

upstream. The Grand Coulee Dam has

been referred to in opinions recently

written by the Circuit Court of Appeals

of the Ninth Circuit, as the key structure

in the development of this second largest

stream in the United States. One reason

why Grand Coulee Dam is so considered

is that by river regulation, storing floods,

and releasing stored water during low

water stage, this reservoir will double the

firm power which can be produced at

each of the proposed dams between the

mouth of the Snake and the Grand Coulee.

It will also add 50 percent to the firm

power which can be produced at each of

the dams below the mouth of the Snake,

thus adding greatly to the feasibility of

all the other dams as self-liquidating

projects.

WATER, MOST VALUABLE RESOURCE IN

WEST

Water is by far the most valuable re-

source in that third of the United States

which lies west of the one-hundredth

meridian. Its conservation and wise use,

therefore, creates the greatest benefit and
imposes the gravest responsibility in this

arid region. Even in the Willamette

Valley, which is not considered a part of

the arid region but which has almost no

rainfall in July and August, it is estimated

that crop production could be increased

more than 100 percent by storage and
use of the available water supply for

irrigation.

Those who are not familiar with the

water supply problems of the western

third of the United States have assumed

there will be no end to irrigation. They
do not realize that all available water is

insufficient to provide adequate supplies

for more than about 3 out of each 100

acres. When the national Reclamation

Act was passed in 1902 upon the recom-

mendation of that very constructive and
far-seeing former President, Theodore
Roosevelt, the progress of irrigation had

reached a point where practically all of

the simple and cheap projects had been

built, either by individual efforts of early

settlers or by private enterprise under

private corporations and irrigation dis-

tricts. It was then generally recognized

that if the development of the arid West
was to continue, the Federal Government
must lend a helping hand in coordinating

and helping to finance the necessary works

for the conservation of the scanty and
highly precious water supply of the arid

regions.

In his message to Congress recommend-
ing the Reclamation Act, Theodore Roose-

velt stated:

"It is as right for the national Govern-

ment to make the streams and rivers of

the arid region useful by engineering

works for water storage as to make useful

the rivers and harbors of the humid re-

gion by engineering works of another kind.

The storing of the floods in reservoirs at

the headwaters of our rivers is but an en-

largement of our present policy of river

control, under which levees are built on

the lower reaches of the same streams.

"The reclamation and settlement of the

arid lands will enrich every portion of our

country, just as the settlement of the

Ohio and Mississippi Valleys brought

prosperity to the Atlantic States. The
increased demand for manufactured ar-

ticles will stimulate industrial production,

while wider home markets and the trade

of Asia will consume the larger food sup-

OWYHEE DAM SPILLWAY. OWYHEE PROJECT. OREC
SPRAY RISING WITH UPDRAFT OF AIR.

plies and effectually prevent western com-
petition with eastern agriculture. Indeed,

the products of our irrigation will be con-

sumed chiefly in upbuilding the local

centers of mining and other industries,

which would not otherwise come into

existence at all. Our people as a whole
will profit, for successful homemaking is

but another name for the upbuilding of

the Nation."

CAREY ACT PROJECTS

A few years prior to the passage of the

national Reclamation Act, the Carey Act

was passed which provided for irrigation

construction with private capital under

state control. About 98 percent of the

Carey Act projects constructed during the

Carey Act era of irrigation development

proved disastrous to the investors who
purchased the securities of these com-
panies and furnished the money for the

construction of the works. Of all the

Carey Act projects with which I am
familiar, only one, the original Twin Falls

Company, proved profitable to the invest-

ors who furnished the money for con-

struction purposes, or even avoided a

serious loss. Although these enterprises

in most cases proved disastrous to the

investors, and in many instances also to

the settlers on the land, they did result in

the construction of extensive canal sys-

tems and the settlement of many thou-

sands of families on the lands.

During the 10 or 15 years preceding the

beginning of construction of Boulder

Dam, the major activity of the Reclama-
tion Bureau consisted in salvaging proj-

ects begun and originally constructed

under private enterprise and in saving the

homes of many thousands of settlers

under the Carey Act projects and other

private enterprises who would otherwise

have been obliged to move out for lack of

adequate water supply for irrigation pur-

poses. This was particularly true in

southern Idaho, where the Carey Act

companies had their greatest boom, al-

though the same thing has occurred to

some extent throughout most of the

Western States. Fortunately, many of

these enterprises were located on sizable

streams, where by the construction of

more reservoirs and the storage of flood

waters and winter flow, the water supply

could be made adequate. Even on the

most successful of the Carey Act projects,

the original Twin Falls Company found

it advisable to contract for a supplemental

water supply from the American Falls

Reservoir, which was constructed by the

Reclamation Bureau.

The lack of adequate water supply on

many of these projects was due in part

to the fact that the promoters were in

many cases over-optimistic and failed to
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consider the water measurement records

which were then available and which if

consulted would have furnished ample

warning that there would be no adequate

water supply for the proposed project.

But in many cases there was also another

factor involved for which the promoters

could not be very much blamed—on many
of the streams in the arid region the

available runoff during the past 10 years

has been only about one-half as much as

the available run-off of preceding decades

on which the water measurement records

were based at the time the projects were

started. Whether the past 10 years is

the normal condition as to water supply

and the preceding decades an abnormally

wet period, or whether the past 10-year

period is merely a low-water cycle which

again will be followed by comparatively

high-water conditions is an interesting

problem on which there is some difference

of opinion.

During the past 15 years the work of

the Reclamation Bureau in rescuing

projects initiated under private enter-

prise and in saving the homes of settlers

already on the lands on such projects

has increased to such an extent that the

total acreage of land on projects started

under private enterprise, which is now
receiving a highly essential part of its

water supply from Government con-

structed reservoirs, is larger than the

entire acreage for which Government

projects were originally constructed.

CONSERVING FISH IN RECLAMATION
STREAMS

As this is a fishery meeting you will no

doubt be interested in knowing something

of the plans of the Reclamation Bureau to

conserve the fish resources of our western

streams or at least to avoid doing any

serious damage to such resources.

Most of the streams on which reclama-

tion projects have been built, like the

muddy Colorado, are streams in which

the fish are of little value. It has been

said that the Colorado River water is

"too thick to drink and too thin to plow."

Under natural conditions there are no

game fish or commercial fish in such

waters, but by providing a clear-water

lake, the largest artificial lake in the

world, an opportunity is given for the

development of useful game fish such as

bass and trout. This opportunity is

being utilized by the planting of valuable

fish in Lake Mead above Boulder Dam.
In the Columbia River commercial

fishing has always been an important

industry, although not so important in

the Grand Coulee section. It is esti-

mated that only about 10 percent of the

salmon which enter the mouth of the

Columbia ever go up as far as the Grand

Coulee Dam. Most of them spawn in

the tributary streams which come into

the river below Grand Coulee.

Since no feasible plan has ever been

developed for a fish ladder which will

permit fish to go over a dam as high as

Grand Coulee, it is proposed to trap

salmon going upstream at some conven-

ient location below Grand Coulee, prob-

ably at the Rock Island Dam. The
spawn from these captured fish will be

hatched in extensive hatcheries to be

provided for this purpose and raised in

bearing ponds until they reach such size

as may be considered most suitable to be

returned to the river. Where salmon

spawn under natural conditions certainly

as many as 95 percent and probably 99

percent of the salmon eggs and young
salmon are destroyed by natural enemies

or adverse natural conditions before the

fish reach the fingerling size available

from artificial hatcheries and rearing

pools. But if the eggs and young fish are

handled in modern hatcheries and rearing

ponds, almost 100 percent of them are

saved and reach a suitable size for release

into the river. Therefore, if all of the

salmon that ascend the Columbia River

past Rock Island Dam are trapped, and

all of the spawn hatched and held in the

rearing ponds, it may be assumed that the

substitution of artifically hatched fish will

not only preserve that part of the salmon

run which would naturally reach Grand

Coulee, but may result in doubling or

trebling the number of young salmon avail-

able for the downstream migration from

that part of the river above Rock Island.

In this connection, I have been interested

in the difference of opinion which seems to

exist between wildlife enthusiasts who tell

us that the canalization of the Columbia

River by the Bonneville Dam and other

dams to be constructed upstream will de-

stroy the salmon run in spite of fish ladders

at Bonneville and other similar structures.

Those who have had long professional

experience in fishery matters, particularly

relating to the salmon industry, such as

Mr. Brennan of the fishery department

of the State of Washington, assure us

that the lugubrious predictions of de-

struction of the fish industry by Bonne-
ville and other dams on the Columbia
have no merit. They believe, as we do, that

our proposed expenditure for fish propaga-

tion in connection with the Grand Coulee

Dam will be very useful and effective in

preserving and perhaps in increasing the

annual salmon run in the Columbia River.

Charles A. Peavey Dies

Charles A. Peavey, a former employee

of the Bureau of Reclamation, died on

June 4, 1937, at Franklinville, N. Y., of

pneumonia. He had been ill only about

1 week. Mr. Peavey was born in

Richburg, N. Y., August 13, 1875. He
was first employed by the Bureau on

October G, 1906, as a bookkeeper on the

Shoshone project and was transferred to

the Huntley project the following year.

He later served as Chief Clerk on the

Shoshone and Sun River projects and was

transferred to the Rio Grande project at

El Paso, Tex., as Chief Clerk effective

March 1, 1918. He continued in this

assignment until December 31, 1924,

when he resigned to engage in private

business. Mr. Peavey is survived by his

widow, Mrs. Mabel F. Peavey, whose

address is Franklinville, N. Y.

THE farm morale on the Belle Fourche

project has improved materially with

the change in weather conditions, and a

more hopeful attitude is apparent in con-

nection with production since much of the

grain will need no irrigation and the water

supply will be better for the late crops.

Imperial Valley Produces

Mildew Resistant Cantaloupe

A new cantaloupe—Mildew Resistant

Cantaloupe No. 45— is again putting

the Imperial Valley in first place in the

production of cantaloupes. This new

variety, resistant to powdery mildew, has

been developed by the United States

Department of Agriculture and the Cali-

fornia Agricultural Experiment Station.

In producing this resistant variety,

cantaloupes from India, resistant to

mildew but of no commercial value, were

crossed with Hale Best, a desirable

California variety. Many generations

of selective breeding resulted in the

production of no. 45. The new canta-

loupe is similar to Hale Best in superior

taste and shipping qualities, but matures

a little later. It is slightly oblong and

Second Drowning in

Elephant Butte Reservoir

The second drowning occurred in Ele-

phant Butte Reservoir on the night of

July 18, when Mrs. F. W. Warren, wife of

an El Paso (Tex.) dentist, dived into the

lake from a motorboat in the deepest part

of the lake where there is about 150 feet

of water. Mrs. Warren, who was 28 years

of age, is survived by her husband, Dr.

F. Wardell Warren, and two children,

Nancy Marie, 8, and F. Wardwell III, 5

uniform in shape ami size. The seed

cavity is small and the fruit holds firm

even when shipped long distances. The

flesh is firm and sweet. Its color is

"salmon" although a little lighter than

other commercial varieties.— Utah Farmer.
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Alamogordo Dam Stems Record Pecos Flood

Alamogordo Dam, being constructed

by the Bureau of Reclamation to provide

supplemental water storage for the

Carlsbad reclamation project, New Mex-
ico, performed an unexpected and valu-

able service to the Pecos Valley during

the recent flood, although at the time it

was but 83 percent complete.

This dam, estimated to cost on com-
pletion $1,833,500 cut the peak of the

flood and saved perhaps $1,000,000 in

damages to the area below Fort Sumner.
It did this by storing 100,000 acre-feet of

water, sufficient to cover 100,000 acres

a foot deep, and discharging through its

almost completed spillway and outlet

works only 14,400 cubic feet of water per

second into the channel downstream at

the peak of the flood. This was sufficient

to swell the lethargic Pecos, but not
enough to cause major damage. At the

peak, however, 75,000 cubic feet of water

per second were being poured into the

Alamogordo Reservoir, with the Pecos at

flood stage and the Pintado, Alamogordo,

and Juan de Dios arroyas contributing

major flows.

Despite the severe test, although the

dam was incomplete, no major damage
was done to the structure. The spillway

suffered virtually no damage. The dam-
age at the dam, estimated at $10,000, was
confined almost entirely to destruction of

construction roads and bridges and
similar work not a part of the dam
itself.

The flood began rising at 6 a. m.,

May 28. The flow varied with no major

flood arriving at the reservoir until about

7 o'clock in the morning of June 2, when
it reached 35,500 second-feet. An hour

later the flow was 56,000 second-feet and
by noon the peak had arrived with 75,000

cubic feet per second being poured into

the reservoir. The reservoir, which was
nearly empty at the start of the flood and
had not been used, rose about 20 feet

in 24 hours, ana began spilling at 3 p. m.,

June 3.

The flood resulted from a heavy rain

which was measured at 7.16 inches at

Alamogordo Dam and must have ap-

proached this figure all over the water-

shed.

UPPER: SPILLWAY AND TAILRACE LOOKING
NORTHWEST. RESERVOl R 4.258 FEET.

LOWER: LOOKING UP SPILLWAY FROM
EAST SIDE.

There was a short period the night of

June 3 when Bureau of Reclamation

officials at the dam were fearful that it

would be necessary to let the rising

reservoir spill through the dike section

of the dam. Arrangements were made to

warn residents of De Baca County to

flee their homes and an airplane was sent

by Governor Tingley to assist in evacuat-

ing the people in the Pecos Valley be-

tween Fort Sumner and Carlsbad if that

should become necessary.

The dam withstood the tide, however,

and the emergency was averted.

W. W. Baker, Construction Engineer

for the Bureau of Reclamation, said the

dam undoubtedly saved major damage
at Fort Sumner, Roswell, and Carlsbad.

He said:

"The peak flood would have practi-

cally washed away the entire Fort Sumner
Valley and undoubtedly would have

caused serious damage to Roswell, already

under water from the Hondo and Pecos

Rivers. It was known that McMillan
Dam at Carlsbad was in a weakened

condition from lower floods and the strain

of this peak might have been too great

for it."
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Liability for Damages

Liability of Canal Owners as Insurers Irrespective of Negligence and of Directors

of Irrigation Districts

EXCERPT from a decision rendered

June 8, 1937, by the Supreme Court
of Oregon, in the case of Patterson v.

Horsefly Irrigation District, holding that

directors of an irrigation district are not

personally liable for damages; that canal

owners are not liable as insurers "irre-

spective of negligence"; and that canal

owners and operators are not liable for

damages irrespective of negligence:

"The jury was further instructed as

follows:

"No. V

" 'I instruct you that if you find that

the defendant district improperly con-

structed the ditches mentioned in the

complaint and that during the time which
has elapsed since such construction it has

taken no steps or action properly to recon-

struct or remake or relay said ditches,

in such event the district would be negligent,

and if it continued to neglect said ditches,

if the ditches were originally improperly

constructed and made, if you find from
the evidence that such is the fact, and
you further find that plaintiffs have been

damaged as alleged in their complaint

by the acts of said defendant district, then

you may bring in a verdict against the

defendants for such amount of damages as

the evidence proves has been suffered by
the plaintiffs on their said premises and
crops or either of them.'

"No. VII

" 'I instruct you where a person by
artificial means causes water to percolate

through the soil to the injury of his

neighbor (he) does so at his peril and is

legally responsible therefor irrespective

of negligence. Therefore, if you find

that the plaintiffs' lands or crops were

damaged, injured or destroyed by de-

fendants, or any of them in the respects

mentioned in plaintiffs' complaint, I

instruct you that defendants, and each

of them would be liable even though you
might find that they were not guilty of

conscious negligence.'

"Instruction V, above quoted, makes
the defendant directors personally liable

solely because of the negligence of the

district. Instruction VII eliminates en-

tirely the question of negligence so far as

it concerns all the defendants. It is

difficult to conceive the full import of this

latter instruction. It refers to 'conscious

negligence', yet the jury is left in doubt
as to what that may mean.

"The jury is further instructed that if

the plaintiffs' lands or crops were dam-
aged, injured or destroyed by the defend-

ants, or any of them, without any qualifi-

cation as to how such destruction or

injury may have been brought about,

then all the defendants are liable. The
effect of this entire instruction would

seem to be that it makes the district

and all its directors insurers against

damage of any and every nature resulting

from construction, operation, or main-

tenance of the Horsefly irrigation system.

"In Longmire v. Yelm Irrigation Dis-

trict, 114 Wash. 619 (195 P. 1014), the

court said:

" 'We have already held that one who
impounds water is bound to exercise such

reasonable care and caution in the con-

struction, maintenance, and operation of

his works as a reasonably careful and
prudent person, acquainted with the

conditions, would exercise under like

circumstances, but that he is not an

insurer. Anderson v. Rucker Bros., 107

Wash. 59.r., 183 P. 70, 186 P. 293, 8

A. L. R. 544. The law seems to be well

settler! in this country that ditch owners

are bound to exercise only ordinary care

in the construction and maintenance of

their ditches (15 R. C. L. 488), and that

an owner of land lying below an irrigation

ditch can not recover for damages caused

by seepage without showing that the

ditch was negligently constructed or

operated (North Sterling Irrigation Dis-

trict v. Dickman, 59 Colo. 169, 149 P. 97,

Ann. Cas. 1916 D., 973; Nahl. v. Aha
Irrigation District, 23 Cal. App. 333,

137 P. 1080).
" 'Respondents rely upon the case of

Howell v. Big Horn Basin Colonization

Co., 14 Wyo. 14, 81 P. 785, 1 L. R. A.

(N. S.) 596, but a careful reading of that

case convinces us that it announces no

other or different doctrine.'

"In accord with the decision in the

Washington case last above cited is 3

Kinney on Irrigation and Water Rights

(2d Ed.), 672, which amplifies it as

follows:

" 'But the strict rule of liability, as laid

down in the cases of dams and reservoirs,

and discussed in the previous sections, is

not usually applied to ditches and canals,

where the water is under no, or com-
paratively little, pressure. The carrying

of water through ditches and canals is not

a dangerous or menacing undertaking, and
by the exercise of ordinary or reasonable

care, it can be rendered comparatively

harmless. And, therefore, even the Eng-

lish courts, which hold the owners of

reservoirs to the strict liability for the

damages caused by water escaping from

such reservoirs without proof of negli-

gence, do not hold the same rule of lia-

bility in the cases of water escaping from

ditches and canals, upon the ground that

it is not so liable to escape except in case

of actual negligence, and, if the water does

escape it is liable to do little injury, as

compared with that when the escape is

from a reservoir. Therefore, in applying

the rule of negligence or ordinary care to

ditch and canal cases, the courts hold that

it is the duty of the owners thereof to

exercise in their construction, mainte-

nance, or operation, only such a degree of

care, which ordinarily prudent men would

exercise under like circumstances were the

risk their own. And, that, in order to

recover damages for injuries from the
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escape of the water from such works, the

plaintiff must allege and prove negligence

upon the part of the owners, or at least

the want of ordinary care. In other words

the owners of an irrigation canal or ditch

are not liable as insurer, for injuries sus-

tained to adjoining property by seepage,

leakage, or overflow from the canal or

ditch, but are only liable for such injuries

in case of actual negligence.'

"To the same effect, see Spurrier v.

Mitchell Irrigation District, 119 Neb. 401

(229 N. W. 273, 74 A. L. R. 884); North

Sterling Irrigation District v. Dickman, 59

Colo. 169 (149 P. 997); Salt River Valley

Water Users' Ass'n v. Stewart, 44 Ariz. 119

(34 P. (2d) 400) ; Mackay v. Breeze, 72

Utah 305 (269 P. 1026) ; Howell v. Big Horn

Basin Colonization Co., 14 Wyo. 14 (81 P.

785); Burt v. Farmers' Co-operative Irriga-

tion Co., 30 Idaho 752 (168 P. 1078) ; Flem-

ing v. Lockwood, 36 Mont. 384 (92 P. 962,

14 L. R. A. (N. S.) 628); 1 Wiel on Water
Rights in the Western States, para. 461.

"The instruction last above quoted re-

moved from the consideration of the jury

the question of negligence on the part of

the defendants, and, under the pleadings

and evidence in the case, was erroneous.

We have not overlooked Mallctl v. Taylor,

78 Or. 208 (152 P. 873), relied upon by the

respondents. That was a suit in equity

to restrain the defendant from negligently

permitting water used by him to escape

by overflow and percolation onto plain-

tiff's land, and the court found that the

defendant was guilty of negligence.

Taylor v. Farmers' Irrigation Co., 82 Or.

701 (162 P. 973), recognizes the rule that

negligence is an essential element to be

proved in order to recover damages due to

seepage and leakage.

"The plaintiffs attempt to justify the

giving of instruction VII by their theory

that the damage done to their land

amounted to expropriation thereof by
the defendants, which theory, as we have
already stated, is inapplicable to the

facts in this case. Morrison v. Clackamas

County, 141 Or. 564 (18 P. (2d) 814);

Beck v. Lane County, 141 Or. 580 (18 P-

(2d) 594); and the other Oregon cases

cited and relied upon by the plaintiffs

to the effect that the acts of the defend-

ants amounted to expropriation of the

plaintiffs' land, involve entirely different

sets of facts from that in the case at bar

and are not here controlling.

"The defendants predicate error on the

refusal of the court to give the following

instruction:

"The court instructs you that certain

officers of the defendant Horsefly irriga-

tion district have been joined as parties

defendant in this action. In this con-

nection the court instructs you that the

facts that Schmor and Davis were direc-

tors of the district and that Mrs. Eyers

was secretary of the district, would not

make them personally liable for any dam-
age arising from the operation of the

ditches, even though you find that such

operations were negligently done, unless

you further find that the said defendants

acted wilfully and maliciously, or that

they acted on their own account and not

as officers of the irrigation district.'

"In our opinion, the court should have

instructed the jury as requested by

defendants: Vcrhcycn v. Dewey, 27 Idaho

1 (146 P. 1116); Osborne v. Imperial

Irrigation District, 8 Cal. App. (2d) 622

(47 P. (2d) 798).

"With reference to the legal status of

irrigation districts, we find the following

in Twohy Bros. Co. v. Ochoco Irrigation

District, 106 Or. 1 (210 P. 873, 216 P.

189):
" 'An irrigation district organized under

the Irrigation District Law of this State

is a municipal corporation, its property

public property, and its officers public

officers, elected by the legal voters of the

irrigation district, with duties and powers
fixed and limited by the law of their

creation. Such a district 'is created for

a public purpose and it rests in the discre-

tion of the legislature when to create it

and with what powers to endow it.'
'

"The evidence fails to show that the

damages suffered by the plaintiffs were

due to the misfeasance or negligence of

the defendant directors. They are not

liable for nonfeasance: Corliss v. Van
Duzer, 132 Or. 265 (285 P. 253). Accord-

ing to rule 1 of the district, the canals and

works of that defendant are under the

exclusive control of its manager and his

associates, and their negligence, if any,

cannot be charged to the directors."

Address of J. L. Savage

on Boulder Dam
The Iectu re delivered by J. L. Sav;ige

Chief Designing Engineer of the Bureau
of Reclamation at the meeting of the

Institute of Civil Engineers in London
on April 15, has been published in the

June issue of the journal of the society

(no. 7, pp. 161 180).

The article, which is profusely illus-

trated with engravings, cuts, and large

folded drawings, gives a description of

the project and the various features

including the penstocks and outlet tun-

nels, spillways, dam proper, power plant,

turbines, and electrical equipment.

The construction is described, including

the plant and equipment used, the coffer-

dams built to divert the river, and the

concrete mixing and handling plants.

A description is given of the unusual

problems requiring special investigation

in connection with the design of the im-

mense structure, including the analyses

of stresses and the use of models in

checking the computations.

LAB O R conditions on the Sanpete

j project, Utah, are much improved by

reason of the several small building and

relief projects which absorbed a large

percentage of the unemployed. •

COLUMBIA BASIN PROJECT. WASHINGTON.
GRAND COULEE DAM

WEST END OF DAM LOOKING DOWN-
STREAM. WEST MIX IN LEFT FORE-
GROUND. ENGINEER'S TOWN IN
LEFT BACKGROUND AND PORTION
OF MASON CITY IN RIGHT BACK-
GROUND.



Bills introduced in the first session of the Seventy-fifth Congress of interest to the Bureau of Reclamation

INSTALLMENT NO. 1 i

No.

S. 47 (see also H. R. 2512
H. R. 5g97H. R. 5998).

S. 48 (see also H. R. 2511).

S. 103 (see also S. 106; H. R.8,
H. R. 3590, H. R. 3876, H.
R. 4220, H. R. 5362, H. R.
7562).

S. 106 (see references under
S. 103).

S. 109.

S. 183.

S. 198 (see also H. R. 6091)

8. 203.

S. 206 (see also II. R. 201, H.
R. 1983).

S. 207

S. 250 (see also S. 714; II. R.
1590, H. R. 2700, H. R.
3408, H. R. 4658.

S. 272 (see also H. R. 290; S.
1686).

S. 324 (see also H. R. 3425) . .

.

S. 330..

S. 369.

S. 405 (see also II. R. 3557)
S. 413 (see also S. 1501; II. R.

108, H.R. 1499, II. R.5853).

S. 433 (see also II. R. 111).

S. 445.

S. 457.

S. 462.

S. 531.

S. 534.

S. 539 (see also S. 1337).

S. 607

S. 615 (see also H. R. 295,
H. R. 1624; S. 730, H. R.
4479; S. 1687; H. R. 5533,
H. R. 6103, H. R. 6564,
H. R. 7321).

S. 706
S. 708 (see also H.R. 7610)....

S. 714 (see references under
S. 250).

S. 729.

S. 730 (see references under
S. 615).

Title

To authorize an appropriation for the construction of small
reservoirs under the Federal reclamation laws.

To authorize an appropriation for investigations under the
Federal reclamation laws.

To create the Farm Tenant Home Purchase Corporation, to
promote the purchase of farms and homes by farm tenants,
and for other purposes.

To establish the Farmers' Home Corporation, to encourage
and promote the ownership of farm homes and to make the
possession of such homes more secure, to provide for the gen-
eral welfare of the United States, to provide additional
credit facilities for agricultural development, to create a
fiscal agent for the United States, and for other purposes.

To provide for the designing, making, preparing, construc-
tion, erection, placing, and maintaining of additions to and
upon the Boulder Dam, on the Colorado River, between
the States of Arizona and Nevada, for the architectural
beautification of said dam and for memorial purposes.

Granting the consent of Congress to the States of Montana,
North Dakota, South Dakota, and Wyoming to negotiate
and enter into a compact or agreement for division of the
waters of the Little Missouri River.

To provide for a preliminary examination and survey to de-
termine the feasibility and cost of diverting the surplus
waters of the Green River, Wyo., to the Bear River, for
the purpose of irrigating the lands in the Bear River Basin.

To provide for the protection of watersheds in and adjacenl
to national forests.

To provide a preliminary examination and survey of Hie
Snake River and tributaries in the States of Idaho, \\ ai h-
ington, and Oregon with a view to control of flood waters.

Relative to Members of Congress acting as attorney's in mat-
ters where the United States has an interest.

Extending the classified executive civil service of the United
States.

To establish uniform requirements affecting Government
contracts, and [or other purposes.

Providing payment to employees, Bureau of Reclamation,
for mileage traveled in privately owned automobiles,

To provide for the conveyance to entrymen under the land
laws of the United States of the rights to the gas, oil, and
oil shale in the lands patented to them.

l<> allow credit to homestead settlers and entry men for
certain military scr\ ice.

For the relief of the Coast Fir A' Cedar Products Co., tnc
To extend the time for the completion of I he investigation of
reclamation projects authorized by the act of Apr. 14, 1930.

To provide for a survey of the Cabinet Gorge on the Clark
Fork of the Columbia River.

For the relief of owners of lots in the nnfloodcd portion of the
old townsite at American Falls, Idaho.

To amend sections 1 and 6 of the Civil Service Retirement
Act, approved May 29, 1930, as amended.

To authorize any Government department to exchange used
parts of certain types of equipment for new or recondi-
tioned parts of the same equipment.

To provide compensation for disability or death resulting
from injury to employees of contractors on public build-
ings and public works.

Granting the consent of Congress to the States of Montana
and Wyoming to negotiate and enter into a compact or
agreement for division of the waters of the Yellowstone
River.

To amend section 15 of the act entitled "An act to stop injury
to the public grazing lands by preventing overgrazing and
soil deterioration; to stabilize the livestock industry de-
pendent upon the public range; and for other purposes",
approved June 28, 1934 (48 Stat. 1269).

To authorize improvement of navigation facilities on the
Columbia River, and for other purposes.

To amend an act entitled "An act for the retirement of em-
ployees in the classified civil service, and for other pur-
poses", approved May 22, 1920.

For the relief of the Lake Chelan reclamation district. _

Granting an increase of compensation to William B. Lan-
caster.

Relating to the eligibility of certain persons for admission to

the civil service.

To establish a branch of the Department of the Interior in

one of the public-land States, to transfer to such branch
certain bureaus and offices of the Department of the Inte-
rior, and for other purposes.

Amending the Civil Service Retirement Act Mr. Copeland.

'This is the first of a series of listings which will be carried in future issues of the Reclamation Era.

Author

Mr. O'Mahoney.

....do

Mr. Connally

Mr. Bankhead...

Dote intro-

duced

Jan 6, 1937

..do.

Mr. Pittman.

Mr Murray.

Mr. King

.-.do

Mr. Borah

,

... do

Mr. Logan

. . do

Mr. Hatch

- do

Mr. Nye.

Mr. Steiwer
Messrs. Borah and
Hatch.

Mr. Pope.

.do

Mr. Neelv.

Mr. Wheeler.

.---do

.do.

Mr. McNary.

.do.

.do.

.do.

-do.

do.

do-

do.

do.

do

do

do

do

do
do

Jan. R.1937

.do.

.do.

do

.do.

do

Mr. Gibson.

Mr. Schwollenbach.
Mr. King

Mr. Moore

Mr. King

Ian. 11, 1937

.do.

Jan. 12, 1937

....do

.do-

Jan. 14, 1937

do.

Action

Reported from Committee on Irri-

gation and Reclamation April 22,
1937. Bill recommitted to same
committee June 14, 1937.

Passed by Senate April 9, 1937.
Reported from House committee
on Irrigation and Reclamation
April 26, 1937.

Referred to Committee on Agricul-
ture and Forestry.

Senate passed H. R. 7562 on July 2,

1937 but substituted text of S.106.

Referred to Committee on Irrigation
and Reclamation.

Do.

Do.

Referred to Committee on Agricul-
ture and Forestry.

Approved by the President, Mar. 5,

1937. Public, No. 14.

Referred to Committee on Judiciary.

Referred to Committee on Civil
Service.

Referred to Committee on Judiciary.

Referred to Committee on Irrigation
and Reclamation.

Referred to Committee on Public
Lands and Surveys.

Passed Senate Juno 7, 1937. Re-
ferred to House Committee on
Public Lands June 15, 1937.

Referred to Committee on Claims.
Passed by Senate Mar. 15, 1937.

Referred to House Committee on
Irrigation and Reclamation Mar.
16, 1937.

Referred to Committee on Com-
merce. Referred to Committee on
Irrigation and Reclamation Mar.
31, 1937.

Referred to Committee on Public
Lands.

Referred to Committee on Civil
Service.

Approved by the President Apr. 15

1937.

Public, No. 32
Referred to Committee on Education
and Labor.

Presented to President for signature
July 27. 1937.

Referred to Committee on Public
Lands and Surveys.

Passed by Senate July 22, 1937.

Reported from Committee on Inter-

state and Foreign Commerce July
28, 1937.

Referred to Committee on Civil

Service.

Referred to Committee on Claims.
Do.

Passed by Senate June 29, 1937. Re-
ferred to House Committee on
Civil Service June 30, 1937.

Referred to Committee on Public
Lands and Surveys.

Referred to Committee on Civil Serv-
ice.
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No.

S. 741 (see also H. R. 273, H.
R. 2903, H. R. 3682, H. R.
6556; S. 2582; H.R.7740).

S. 903.

S. 976 (see also II. R. 5415)..

S. 983 (see also H. R. 258,

H. R. 2727, II. R. 4193,

II. R. 7237).

S. 1076 (see also H. R. 5969).

S. 1195 (see also H. R. 1603,

II. R. 3423).

S. 1275 (see also H. R. 38S9).

S. 1304 (see also II. R. 4410).

S. 1337 (see also S. 539)

S. 1344

S. 1410

S. 1440 (see also H. R. 4603).

S. 1501 (see references under
S. 413).

S. 1561 (see also H. R. 1637,

S. 1623. S. 1624).

S. 1570

S. 1623 (see references under
S. 1561).

S. 1624 (see references under
S. 1561).

S. 1686 (see also II. R. 290, S.

272).

S. 1744 (see also H. R. 2267).

S. 1742

S. 1755 (see also H. R. 5248).

S. 1775.

S. 1785

S. 1792

S. 1800 (see also H. R. 5693)

S. 1815 (see also H. R. 5586)

S. 1S30 (see also H. R. 4269,
H. Res. 161).

S. 1889.

S. 1899.

S. 1935 (see also H. R. 5635).

S. 1945.

Title

To amend the act of Mar. 4, 1923, entitled "An act to provide
for the classification of civilian positions within the District

of Columbia and within tho field services, and amendments
thereto."

To stabilize communities, farm income, forest industries, em-
ployment, taxable forest, wealth, and to assure a continuous
and ample supply of forest products; and to secure the
benefits of forests in regulation of water supply and stream
flow, prevention of soil erosion, and amelioration of climate.

Relating to labor preferences in connection with certain pub-
lic-works projects.

To create a United States Civil Service Board of Appeals.

To provide for the payment of certain indebtedness on lands
acquired by the United States.

To provide for the preferred employment of American citi-

zens by the Government of the United States.
Relating to the authority of the Reconstruction Finance
Corporation to make rehabilitation loans for the repair of

damages caused by floods or other catastrophes, and for

other purposes.
To provide for an adequate survey and classification of the

soil resources of the United States; to provide for a system
of soil conservation; to provide for an ever-normal granary;
to provide for a system of commodity loans; to provide for

disposal of excess production of agricultural products; to

provide for the regulation of imports of farm products, and
for other purposes.

To amend the Taylor Grazing Act..

Providing for relief in cases of desert-land applications or en-
tries of lands within Verde River irrigation and power dis-

trict, Arizona.
To amend the Inland Waterways Corporation Act, appioved
June 3, 1924, as amended, authorizing the Secretary
of War to extend the services and operations of the Inland
Waterways Corporation to the Columbia River.

To provide for the control of the floodwaters of the rivers of

the United States, for the improvement of navigability of

such rivers, for reforestation and conservation of natural
resources, and for other purposes.

Po create a commission and to extend further relief to water
users on United States reclamation projects and on Indian
irrigation projects.

To amend the Emergency Farm Mortgage Act of 1933, as

amended and for other purposes.
( Jranting the consent of Congress to compacts or agreements
between the States of Minnesota, South Dakota, and North
Dakota with respect to the Red River of the North.

To amend section 36 of the Emergency Farm Mortgage Act
of 1933, as amended, to provide an interest rate of 3 percent
per annum on loans to agricultural improvement districts.

To amend section 36 of the Emergency Farm Mortgage Act
of 1933, as amendod.

To establish uniform requirements affecting Government
contracts, and for other purposes.

To provide more adequate protection to workmen and
laborers on projects, buildings, constructions, and improve-
ments, wherever situated, belonging to the United States of

America.
For the conservation of rainfall in the United States

To provide for the further improvement of the Columbia and
Snake Rivers in Oregon and Idaho.

To authorize a survey to determine the feasibility of irriga-

tion projects, flood control, and power plants in the Marias
River watershed in the State of Montana.

To provide for cooperation between agencies of the Govern
ment in the purchase and sale of agricultural lands, and for

other purposes.
To define the exterior boundary of the Uintah and Ouray
Indian Reservation in the State of Utah, and for other
purposes.

Providing for the cancelation of certain charges against the
Klamath Drainage District, of Klamath County, Oregon.
and charging such unpaid balance to the unentered public
lands within the district.

To provide for the construction of four bridges across the
United States Reclamation "A" Canal in Klamath Falls,

Oregon.

To provide for a useful and comprehensive system for the
impounding, storing, conserving, and making use of the
unappropriated waters falling or emanating within (he
United States, and for other purposes.

Authorizing the Secretary of the Interior to convey all right,

title, and interest of the United States in certain lands to
the State of New Mexico, and for other purposes.

To amend an act approved June 16, 1934, entitled "An act to
provide relief to Government contractors whose costs of

performance were increased as a result of compliance with
the act approved June 16, 1933, and for other purposes.

For relief of disbursing oflicers

Author

To authorize the Secretary of the Interior to grant concessions
on reservoir sites and other lands in connection with Feder-
al Indian irrigation projects wholly or partly Indian, and to
lease the lands in such reserves for agricultural, grazing,
and other purposes.

Mr. McCarran.

Mr. McNary.

Mr. Pittman.

Mr. Capper..

Mr. Lundeen

Mr. Reynolds.

Mr. Bulkley..

Mr. Gillette.

Mr. McCarran.

Mr. Ashurst...

Mr. McNary.

Messrs. Barkley and
Bulkley.

Mr. Borah.

Mr. Connally

Mt. Frazier...

Mr. Robinson.

....do

Mr. Logan

Mr. Sheppard .

.do.

Messrs. McNary, Stei
wer and Pope.

Mr. Wheeler

Mr. Ellender.

Mr. King

Mr. McNary

....do

Date intro-

duced

Jan. 14,1937

Jan. 19. 1937

Jan. 22, 1937

....do...

.do

Jan. 29, 1937

Feb. 1, 1937

Feb. 2, 1937

.do.

Feb. 3. 1937

Feb. 8, 1937

Feb. 10,1937

Feb. 15,1937

Feb. 17, 1937

do

Feb. 19, 1937

do

Feb. 24,1937

Mar. 2, 1937

Mr. Thomas.

Messrs. Hatch and
Chavez.

Mr. LaFollette.

Mr. Bailey.

do

do

Mar. 3,1937

Mar. 8,1937

do

Mar. 9,1937

Mar. 11,1937

...do

Action

Mar. 15, 1937

Mar. 17, 1937

Mar. 19,1937

Referred to Committee on Civil Serv-
ice. On Feb. 15, 1937, Senator Mc-
Carran submitted an amendment
in the nature of a substitute which
was referred to Committee on Civil
Service.

Referred to Commit tee on Agriculture
and Forestry.

Passed by Senate Mar. 15, 1937. Re-
ferred to House Committee on
Ways and Means Mar. 16, 1937.

Referred to Committee on Civil
Service.

Referred to Committee on Public
Lands and Surveys.

Referred to Committee on Expendi-
tures in Executive Departments.

Referred to Committeo on Banking
and Currency.

Referred to Committee on Agricul-
ture and Forestry.

Referred to Committee on Public
Lands and Surveys.
Do.

Referred to Committee on Com-
merce.

Do.

Referred to Committee on Irrigation
and Reclamation.

Referred to Committee on Banking
and Currency.

Passed by Senate Mar. 19, 1937.

Referred to House Committee on
Flood Control Mar. 22, 1937.

Referred to Committee on Agricul-
ture and Forestry.

Referred to Committee on Banking
and Currency.

Referred to Committee on Judiciary.

Referred to Committee on Education
and Labor.

Referred to Committee on Agricul-
ture and Forestry.

Referred to Committee on Com-
merce.

Referred to Committee on Irrigation
and Reclamation.

Referred to Committee on Agricul-
ture and Forestry.

Referred to Committee on Indian
Affairs.

Referred to Committee on Irrigation
and Reclamation.

Referred to Committee on Irrigation
and Reclamation. Mr. McNary
submitted an amendment on Mar.
25, 1937.

Referred to Committeeon Commerce.

Referred to Committee on Public
Lands and Surveys.

Referred to Committee on Education
and Labor.

Passed by Senate May 3. 1937.

Referred to House Committe on
Expenditures in the Executive
Departments. May 4, 1937.

Parsed by the Senate Apr. 7, 1937.

Reported from House Committee
on Indian Affairs July 8, 1937.
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No. Title Author Date intro-

duced Action

S. 2086 (see also H. R. 614G,

H. R. 7680.)

S. 2092 (see also H. R. 4948,
H. R. 6151, H. R. 6387,

H. R. 6973, H. R. 7010,

H. R. 7642, 8. Doe. 21).

S. 2102 (see also H. R. 4481,
H. R. 5046, H. R. 6180,

H. R. 6561, H. Doc. 196).

S. 2158

S. 2165..

S. 2172 (see also H. R. 6319).

S. 2187..

S. 2188.

S. 2252.

S. 2309 (see also H. R. 209
H. R. 6771).

S. 2341 (see also H. R. 4791

H. R. 5943, H. R. 7319
H. R. 7363).

S. 2398

S. 2428
S. 2480

S. 2534

S. 2555 (see also H. R. 7365,

H. R. 7392, U. R. 7863, H.
Doc. 261).

S. 2582 (see references under
S. 741).

S. 2583 (see aso H. R. 7513)..

S. 2584 (see also H. R. 6635)

.

S. 2614

S. 2670 (see also H. R. 7681).

S. 2681 (see also S. Doc. 80).

S. 2682 (see also H. R. 7578).

S. 2688.

S. 2700 (see also H. R. 67,

H. J. Res. 81, S. Res. 69,

S. Doc. 8).

S. 2722

S. Res. 65 (see also H. R.
7697).

S. Res. 69 (see references un-
der S. 2700).

S. J. Res. 12 (see also H. J.

Res. 91, H. J. Res. 160).

S. J. Res. 19.

8. J. Res. 46.

S. J. Res. 57 (see also H. J.

Res. 175).

S.J. Res. 71

To authorize appropriations for the construction of the Arch
Hurley Conservancy District in New Mexico.

To authorize the completion, maintenance, and operation
of the Bonneville project for navigation, and for other pur-
poses.

To establish a Civilian Conservation Corps, and for other
purposes.

To authorize a preliminary examination and survey of the
Qila River, in Arizona, lrom Gillespie Dam downstream
to a point near Wellton, with a view to the control of its

floods, and for other purposes.
To amend the act entitled "An act to provide conditions for
the purchase of supplies and the making of contracts by
the United States and for other purposes."

To prevent speculation in lands in the Columbia Basin
prospectively irrigable by reason of the construction of
the Grand Coulee Dam project and to aid actual settlers
in securing such lands at the fair appraised value thereof as
arid land, and for other purposes.

To authorize a preliminary examination and survey of the
Little Colorado River and its tributaries upstream from
the boundary of the Navajo Indian Reservation in Arizona,
with a view to the control of its floods, and for other pur-
poses.

To amend section 3 of the act of June 18, 1934 (48 Stat. 984-
988), relating to Indian lands in Arizona.

To authorize a refund to Louis Nelson and the administratrix
of the estate of W. W. Custer of payments upon a judgment
in favor of the United States for rentals on a lease in the
Minidoka reclamation project.

To amend the Subsistence Expense Act of 1926

To continue the Federal Emergency Administration of Pub-
lic Works for 2 years, and for other purposes.

For the relief of Tim Kelly

Providing for the sale of land in Billings, Mont
To authorize a preliminary examination and survey of the

Platte River in the vicinity of Schuyler, Nebr., with a
view to the control of its floods, and for other purposes.

To authorize the purchase or condemnation of land and the
removal thereto of the town of Marcus, Wash., which will

be flooded by the Grand Coulee Dam project.
To provide for the creation of conservation authorities, and

for other purposes.

To amend the Classification Act of 1923, as amended

To provide for the acquisition of certain lands for and the
addition thereof to the Tahoe National Forest, in the State
of Nevada, and for other purposes.

To dispense with the necessity for insurance by the Govern-
ment against loss or damage to valuables in shipment, and
for other purposes

Authorizing the Secretary of the Interior to patent certain

tracts of land to the State of New Mexico and Cordy
Bramlet.

To provide that the United States shall aid the States in

wildlile restoration projects, and for other purposes.

To authorize the construction of the Grand Lake-Big
Thompson transmountain water diversion project as a
Federal reclamation project.

To authorize the Secretary of the Interior to issue patents to

States under the provisions of sec. 8 of the act of June 28,

1934 (48 Stat. 1269), as amended by the act of June 26. 1936

(49 Stat. 1976), subject to prior leases issued under sec. 15

of the said act. ,
To provide for preliminary examinations and surveys for

run-off and waterflow retardation and soil-erosion preven-
tion on the watersheds of the Rio Grande and Pecos River.

To provide for reorganizing agencies of the Government,
extending the classified civil service, establishing a General
Auditing Office and a Department of Welfare, and for

other purposes.
To authorize the construction of the San Juan-Chama Trans-
mountain Diversion Reclamation project in New Mexico.

Utilization of water resources of the arid and irrigable States.

Resolved, That the Vice President be, and he is hereby,
authorized to appoint a select committee of 9 Members of

the Senate to be known as the Select Committee on
Government Organization, for the purpose of considering
and reporting upon the subject matter contained in the
message of the President of the United States of Jan. 12,

1937.

To permit a compact or agreement between the States of

Idaho and Wyoming respecting the disposition and appor-
tionment of the waters of the Snake River and its tribu-

taries, and for other purposes.
Providing for a study of reclamation projects

Requiring the approval of the Joint Committee on Printing
for the inclusion of illustrations and color printing in Gov-
ernment annual reports.

To authorize the submission to Congress of a comprehensive
national plan for the prevention and control of floods of all

the major rivers of theUnited States, and for other purposes.
Authorizing the printing of. the transactions of the Third'
World Water Power Conference and of the Second Congress
on Large Dams.

Messrs. Hatch and
Chavez.

Messrs. Bone, Mc-
Nary, Schwellen-
bach and Steiwer.

Mr. Black

Mr. Hayden.

Apr. 5, 1937

do

Apr. 7,1937

Apr. 15,193;

Mr. Wa'sb.

Messrs. Bone and
Schwellenbacb.

Mr. Hayden.

do

....do

Apr. 19,1937

....do

Mr. Pope.

Mr. McAdoo.

Mr. Clark

Mr. Wheeler-

Mr. Murray..
Mr. Norris...

Mr. Bone..

Mr. Norris.

Mr McCarran.

do

do

Apr. 27. 1937

Apr. 29,1937

May 3, 1937

May 11,1937

May 13,1937
May 26, 1937

June 1, 1937

June 3, 1937

June 7, 1937

do

Mr. Lewis.

Messrs. Hatch and
Chavez.

Messrs. Pittman,
Bailey, Clark, Mc-
Nary, and White.

Mr. Adams

.do.

.do.

Mr. O'Mahoney.

Mr. Chavez...

Mr. Robinson.

June 17,1937

June 18, 1937

...do

June 21, 1937

June 23, 1937

Messrs. Chavez and June 29, 1937.

Hatch
Jan. 19, 1937.Mr. Bankhead.

Mr. Neely

Mr. Borah.

Mr. King
Mr. Vandenberg.

Mrs. Caraway.

Mr. Norris

Jan. 27, 1937..

Jan.fi, 1937.

do
Jan. 15, 1937.

Jan. 30, 1937.

Feb. 8.1937.

Presented to President for signature
July 23. 1937.

Recommitted to Committee on Com-
merce July 27, 1937.

Reported from Committee on" Edu-
cation and Labor on May 12, 1937.

Referred to Committee on Com-
merce.

Referred to Committee on Education
and Labor.

Approved by the President on May
27, 1937.

Public, No. 117.

Referred to Committee on Com-
merce.

Passed by Senate May 17, 1937.
Passed by House July 19, 1937.
Referred to Committee on Claims.

Referred to Committee on Appropria-
tions.

Do.

Referred to Committee on Public
Lands and Surveys.
Do.

Referred to Committee on Com-
merce.

Do.

Referred to Committee on Agricul-
ture and Forestry.

Referred to Committee on Civil
Service.

Referred to Committee on Public
Lands and Surveys.

Referred to Committee on Finance.
Rereferred to Committee on Post
Offices and Post Roads June 10,

Referred to Committee on Public
Lands and Surveys.

Reported from Special Committee on
Conservation of Wildlife Re-
sources July 6, 1937.

Passed by Senate June 24, 1937.
Reported from House Committee
on Irrigation and Reclamation
July 6, 1937.

Reported from Committee on Public
Lands and Surveys July 23, 1937.

Referred to Committee on Agricul-
ture and Forestry.

Referred to Select Committee on
Government Organization.

Referred to Committee on Irrigation
and Reclamation.

Passed by Senate, Feb. 25, 1937.

Agreed to by Senate, Jan. 29, 1937.

Referred to Committee on Irrigation
and Reclamation.

Do.
Referred to Committee on Printing.

Passed by Senate on June 14, 1937.

Referred to Committee on Printing.
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No.

3. J. Res. £

Res. 314).

(see also H.J.

S. J. Res. 142 (see also H. J.

Res. 338, H.J. Res. 345, H.
Con. Res. 11).

S. Doc. 8 (see references
under S. 2700).

S. Doc. 21 (see references

under S. 2092).

S. Doc. :

11. R. 1.

(see also S. 2081).

H. R. 8 (see also H. R. 3590,

H. R. 3876, H. R. 4220, H.
R. 5362, H. R.7562; S. 103.

S. 106.)

H. R. 18.

H. R. 41.

H. R. 67 (see also H. J. Res.
81, S. 2700, S. J. Res. 69,

S. Doc. 8.)

H. R. 92.

H. R. 108 (see also H. R.
1499, H. R. 5853; S. 413,

S. 1501).

H. R. 114 (see also S. 433)..-

H. R. 117.

H. R. 146.

H. R. 153.

H. R. 154.

H. R. 155 (see also H. R.
242, H. R. 5863, H. J. Res.
361, H. Doc. 234).

H. R. 182

H. R. 201 (see also H. R.
1983, S. 206).

H. R. 209 (see also H. R.
6771, S. 2309).

H. R. 218.

U. R. 242 (see references
under (H. R. 155).

H. R. 258 see also H. R. 2727,

H. R. 4193, H. R. 7237,

S. 983).

U. R. 273 (see also H. R.
2903, H. R. 3682, H. R.
6556, U. R. 7740, S. 741,

S. 2582).

H. R.275

H. R. 282 (see also H. R.
5721).

H. R. 290 (see also S. 272,

S. 1686).

H. R. 295 (see also H. R. 1624
H. It 4479, H.R.5533, H.
R. 6103. H. R. 6564, H. R.
7321, S.615; S.730; S. 1687.

H. R. 1252

Title

Fioviding for the participation of the United States in the

world's fair to be held by the San Francisco Bay Exposi-
tion, Incorporated, in the city of San Francisco during the

year 1939, and for other purposes.
Relative to the reduction or elimination of certain appropri-

ations for the fiscal year 1938.

President's reorganization program.- -.

Progress report of the committee on national power policy on
the Bonneville project, situated on the Columbia River,

Oreg.
Synopsis of report on the Colorado Big Thompson project

To create a Federal Industrial Commission to aid in the

stabilization of employment in industry, agriculture, and
commerce, and for other purposes.

To establish the Farmers' Home Corporation, to encourage
and promote the ownership of farm homes and to make the

possession of such homes more secure, to provide for the

general welfare of the United States, to provide additional

credit facilities for agricultural development, to create a

fiscal agent for the United States, and for other purposes.

Declaring the policy of the United States with respect to

irrigation and reclamation.
Regulating the procedure for the award of Government
contracts.

To correlate certain governmental functions, and for other

purposes.

To authorize completion, maintenance, and operation of

certain facilities for navigation on the Columbia River, and
for other purposes.

To extend further in certain cases the provisions of the act

entitled "An act for the temporary relief of water users on
irrigation projects constructed and operated under the
reclamation law", approved Apr. 1, 1932, as extended.

To provide for studies and plans for the development of a

hydroelectric power project at Cabinet Gorge, on the

Clark Fork of the Columbia River, and a reclamation
project for the Rathdrum Prairie area, and for other
purposes.

To improve the navigability of the Columbia River and its

tributaries; to provide for the flood control of the Columbia
River and its tributaries; to provide for reforestation and
the use of marginal lands in the Columbia River Basin; to

provide for the agricultural and industrial development of

the Columbia River Basin; to provide for the irrigation of

lands in the Columbia River Basin; to provide for the
development of electrical power in the Columbia River
Basin; and for other purposes.

To require contractors on public-building projects to name
their subcontractors, materialmen, and supply men, and
for other purposes.

To appropriate the sum of $9,700,000 for the construction of

Caddoa Reservoir, near Lamar, in the State of Colorado.
To cancel a specific class of rehabilitation loans against farm-

ers and farm labor in the drought area as an obligation
against the recipients and their property.

To provide relief and work relief until Jan. 1, 1938, on useful

projects.

To provide for the control of flood waters of the Missouri
Valley; to improve navigation of the Missouri River; to

provide for irrigation of arid and semiarid lands, divert the
flood waters of the Missouri River to receding or receded
natural lake beds; to provide for the restoration and preser-

vation of the water level of the Missouri Valley; to protect
the fertility of the soil of the Missouri Valley; to provide
for the generation, distribution, and sale of electricity; and
for other purposes.

To provide a preliminary examination and survey of the
Snake River and tributaries in the States of Idaho, Wash-
ington, and Oregon, with a view to control of flood waters.

To restore in their original form sections 3 to 7, inclusive, of

the Subsistence Expense Act of 1926, amended by Sections
207 and 208 of the Legislative Appropriation Act approved
June 30, 1932.

For the cancelation of construction and water charges out-
standing against the landowners in the Yellowstone irriga-

tion project.
Making an appropriation to provide work relief

To create United States Civil Service Board of Appeals.

To establish a minimum pay for Government employees,.

To provide for the control of flood waters in the Wisconsin
Valley, to improve navigation on the Wisconsin River and
its tributaries, to provide for the irrigation of arid and semi-
arid lands, and for other purposes.

To amend the Federal Register Act

To establish uniform requirements affecting Government
contracts, and for other purposes.

Amending the Civil Service Retirement Act. ..

For the relief of Ellen Kline-

Author

Mr. MeKellar.

Mr. Ludlow.

Mr. Jones

Mr. Culkin..

Mr. Mead

Mr. Kleberg.

Mr. Smith...

Mr. White..

.do.

.do.

Mr. Griswold do

Mr. Martin.. do

do.... do

do do .

Mr. Burdick do.

Mr. While

Mr. Lamneck.

Mr. Lemke. .

.

Mr. Martin. .

Mrs. Jenckes.

Mr. Dunn...

Mr. O'Malley.

Mr. Celler.

....do

....do

Mr. Thomason.

Date intro-

duced

May 6. 1937

Feb. 24, 1937

June 15,1937
Jan. 5, 1937

-do.

.do-

.do.

.do.

.do.

.do.

do.

.do.

.do.

.do.

-do.

-do.

-do.

.do.

.do.

.do.

.do,,

.do.

.do.

Action

Approved by the President July 9,
1937. Pub. Res. No. 52.

Referred to Committee on Appro-
priations.

Referred to Committee on Commtrce.

Printed copies now available.
Referred to Committee on Labor.

Referred to Committee on Agricul-
ture.

Referred to Committee on Irrigation

and Reclamation.
Referred to Committee on the Judi-

ciary.

Referred to Committee on Agricul-

ture.

Referred to Committee on Rivers
and Harbors.

Referred to Committee on Irrigation

and Reclamation.

Passed by House and Senate. In
conference.

Referred to Committee on Irrigation

and Reclamation.

Passed by House Mar. 24, 1937.

Referred to Senate Committee on
Public Buildings and Grounds
Mar. 25, 1937.

Referred to Committee on Appro-
priations.

Referred to Committee on Agricul-

ture.

Referred to Committee on Appro-
priations.

Referred to Committee on Flood
Control.

Laid on the table as a similar Senate
bill S. 206 was passed by the House
Mar. 1, 1937.

Referred to Committee on Civil

Service.

Referred to Committee on Irrigation

and Reclamation.

Referred to Committee on Appro-
priations.

Referred to Committee on Civil

Service.

Do.

Referred to Committee on Flood
Control.

Referred to Committee on Judiciary.

Do.

Referred to Committee on Civil

Service.

Passed by House July 21, 1937

Referred to Senate Committee on
Claims July 22, 1937.
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Bills introduced in the first session of the Seventy-fifth Congress of interest to the Bureau of Reclamation—Continued

No. Title

H. R. 1420 For the relief of Dewey Jack Krauss, a minor.

H. R. 1499 (see references
under H. R. 108).

H. R. 1584

H. R. 1590 (see also H. R.
2700, H. R. 3408, H. R.
4658, S. 250, S. 714).

H. R. 1595....

H. R. 1602 (see also H. R.
2712, H. R. 6363).

H. R. 1603 (see also H. R.
3423, S. 1195).

H. R. 1624 (see references un-
der H. R. 295).

H. R. 1637 (see also S. 1561,

S. 1623, S. 1624).

H. R. 1071.

H. R. 1968.

H. R. 1983 (see also H. R.
201, S. 206).

H. R. 2242 (see references

under H. R. 295).

H. R.2249

H. R. 2267 (see also S. 1744)..

H. R.2286

H. R. 2511 (see also S. 48)..

H. R. 2512 (see also H. R.
5997, H. R. 5998; S. 47).

H. R.2537

II. R. 2545

H. R. 2562....
H. R. 2700 (see references
under H. R. 1590).

H. R. 2712 (see also H. R.
1602, H. R. 5363).

H. R. 2727 (see references
under H. R. 258).

H. R. :

H. R. 2902.

H. R. 2903 (see references
under H. R. 273).

To create a commission and to extend further relief to water
users on United States reclamation projects and on Indian
irrigation projects.

To regulate the level of water in certain reservoirs at the
headwaters of the Mississippi River.

To permit classification of certain unclassified employees of
the United States by noncompetitive examinations.

To provide for a 5-day week for Federal employees
To amend the act entitled "An act to amend an act entitled
'An act to provide compensation for employees of the
United States suffering injuries while in the performance
of their duties, and for other purposes', approved Sept
7, 1916".

To amend the Emergency Relief Appropriation Act of 1935,
limiting employment of labor and loans of Federal funds
to citizens of the United States.

Amending the Civil Service Retirement Act

To amend section 36 of the Emergency Farm Mortgage Act
of 1933, as amended, to provide an interest rate of 3 percent
per annum on loans to agriculture improvement districts.

To provide for the construction of works for flood control
and improvement of navigation in the Congaree, Santee,
and Cooper River Basins.

For the protection of subcontractors, labor and material
employed in public works.

To provide a preliminary examination and survey of the
Snake River and tributaries in the States of Idaho, Wash-
ington, and Oregon, with a view to control of flood waters.

To provide retirement annuity to civil-service employees
with 20 years' service involuntarily separated from the
service.

To prohibit the President of the United States, Civil Service
Commission, or any branch thereof, from requiring as a
condition precedent to the taking of an examination for a
position in the classified civil service or as a condition
precedent to an appointment in such service a photograph
of applicants for such examinations.

For the protection of laborers and mechanics on public
buildings or public works of the United States.

Making appropriations for emergency relief in stricken
agricultural areas.

To authorize an appropriation for investigations under the
Federal reclamation laws.

To authorize the appropriation for the construction of small
reservoirs under the Federal reclamation laws.

To appropriate funds to the Resettlement Administration
for the purpose of assisting farmers in the drought area to
purchase feed for the livestock and seed for the planting of

crops.
Providing for equalization of taxes in counties where there
are Government-owned lands.

For the relief of Mr. and Mrs. David Stoppel
Extending the classified civil service of the United States

To amend an act entitled 'An act to provide compensation
for employees of the United States suffering injuries while
in the performance of their duties, and for other purposes",
approved Sept. 7, 1916, and acts in amendment
thereof.

To establish a Board of Civil Service Appeals and to amend
an act entitled "An act to provide for the classification of

civilian positions within the District of Columbia and in

the field service", approved Mar. 4, 1923, and for other
purposes.

Granting a leave of absence to settlers of homestead lands
during the year 1937.

To amend section 11 of the act of Mar. 1, 1919 (40 Stat.
1270).

To provide for the extension of the Classification Act of 1923,

as amended, to the field services and other establishments
of the Government, to amend the Classification Act of

1923, as amended, and for other purposes.

Author

Mr Thomason...

Mr. Dempsey

Mr. Knutson

Mr. McCormack.

....do
Mi. Cannon

Mr. Curley

Mr. Celler..

Mr. Fulmer.

. ..do

Mr. Taylor.

Mr. Clark..

Mr. Eaton..

.

Mr. Mitchell

Mr. Wigglesworth.

Mr. Ferguson

Mr. Greever

do...

Mr. Gehrmann . - .

Mr. Whelchel

Mr. Case
Mr. Ramspeck

Mr. Kennedy.

Mr. Randolph.

Mr. Mott.

Mr. Ramspeck.

....do

Date intro-

duced

Jan. 5,1937

....do .. ...

.do.

....do..

.do.

.do.

do.

.do.

.do.

.do.

Jan. 6, 1937

....do

Jan. 8, 1937

....do

....do

-...do.

Ian. 11,1937

..do

1m

_do-

-do.
Jan. 12, 1937

....do

.do.

Jan. 13. 1937

....do

..._do

Action

Presented to President for signature
July 26, 1937.

Referred to Committee on Irriga-
tion and Reclamation.

Referred to Committee on Rivers
and Harbors.

Referred to Committee on Civil
Service.

Do.
Referred to Committee on Judiciary.

Referred to Committee on Appro-
priations.

Referred to Committee on Civil
Service.

Referred to Committee on Agricul-
ture.

Referred to Committee on Flood
Control.

Referred to Committee on Judiciary.

Referred to Committee on Flood
Control.

Referred to Committee on Civil
Service.

Do.

Referred to Committee on Labor.

Referred to Committee on Appro-
priations.

Referred to Committee on Irrigation

and Reclamation.
Passed by House June 7, 1937. Re-
ported from Senate Committee on
Irrigation and Reclamation on
June 22, 1937.

Referred to Committee on Agricul-
ture.

Referred to Committee on Public
Lands.

Approved by President. Private.
Referred to Committee on Civil
Service.

Referred to Committee on Judiciary.

Referred to Committee on Civil
Service.

Passed by House July 19, 1937. Re-
ferred to Senate Committee on
Public Lands July 20, 1937.

Referred to Committee on Printing.

Referred to Committee on
Service.

Civil

ARECENT press report states that

large quantities of driftwood in

Lake Mead have been practically elimi-

nated following a month's work on the

part of C. C. C. enrollees under the direc-

tion of the National Park Service and

the workmen of the Grand Canyon-
Boulder Dam Tours, Inc. These crews

have confined, by the use of booms,

practically all of the driftwood in unused

side canyons.

ON JUNE 18 a 27,000-pound flying

boat, similar to the ones used by

the Navy for bombers, landed on Lake
Mead. The plane was purchased by

Richard Archibald, noted explorer, from

the Consolidated Aircraft, San Diego,

Calif., and Lake Mead was the delivery

point for the sale. This same plane, on

June 24 and 25, made the first nonstop

flight for a seaplane across the United

States.

TWO acres of water hemlock was
eradicated on the Orchard Mesa divi-

sion of the Grand Valley project, Colorado,

during June.

ADISTRICT soil conservation meet-

ing was held at Rapid City, S. Dak.,

Fourche project), on June 10, in which

local farmers participated. The confer-

ence was given over to a discussion of plans

for the 1938 program under the A. A. A.
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4 PINE VIEW DAM. WATER ELEVATION. 4.849 FEET; STORAGE. 13,263 FEET.
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Construction of Pine View Dam, Ogden River Project

By G. C. Imrie, Associate Engineer, Ogden, Utah

THE land adjacent to the river in

the lower Ogden River Valley in

Utah was first taken up by the early

Mormon settlers who irrigated by direct

diversion from the river. Later, as the

population in this vicinity increased,

more land was put under cultivation,

with a corresponding increase in the

diversion from the river. In recent

years, because of this increased diversion,

an acute shortage of water during the

latter part of each irrigation season has
been experienced. Several possible dam
and reservoir sites were investigated and
at one time actual work was commenced
on the Magpie Dam on the South Fork
east of Huntsville. Work was also

started on the construction of a canal

with its intake on the South Fork near

Huntsville and located along the south
slope of the upper valley. These at-

tempts to secure additional water for the

lands of the lower valley failed because
of financial difficulties.

In 1922, 1923, and 1924, the possi-

bilities of obtaining a supplemental
water supply for the old lands in the

upper and lower valleys by the construc-

tion of the Magpie Dam were investigated

by the Bureau. Again, in 1931 and 1932,

the so-called Huntsville Dam and reser-

voir site was investigated. By the

development of this dam and reservoir

site, a supplemental water supply could

be furnished the lower valley lands as far

north as Brigham City.

In 1933, the Ogden River project was
authorized for construction. The project

comprises a dam across the Ogden River

at a point about 8 miles east of Ogden,

Weber County, Utah; a 75-inch diameter,

continuous, wood-stave pipe line from
the dam to the mouth of Ogden Canyon,
a distance of 5% miles; a concrete-lined

canal from the end of the pipe line north

about 24 miles to Brigham City, Box
Elder County, Utah; a concrete-lined

canal from tunnel no. 7 on the pipe line

south along the hillside east of Ogden
about 6% miles to the Ogden municipal

airport; the reconstruction of the Ogden
City culinary water supply line from
Artesian Park, about 9,000 feet upstream
from the dam to a point about 1,000 feet

downstream from the dam; and replacing

the highway to be inundated by construct-

ing about 11 miles of oil-surfaced high-

way skirting the reservoir on two sides.

PURPOSE OF THE PROJECT

The purpose of the project is to

furnish a supplementary water supply

to about 17,250 acres of land now under

irrigation but having an inadequate

water supply, and a full water supply to

about 4,500 acres of new land, situated

in Weber and Box Elder Counties, ad-

jacent to the cities of Ogden, Willard,

Perry, and Brigham City, Utah; and in

addition, to furnish 10,000 acre-feet of

storage water annually to the city of

Ogden for municipal purposes. About
16,150 acres of the land to be supplied

with water are situated under 19 old

existing irrigation and canal companies

which now secure their water supply from

the Ogden River, Box Elder Creek, and
from small streams arising in the adjacent

Wasatch Range; about 3,550 acres are

included in the Weber-Box Elder Con-

servation District and about 2,050 acres
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in the South Ogden Conservation District,

both of which districts were formed in

order to participate in the benefits of the

project.

Funds for construction of the project

were allotted under the National Indus-

trial Recovery Act of June 16, 1933 (48

Stat., 195), the Public Works Adminis-

trator, on August 24, 1933, approving an

allotment of $3,000,000. On August 5,

1935, the President approved an addi-

tional allotment of $500,000 from the

Emergency Relief Appropriation Act of

1935 for continuation of construction.

Formal approval of the project by the

President was made on November 16,

1935. A contract dated May 31, 1934,

was entered into by the United States and

the Ogden River Water Users' Association,

which provided for construction of the

project by the United States and for re-

payment of the constructioQ cost by the as-

sociation in equal annual installments in 40

years. By supplemental contracts dated

November 30, 1935, and November 27,

1936, the liability of the district was raised

from $3,000,000 to $4,200,000, and the

method of payment was changed from

equal annual installments to a graduated

sliding scale of annual installments, as

follows: First 10 years, 2 percent; next

10 years 2J4 percent; and last 20 years

2% percent of the construction cost.

Plans and specifications for the con-

struction of the project were prepared in

the Denver office and on September 5,

1934, bids were opened at Ogden for con-

struction of the Pine View Dam and
appurtenant works under Specifications

no. 584. A contract covering this work
was awarded on September 13, 1934, to

the Utah Construction Company, of

Ogden, Utah, and Morrison-Knudsen

Company, Incorporated, of Boise, Idaho,

the low bidders, on their joint bid of,

$677,898.10. Work on the dam was
started late in October 1934.

DAM AND APPURTENANT WORKS

The Pine View Dam, which is con-

structed across the Ogden Canyon
immediately upstream from the point

where Wheeler Creek Canyon joins

Ogden Canyon, creates a reservoir to

store about 41,000 acre-feet of the run-

off from the North, Middle, and South

Forks of the Ogden River. The dam is

an earth and rock-fill structure, with a
maximum height of 102 feet above the

lowest excavation foundation . The water

surface of the reservoir is raised 53 feet

above normal water surface in the river

above the dam. The dam crest, at

elevation 4,879, is 30 feet wide and
about 500 feet long. The upstream
slope of the earth-fill is 3 : 1 and is covered

with a 3-foot layer of dumped riprap.

The downstream slope of the earth-fill

is iyi:l on which is laid a dumped rock-

fill section having a slope of 2% : 1 to

elevation 4,835, and an 8:1 elope below

that elevation. From the upstream toe

to the downstream toe of the dam is

about 440 feet.

DIVERSION TUNNEL

The diversion tunnel, located in the

right abutment, is excavated through a

hard limestone and quartzite formation.

It has a horseshoe shaped section, is

about 600 feet long, and is lined with

concrete throughout its entire length.

The control gates, which consist of two
4 by 5 feet and one 5 by 6 feet high-

pressure, hydraulically-operated, leaf

gates, are installed in the tunnel plug,

over which the gate chamber is located.

Control mechanism for the high-pressure

gates is located in the control house on

the right side of the spillway, near the

axis of the dam.

SPILLWAY

The spillway structure 409 feet in

length, is located through the limestone

and quartzite rock in the right abutment,

and has a discharge capacity of 10,000

cubic feet per second. It is regulated by

three radial gates, each 17 feet wide by
17 feet high, installed in the intake to the

spillway and operated by automatic, elec-

trically-controlled gate hoists installed on

the operating platform constructed over

the spillway immediately upstream from

the dam axis. The spillway is a rein-

forced, concrete-lined, open chute type,

the design of which was prepared in the

Denver office after hydraulic studies of

models had been made. The stilling

basin is 96 feet long, 39 feet deep, has a

40-foot bottom width, and 1 J4:l side

slopes. The water cushion in the pool is

19 feet deep. The channel of the river

was relocated from the downstream end
of the stilling pool for a distance of 850

feet. The new channel has a 50-foot

bottom width, with VA'.l side slopes. For

a distance of 160 feet, the new channel is

lined with concrete rubble paving 3 feet

thick and for the next 100 feet the channel

is lined with dumped riprap 3 feet thick.

The channel of Wheeler Creek, a small

side stream entering the Ogden River

below the dam, was relocated and now
enters the river in the concrete rubble

paved section. The Eden highway over

the crest of the dam, crosses the spillway

on a reinforced concrete bridge, immedi-
ately downstream from the radial gate

operating platform.

FOUNDATION

The entire area under the dam was
stripped to a sufficient depth to remove
all materials not suitable for the founda-

tion of the dam. A cut-off trench was

excavated under the upstream portion of

the dam. In the bottom of the cut-off

trench, steel sheet piling was driven to

bedrock, the center line of the piling being

100 feet upstream from the axis of the

dam. During the excavation of the cut-

off trench, several spring areas were un-

covered. After completing the driving of

the sheet piling, the trench was drained

by installing tile drains and well points.

The drainage system consisted of three

main drains and feeders laid in gravel.

Well points were driven into all of the

spring areas with the outlet pipe carried

to points above the rolled embankment.
The three main drains terminated in an

8 by 8-foot sump lined with steel sheet

piling and located upstream from the

steel sheet piling cut-off, at the right

abutment. After the earth-fill had been

placed to elevation 4,845, concrete was
tremied into the sump to elevation 4,800

and the tile drains and well points were

then grouted with neat cement.

In order to insure a contact of the shee t

piling with the foundation rock in the

left abutment, a stope 4 feet in width was
excavated adjacent to the line of sheet

piling from the bottom of the cut-off

trench, through the sand, gravel, and
boulder overburden to a contact with

solid rock. The stope was then carried up
the rock slope to the top of the dam.
The stope was excavated at all points to a

contact with the bottom of the sheet

piling. Grout holes on 5-foot centers

were drilled into the rock in the bottom of

the stope and were grouted after the

stope had been backfilled with concrete to

a point at least 10 feet above the top of

the grout hole.

During the excavation of the founda-

tion, the contractor carried the flow of

Ogden River over the foundation in a

timber flume. In the winter and spring

of 1936, an unprecedented snowfall oc-

curred in the upper reaches of the Ogden
River watershed, and during the spring

run-off the flow of the river was 1,000

cubic feet per second larger than any pre-

vious flood of record. On April 13, 1936,

the flume broke apart at a point immedi-

ately downstream from the cut-off trench,

flooding the foundation. The upper sec-

tion of the flume remained in place, there-

by averting a complete filling of the cut-

off trench with debris carried by the flood.

On June 18, 1936, the river was diverted

through the diversion tunnel and the

contractor started to repair the damage
caused by the flood.

On August 20, 1936, the contractor,

having completed all damage caused by

the flood, and having dried up the cut-off

trench by the installation of the drainage

system, commenced the placing of tin 1

earth-fill. As a protection for the tile

drains, a 5-foot blanket of uncompacted
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clay material from the White Tavern
borrow pit was placed in the bottom of the

cut-off trench. Above this blanket the

fill material was dumped in windrows 10

feet apart with an average spacing be-

tween loads of about 14 feet. When these

windrows had been spread by the bull-

dozer and rolled, an average 5-inch layer

of compacted material was obtained.

The fill material, as it came from the

pits, was deficient in moisture and the

contractor applied additional water on the

fill during the dumping and spreading

operations. After spreading, each layer

was compacted by making 10 passes

with standard sheepsfoot double-drum
rolling units. In places wrhere the sheeps-

foot roller could not be used, the tamping
was done with back-fill power tampers.

The earth embankment was completed on

October 16, 1936.

The 3 feet of dumped riprap covering

the upstream face and the rock-fill on
the downstream face of the earth embank-
ment were placed at the same time as

the earth-fill, the top of the rock sections

being kept a few feet below the top of the

earth-fill. Material used in the rock-fill

and the riprap were excavated from the

spillway and the Eden Highway tunnel.

Embankment material was obtained

from two borrow pits, the White Tavern
pit, located about 1% miles upstream
from the dam, and the Upper Shanghai
borrow pit, located about % of a mile

upstream from the dam on the north

side of the canyon. The White Tavern
deposit was an alluvial outwash overlying

a very fine clay and consisted of clay,

sand, and gravel, with no particular

stratification. The Upper Shanghai pit

was also an alluvial outwash with the

lower portion consisting of horizontal

strata of sand, silt, gravel, and clay.

About 92,000 cubic yards of material

were taken from the White Tavern pit

and about 158,000 cubic yards of material

from the Shanghai pit.

After completing the dam section, the

contractor had considerable work to do on
the high pressure and control gates,

installation of the 60-inch diameter plate-

steel outlet pipe, and the 72-inch diameter

plate-steel penstock pipe. Most of this

work had been completed on July 1,

1937, but the contract had not yet been

accepted.

The estimated cost of the Pine View
Dam is $1,382,900.00.

COLORADO RIVER PROJECT IN TEXAS
MARSHALL FORD DAM.

RIGHT ABUTMENT. EXCAVATION WORK
IN PROGRESS.

EXCAVATION WORK ON LEFT ABUT-
MENT. THE POWER SHOVEL. BULL-
DOZER. AND DUMP TRUCKS ARE
HANDLING ROCK EXCAVATION, AND
THE DRAGLINE THE WET. COMMON
MATERIAL IN THE FOREGROUND.

LAYING RAIL FOR THE CONTRACTORS
CONSTRUCTION RAILROAD ABOUT 3
MILES FROM THE MARSHALL FORD
DAM SITE.



Eight Thousand Miles of Reclamation Projects

An Engineer's Odyssey

By Lewis G. Smith, Junior Engineer, U. S. Bureau of Reclamation

FOR A junior engineer newly attached

to the Reclamation office at Denver,

vacation offers a marvelous opportunity

to see embodied in the field some of those

structures which, in spite of blueprints,

remain somewhat fantastic as vizualized

on a drafting board. Hence, in April an in-

expensive vacation trip by car was planned

to cover 20 reclamation projects and

include 35 dams in all stages of construc-

tion. The itinerary comprised a loop of

the four major drainage basins of the

Western States; namely, the Rio Grande,

the Colorado, the Central Valley of Cal-

ifornia, and the Columbia. The trip was
easily made in a month's time with a car

arranged with bed accommodations so as

to be independent of hotels, and not only

were all the projects visited, with time for

inspection and the taking of pictures, but

also there was ample time to enjoy the

beauties of many of the national parks.

Such a trip brings out better than perhaps

any other method the enormous benefits

and the vital influence that reclamation

has had on all the Western States, an
influence which the original sponsors of

the Reclamation Act could hardly have
visioned. This account of the trip at-

tempts to point out some of the interesting

engineering features and the present

status of the projects, for the benefit of

others who may wish to spend a profitable

and most enjoyable vacation.

Rio Grande.—April 1, 1937, was the

date of departure from Denver, Colo.

Traveling in the direction of the Rio

Grande Basin, the valley between Albu-

querque and Socorro, N. Mex., known as

the Middle Rio Grande Conservancy
District, is a region with which the Gov-
ernment will likely be actively concerned

in the future. Casual observation re-

vealed that over large areas the ground
water table is at or near the surface.

Swamps, salt grass, and alkali presented

mute testimony of the retrogression of

what were once cultivated fields. In

many places it was plainly seen that the

river is about 4 feet higher than the

surrounding valley floor. The whole
problem apparently involves a compre-
hensive program, including drainage, irri-

gation, and flood protection.

The effect of recent dry years was evi-

dent at Elephant Butte Dam, where the

water surface of the reservoir was con-

siderably lower than elevations reached
formerly. Inquiry revealed that the lake

has not spilled since 1924.

Elephant Butte Lake, as a recreation

center, is becoming increasingly popular

to the residents of New Mexico and Texas.

Roads in the vicinity have been im-

proved by the Civilian Conservation

Corps, making the area easily and safely

accessible, and the National Park Service

has arranged for guest cabins in its

future development plans for the recre-

ational area around the lake.

Twenty miles downstream from Ele-

phant Butte is the scene of construction

of Caballo Dam. This earth-fill struc-

ture will store irrigation water released

through future power units at Elephant

Butte Dam. The outlet-diversion tunnel

was nearing completion, and preparations

prior to placing the earth embankment
were in progress.

Along the river valley below Caballo

(picture no. 1) was convincing evidence

of the benefits derived from reclamation.

Here, as on most other projects, raw
land gave way to green fields with sur-

prising suddenness. At Las Cruces,

N. Mex., the road lay west, passing

through the prosperous farming country

around Safford, Ariz., touching Coolidge

Dam, and then joining the Apache
Trail to the dams on the Salt River.

At Roosevelt Dam final adjustments and
operation tests were being made on its

new radial spillway gates.

Salt River.—Combined with the de-

lights of the rugged mountain scenery of

the Apache Trail, three interesting spill-

way alteration jobs were readily visited;

namely, the newly completed spillway

at Stewart Mountain Dam, Horse Mesa
Dam, and Mormon Flat Dam.

In the district around Phoenix, Ariz.,

was an example of a highly progressive

irrigated center which had its beginning

before the advent of the Spanish explorers.

Additional water storage for this area

will be effected upon the completion of

Bartlett Dam, now under construction

on the Verde River, north of Phoenix.

Bartlett portrays the modern trend to-

ward hollow dams, where foundation

conditions permit. Interesting is the

contrast between this dam and the huge
Roosevelt Dam of the rubble-masonry

gravity type, the latter being only 14 feet

higher. Several of the huge buttresses

which will support the arches on the

upstream face of Bartlett Dam (picture

no. 2) are now arising from excellent rock

bottom. High up on the west bank
curves the completed excavation for the

super-elevated spillway, 170 feet in

width. The concrete in the dam is

pumped from the mixing plant through

pipes to the forms. It is placed during

the night hours only, since the extreme

heat of the day would render the concrete

unsatisfactory.

Gila.—On both sides of the road, from

Stanwix, Ariz., to Yuma, lies the sloping

desert land proposed for irrgation under

the Gila project. The ultimate develop-

ment of 500,000 acres in this section con-

templates a maximum pump lift of 500

feet, taking water from the Colorado

River at Imperial Dam.
All-American Canal.-—In the Yuma dis-

trict the dreams of a dependable water

supply by the early irrigators who waged

annual battles with floods and drouths

have come true. With Boulder Dam in

place, assuring a uniform water supply,

extensive irrigation activities are now in

progress. The All-American Canal, now
under construction as part of the Boulder

Canyon project, is in keeping with the

American policy of doing the job on a

giant scale, with far-sighted planning.

Winding through sand and rock alike, it

will serve 500,000 acres already developed

in the Imperial Valley and will also furnish

water to the Coachella Canal for the irri-

gation of 150,000 acres in the Coachella

Valley (picture no. 3). A point of interest

associated with the canal is that of the

huge walking excavators. An experience

long remembered is that of viewing the

bucket from the control cabin as it goes

through its gymnastics 175 feet away.

Imperial Dam, now under construction

15 miles north of Yuma, Ariz, (picture

no. 4) will portion the waters of the Colo-

rado River three ways, feeding the All-

American Canal on the California side,

the Gila Canal on the Arizona side, and

allowing the remainder to continue its

natural course to Laguna Dam where

water is now diverted for the Yuma
project. Unique in design is this hollow

diversion dam resting on concrete piles

driven into river sand. Certain of the

gate sections were nearing finished form,

and outlines of the expansive desilting

works on the California side could be

seen. To cover the entire job by foot is

a challenge to a hiker's ability.

Boulder Canyon.—No trip to the

southwest would be complete without

visiting Boulder Dam. Aside from its

economic bearing and structural dignity,

it cannot fail to awake in an engineer

mental contrasts of the differences be-

tween controlled and destructive energy.

Boulder Dam has forever harnessed

energy, once running confused and uncon-

trolled, to the routine work of mankind.
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Central Valley.—Six days were spent

in tbe Central Valley of California,

where perhaps the greatest of all dramas
of reclamation is being enacted. The
prologue presents a valley floor exceeding

19,000 square miles, upon whose rich

soil an aggressive agricultural population

has settled. The wide variety of food

products has made it one of the most

important agricultural districts in the

country. As the valley developed and

surface waters were no longer adequate,

the farmers resorted to pumping from

underground. At present the water

pumped out exceeds that which is slowly

percolating in, with the consequent

lowering of the water table. In the

vicinity of Visalia, Calif., were seen

dead trees of abandoned orchards, the

beginning of a condition which threatens

much land in the San Joaquin Valley.

In hand with this is the encroachment of

salt water into the rich lands of the

Sacramento-San Joaquin delta region.

The orderly plan of development, on

which construction will soon start, will

not only remedy immediate needs but will

also provide flood control. The two
principal rivers, the Sacramento in the

north and the San Joaquin in the south,

now flow unregulated. Under the proj-

ect contemplated their waters will be

held in check by the Kennett Dam on the

Sacramento and the Friant Dam on the

San Joaquin. A visit to both of these

dam sites proved most interesting. A
glance upstream from the top of the

canyon walls at the sites indicated their

enormous reservoir basins. In spite of

the relative broadness of the canyons,

one is impressed with the excellence of the

dam-site locations.

The magnetic pull of two of the world's

greatest bridges made a stay in San Fran-

cisco seem essential. A visit to Yosemite

was made enroute (picture no. 5). How-
ever, the heavy fog caused the writer to

hasten northward through the enchanting

vineyards near Calistoga and up to Stony

Gorge Dam, the principal structure on the

Orland project. Stony Gorge exhibits

gracefully the merits of an Ambursen,

or slab and buttress type dam, and is con-

spicuous for its water-tightness.

1. OUTLET STILLING POOL. CABALLO DAM
RIO GRANDE PROJECT. N. MEX.-TEX.

2. BARTLETT DAM, ON VERDE RIVER. SALT
RIVER PROJECT. ARIZONA.

3. ALL-AMERICAN CANAL, ARIZONA-CALI-
FORNIA.

4. HEADGATES FOR DES1LTING WORKS.
IMPERIAL DAM.

5. YOSEMITE NATIONAL PARK.
6. GRAND COULEE DAM, COLUMBIA BASIN

PROJECT. WASHINGTON.
7. KACHESS DAM. YAKIMA PROJECT.

WASHINGTON.
8. EARLY STAGES OF A RECLAMATION

FARM ON THE OWYHEE PROJECT.
OREG.-IDAHO.

9. MINIDOKA DIVERSION DAM. MINIDOKA
PROJECT. IDAHO

10. PROPOSED COLORADO-BIG THOMPSON
TRANSMOUNTAIN DIVERSION PROJECT.
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Upon returning to the main highway at

Willows, Calif., the majestic white cone

of Mount Shasta came faintly into view.

At a distance of 150 miles it appeared as

a ghost mountain and played a game of

hide and seek the remainder of the day.

Klamath.—Dropping into the Klamath
Falls district from the Cascade Moun-
tains brought an abrupt change from the

midsummer weather heretofore encoun-

tered to that of early spring. The
Klamath project differs from most rec-

lamation undertakings, in that part of

its developed land includes drained lake

bed.

Jewel-like in her high sculptured setting

and still wearing her winter mantle was

Crater Lake. Geologists claim that no

human eye ever saw Mount Mazama, a

volcano of the Cascades, which either

exploded or collapsed into itself leaving

this caldera 6 miles in diameter.

The rolling hills near Madras, Oreg.,

presented an impressive picture in the

battle of the Resettlement Administra-

tion against land misuse and rural poverty.

Submarginal land which never should

have felt the plow is being reverted to

pasture land, and farmers are being moved
to productive ground under Government
guidance.

Columbia Basin.—The first contact

with the Columbia River Basin and its

long-range plan for development was made
at Bonneville Dam. This is one of the

10 dams planned to utilize 92 percent of

the available fall of the river within the

United States. Though it was a rainy

day, it failed to dampen one's apprecia-

tion of this mighty structure, now nearing

completion under Army supervision. This

dam has a strategic location at an island

point in the river 36 miles east of Portland,

Oreg. In the main or north channel stand

the huge piers like soldiers of a well-fed

army at parade rest. They shoulder the

50- by 50-foot lift gates now in the process

of assembly. The power house and canal

locks share one's interest when looking

toward the south channel, but the exten-

sive fish ladders hold the stage on the

island.

By far the largest and most important

dam in the comprehensive development

planned for the Columbia River is Grand
Coulee, now at the peak of construction.

However, one's first glimpse of it from the

highway at present reveals only a small

dentated weir in comparison with the

immensity of the surrounding topograph-

ical features. Relative to the ancient ice

barrier which once obstructed the flow of

the Columbia River at the same point, it

will be but a pigmy. But whereas water

diverted by the glacier cutting its way
through successive lava beds to form the

Grand Coulee served only to carve a
laboratory for present-day geologists, the

man-made diversion through the same

channel will mold the lives of a future

population of hundreds of thousands of

people. Only when standing on the rock

foundation (picture no. 6) and looking

upward does the immensity of the dam
become apparent. Here is embodied the

boldness and daring of present-day vision-

ary planning. Initiated by one genera-

tion, the project will be completed by the

next.

Yakima.—From Grand Coulee the

route turns southwest to the Yakima proj-

ect. Keecbelus, Kachess, Cle Elum,

Clear Creek, Easton, Bumping Lake, and
Tieton Dams all have their backs to the

inspiring eastern slopes of the Cascade

Range. Just as the blossoms precede the

fruit, so the beauty of these snow caps

become practical sustenance for the val-

ley below, the dams making the inter-

change possible.

Enlargement of this project (picture

no. 7) was evidenced by the construction

of the Roza Canal. It was a wild ride

into one of the tunnels of this job, jounc-

ing along a crude track with the clatter of

empty cars ahead and seepage water

falling like rain from the dark roof above.

At the tunnel heading was the deafening

drone of pneumatic drill hammers; miners,

like doctors in black, were working in

raincoats, real soldiers in the cause of

reclamation.

The Snake River is the principal tribu-

tary of the Columbia River from the

south. Along its banks and tributaries

are seven main projects, which appear in

the following order in the upstream direc-

tion: Baker, Burnt River, Owyhee, Vale,

Boise-Payette, Minidoka, and Upper
Snake.

Clustered together and now operated as

a regional group are Boise, Owyhee, and
Vale, forming the largest of the Govern-

ment projects. Owyhee is a recent ad-

dition to the family and contains many
acres of irrigated land ready for further

development by the farmer. Much of

this land is being resettled by the people

from the Dust Bowl area. In the vi-

cinity of Ontario and Nyssa, Oreg., were

seen their crude dwellings, the fore-

runners of a prosperous community to

come (picture no. 8). These were like

sprouts of new roots in a strange land.

Although the present condition of these

people appears hard, life is far richer here

than back home. Now they have water,

producible land on which rests their

faith in the future, and, what is important

to them, clean air to breathe. Notable

features visited on the Owyhee project

were the Owyhee Dam and the Malheur
River Siphon.

Boise.—The present program of ex-

pansion of the Boise project involves

47,000 acres on the new Payette division.

The Payette Canal is now under construc-

tion and will take water from the Black
Canyon reservoir. This canal will neces-

sitate additional storage above the Black

Canyon, which is receiving investiga-

tional study at present. The reservoir

anticipated is at Garden Valley in the

upper reaches of the Payette River.

The storage water for the Boise project

at Arrowrock Dam is being increased by
raising the dam 5 feet. At the same
time, improvements are being made on

the downstream face.

Minidoka.—The Minidoka project, in

the lower saddle of the Snake River, was
next in line (picture no. 9). A pilgrimage

was made to its three principal dams,

Minidoka, American Falls, and Jackson

Lake.

Upper Snake River storage.—The de-

mand for supplemental water for late

season crops, combined with need for

flood control, lead to the creation of the

Upper Snake River storage project in

eastern Idaho. Its two partially com-
pleted storage dams, Island Park and
Grassy Lake, are just emerging from their

winter hibernation. Both are of the

lolled earth-fill type. Progress on these

dams is slow, because of the short con-

struction season in this part of the

country.

From Island Park Dam it was only a

short drive into Yellowstone National

Park. Although the park was hardly

ready to receive summer guests, here for

the first time on the trip was an ample
supply of hot water with which to shave.

After staying for 2 days, and including a

side trip to the royal Tetons, exit was
made through a snowstorm at Sylvan

Pass.

Shoshone.—The spectacular erosional

fantasies of Shoshone Canyon, leading

from Yellowstone, terminated at Shoshone

Dam. This thin concrete arch dam,
situated in a narrow steep-walled canyon

,

provides storage of the Shoshone project.

Of the five divisions comprising this

project, three are now complete. The two
remaining divisions will receive impetus

upon completion of the Shoshone Canyon
conduit, now worming its way through

the canyon walls 100 feet above river-bed

elevation.

Riverton, Casper-Alcova, North Platte.—
By losing latitude in the central part of

Wyoming, the Riverton, Casper-Alcova,

and North Platte projects were encoun-

tered. Additional land is constantly being

developed at Riverton by the construc-

tion of new canals. Over one-half of the

irrigable area is Government owned and

is open for public sale or homestead to

those meeting entry requirements. The
Casper-Alcova project is a recent under-

taking involving irrigation, power de-

(Continued on p. 192)
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Notes for Contractors

Project

All-Aineiican Ca-
nal, Calif.

Colorado River,
Tex.

Columbia Basin,
Wash.

.do.

Truckee Storage,
Nev.-Calif.

Yakima- Roza,
Wash.

All-Amorican Ca-
nal, Ariz.-Calif.

Casper - Alcova,
Wyo.

do

Ail-American Ca-
npl, Ariz.-Calif.

Gila, Ariz.

Shoshone - Heart
Mountain, Wyo

Casper - Alcova,
Wyo.

Salt River, Ariz...

Ail-American Ca-
nal, Ariz.-Calif.

Boulder Canyon,
Ariz.-Nev.

Do.

Do.

All - A m e r i c a n
Canal, Calif.

-

Ariz.
Boulder Canyon,
Ariz.-Nev.

Do.

Upper Snake River
Idaho-Wyo.

Owyhee, Oreg.-
Idaho.

Salt River, Ariz...

Yakima-Roza,
Wash.

Carlsbad, N. Mex

Caspe r-Alcova,
Wyo.

Bids
opened

June 7

June 24

June 2

June 3

Apr. 30

May 4

May 27

June 3

June 15

June 18

June 17

.lime 23

June 28

June 11

May 28

May 3

June 14

June 14

June 28

June 1

June 14

July 7

July 14

June 24

June 30

July 1

July 7

Work or material

Structures, sta. 3825+80 to
4242+85.

1 bulkhead gate and 24 bulk-
head gate frame and track
assemblies for outlet works
at Marshall Ford Dam

1 bulkhead gate and Jfi bulk-
head gate frame and track
assemblies for Grand Cou-
lee Dam.

Trashrack metal work for

outlet works at Grand
Coulee Dam.

Furnishing sand (11,000 tons)
and gravel (18,000 tons)
for Boca Dam.

Furnishing sand (28.000 tons)
and gravel (45,000 tons).

Twelve 12,000-pounds capac-
ity, single-drum, radial-
gate hoists, and fourteen
20,000-pounds capacity,
double-drum, radial-gate
hoists.

One 50-ton motor-operated,
overhead traveling crane
with 10-ton auxiliary hoist.

Four 2-500 kv-a, 6,900 to

39,840/69,000 Y-volt trans-
formers; four 667 kv-a.
6,900 to 19,920/34,500 Y-
volt transformers; three
100 kv-a, 6,900 to 2,400-volt
transformers; three 100
kv-a, 6,900 to 240/120-volt
transformers: one 50 kv-a,
6,900 to 240/120-volt trans-
former.

Piping, storage tank, and
appurtenances for indus-
trial and drinking water
systems for Imperial Dam
and desilting works.

Gate frames and curb frames
for 8 sluice gates and 8
diversion gates for basin
no. 3, Gila Valley Canal
desilting works.

43,000 barrels of Portland
cement (sulfate-resistant)
in cloth sacks.

Three 14-foot by 50-foot fixed

wheel gates or spillway at
Seminoe Dam.

.Steel reinforcement bars,
1,350,305 pounds.

Steel reinforcement bars,
960.987 pounds.

230,000-volt oil circuit break-
ers and disconnecting
switches.

69,000-volt load -ratio-control
transformers; oil circuit
breakers and lightning ar-

resters; 138,000-volt dis-

connecting switches; 16,-

500-volt potential trans-
formers and disconnecting
switches.

Two 82,500 kv.-a. generators
(A-6 and A- 7) for Boulder
power plant.

Construction of Pilot Knob
check and wasteway.

Transformers for units A-6
and A-7, Boulder power
plant.

Hydraulic turbines and gov-
ernors for units A-6 and
A-7, Boulder power plant.

Construction of relocated
road at Grassy Lake reser-

voir.

Earthwork and structures,
North Canal laterals.

Earthwork, canal lining and
structures, Roosevelt pow-
er canal.

9,600 bbls. of Portland ce-

ment in cloth sacks.
4,000 bbls. of portland ce-

ment in cloth sacks.

5.000 bbls. of portland ce-

ment in cloth sacks.

Low bidders

Name

Bennett and Taylor

Koppers Co. (Bartlett-
Hayward division).

American Bridge Co

Arthur J. O'Leary &
Son Co.

Yuba River Sand Co
Smith, Peterson & Co...

Yakima Sand & Gravel
Co.

Commercial Iron Works.

Cyclops Iron Works.

Kuhlman Electric Co .

Pennsylvania Trans-
former Co.

American Transformer
Co.

Crane-O'Fallon Co
Southwest Welding &
Manufacturing Co.

Worden Allen Co.

\d<]l.'

Los Angeles, Calif

Baltimore, Md._

.

Denver, Colo

Chicago, III

Marysville, Calif
Reno, Nev .

.

Yakima, Wash...

Portland, Oreg..

.

San Francisco.
Calif.

Bay Citv, Mich..
Pittsburgh, Pa..

Newark, N. J

Monolith Portland Mid-
west Co.

John W. Beam-

Colorado Fuel & Iron
Corporation.

Columbia Stejl Co

Pacific Electric Manu-
facturing Corporation.

Pennsylvania Trans-
former Co.

Pacific Electric Manu-
facturing Corporation.

General Electric Co
Delta Star Electric Co...
Allis-Chalmers Manu-
facturing Co.

General Electric Co
Johnson Manufacturing

Co.
Westinghouse Electric
& Manufacturing Co.

V. R. Dennis Construc-
tion Co.

General Electric Co

Allis-Chalmers
facturing Co.

Lobnitz Bros.

Manu-

David A. Richardson.

Gates & Huntley

Denver. Colo
Alhambra, Calif..

Milwaukee, Wis.

Denver, Colo.

....do

Minnequa, Colo

Torrance, Calif

San Francisco,
Calif.

Pittsburgh, Pa....

San Francisco,
Calif.

Schenectady, N. Y
Chicago, 111

Milwaukee, Wis..

Schenectady, N. Y
Atlanta, Ga

Superior Portland Ce-
ment Co., Inc.

Southwestern Portland
Cement Co.

Monolith Portland Mid-
west Co.

E. Pittsburgh, Pa.

San Diego, Calif.

.

Schenectady, N. Y

Milwaukee, Wis..

Wolf Point, Mont.

Ontario, Oreg

Los Angeles, Calif.

Seattle, Wash

El Paso, Tex

Denver, Colo

Bid

$64, 425. 00

163,960.00

56, 267. 00

1 54, 200. 00

l 8, 250 ni)

3 4, 400. no
• 11, 700. un

» 57, 450. 00

•31,999.00

19,300.00

_'.-,, 776 Oil

2 10, 040. 00

1,670 00

' 7, 450. 00
1 1, 232. 00

6. 490. 00

1 10, 940. 00

10, 000. 00

40,104.06

27, 700. 06

! 52, 469. 65

'• 45, 000. 00

» 18, 300. 00

' 1,571.49
"6,423.00
" 513. 88

n 1,021.65
" 320. 95

1,467,000.00

314, 590. 00

• 57,420. 00

1,033,640.00

7, 680. 50

9, 759. 00

78, 750. 00

19, 680. 00

12, 432. 71

Terms

Discount \i percent

Discount M percent

Discount H percent.

Discount M percent

.do..

Discount 2 percent.
Discount Vi percent

...do

50 cents discount and
sacks f. o. b. Laramie,
Wyo.

Discount Vi percent,
f. o. b. Peotone, 111.

Discount H percent of
b. p. v. $2.70, f. o. b.
Phoenix, Ariz.

Discount Yi percent b.

p. v., f. o. b. Calexico,
Calif.

F. o. b. Boulder City...

do.

....do

....do

....do

....do

....do

....do

Installed

F. o. b. Boulder City

F.o.b. West Allis. Wis..

50 cents discount and
sacks f. o. b. Seattle.

50 cents discount and
sacks.

11,410.00 I do

Contract
awarded

July 3

July 12

June 17

June 25

Do.

June 29
Do.

June 30

Do.

June 25

July 9

Do.

Do.

June 25
June 26

June 25

July 13

July 12

June 29

June 30

July 17

July 24

Do.

Do.
Do.
Do.

Do.
Do.

Do.

Do.

July 17

Do.

July 15

July 20

July 21

Do.

July 16

July 12

1 Item 1. J Item 2. ' Schedule 1. > Schedule 3. • Schedules 1 and 4. 6 Items : and 2 ' Item 3
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C. C. C. and Emergency Work
By Aljred R. Golze, Supervising Engineer, C. C. C.

CERTAIN emergency activities of the

Civilian Conservation Corps are

familiar to nearly everyone. The splen-

did work of the boys in combating forest

fires and assisting in major flood catas-

trophes has received much national pub-

licity; but little attention, other than in

the immediate localities, has been given

the equally fine work of the corps on the

reclamation projects of the far West.

CANAL BREAKS

The most common emergency arising

on a reclamation project is a break sud-

denly occurring in a canal bank. Breaks

in canal banks usually result from the

tunneling activities of rodents, pocket

gophers for example, which allow the

canal waters to break through. Similar

breaks are sometimes caused by porous

soils permitting leaks that, not discovered

in time, gradually grow until the force of

the water is sufficient to wash away an
entire section of bank.

Such breaks, apart from the loss of

valuable irrigation water and flooding of

the adjacent farm land, may often become
more serious if not repaired promptly,

by causing crop failures on the many
farms served by the canal being deprived

of irrigation water. On those reclama-

tion projects which have C. C. C. camps,

the enrollees have rendered yeoman
service in emergencies of this type.

On the Klamath project in California

and Oregon, this past spring, 10 breaks in

canal banks were speedily repaired by
enrollees from the 2 camps on that project.

Their work was of great value to the

project in permitting the early restoration

of irrigation-water deliveries.

On the Salt River project in Arizona,

a serious break occurred early in April of

this year. The north bank of the South

Canal, which furnishes irrigation water

for the entire 125,000 acres of the South-

side Division of the project, was washed
out over a 100-foot section. Although the

break occurred late on a Saturday after-

noon, the enrollees from the two camps
on the project worked unceasingly all

day Sunday and Monday, with water

being turned back into the canal on Tues-

day, less than 3 days after failure—an

excellent piece of work on a main canal

that would have taken much longer with-

out the efficient aid rendered by the

c. c. c.

Early in May, C. C. C. enrollees from

the camp at Deaver, Wyo., on the

Shoshone project, were called upon to

assist in the reconstruction of 300 feet of

„
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the inclined drop below the Ralston

Reservoir. This work was of unusual

importance as the irrigation water for

46,000 acres, including all of the Frannie

and most of the Garland Division, passes

through the chute. The full force of the

camp was used on the reconstruction job

until repairs were completed sufficiently to

permit release of water from the reservoir.

PREVENTIVE MEASURES

Leaks, when discovered in time, can

be plugged or repaired to prevent failure

of the canal banks. In the latter part of

June, three leaks caused by gopher holes

were discovered in the Pathfinder Main
Canal of the North Platte project in

western Nebraska. C. C. C. enrollees

from the camp at Mitchell, Nebr., were

hurried to the scene, and by working in

relays throughout an afternoon and

night, stopped the leakage without the

necessity of cutting off the 850 second-

feet flow of the canal, thus preventing

what unquestionably would have been a

serious disaster to the project.

Of a more permanent nature for the

prevention of canal bank failures is the

extensive program of rodent control, silt-

ing, and concrete lining that has been

carried on by the C. C. C. boys during the

past 2 years. The constantly increasing

acreage treated for rodents and the mile-

age of canals lined with concrete act as

the best possible insurance for the water

users against destruction of crops by

floods or crop failure due to nondelivery

of irrigation water and for protection of

the Government's large investment in the

field of reclamation.

WINTER EMERGENCIES

The exigencies of winter frequently

place a heavy demand on the services of

C. C. C. enrollees. During the winter of

1936-37, snowfall was unusually heavy

in portions of Utah and Nevada, necessi-

tating emergency work by the C. C. C. boys

to save human life and protect livestock

and property from destruction or damage.

In January, about 50,000 head of sheep

were marooned by unusually heavy snow

in Pleasant Valley in the Uintah Basin of

eastern Utah. A C. C. C. 50-horsepower

tractor, with a bulldozer attachment, was

loaned to the Utah State Road Commis-
sion to open a 26-mile road to rescue the

stranded animals. C. C. C. enrollees

from the camp at Bridgeland, on the

Moon Lake project, accompanied the

tractor, working as grease men and oilers.

This fine work, which was done in coop-

illustration ON OPPOSITE PAGE.

C. C. C. EQUIPMENT AND MEN ASSISTING
PROJECT FORCES IN REPAIRING BREAK
IN SOUTH CANAL, SALT RIVER PROJECT.
ARIZONA.

eration with the Division of Grazing, pre-

vented what otherwise would have been

certain destruction for the large flock.

Stormy subzero weather early in Feb-

ruary blocked the roads to many an
outlying mining and farming district in

western Nevada. Local authorities were
unable to cope with conditions, and
C. C. C. men and equipment from the

reclamation camp at Lovelock, Nev., on
the Humboldt project, were made avail-

able for rescue work. Working over a 3

weeks' period, C. C. C. enrollees, in

cooperation with the county commis-
sioner, cleared 380 miles of road, re-

leased 10 towns, 65 snowbound ranchers

and miners in outlying sections, and per-

mitted feed to be hauled to many isolated

herds of cattle. Without C. C. C. assist-

ance, the severity of the past winter

would have been more acutely felt in

western Nevada.

OTHER EMERGENCIES

From May 31 to June 9, 1937, all

C. C. C. men from the reclamation camp
at Carlsbad, N. Mex., were concentrated

on emergency flood protection work on

McMillan Dam, brought about by ex-

treme flood conditions of the Pecos River.

The McMillan Dam, built by private

interests before acquisition of the project

by the Government, is a storage unit of

the Carlsbad project.

UPPER. BREAK IN CANAL BANK SHOWING FLOODED FARM LANDS. KLAMATH PROJECT.
OREGON-CALIFORNIA.

LOWER: SAME LOCATION AFTER BREAK REPAIRED BY CCC ENROLLEES.
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On May 31 at 5:30 p. m., a leak,

started by the high water, was discovered

in the dam, and was stopped by filling

and placing sandbags until 11 p. m.

Patrol crews of 22 to 24 C. C. C. men
were on constant duty at the dam until

June 3, when reports of further flood

water coming down the valley required

the assistance of additional C. C. C. men
from nearby Forest Service and Division

of Grazing camps. Men from all three

camps worked continuously in shifts from

the morning of June 4 through to the

morning of June 6 placing sandbags on

the reservoir face of the dam where leaks

might occur at high water.

As a result of the superb emergency

work of the C. C. C. enrollees, the dam
successfully withstood the pounding flood

waters, and the city of Carlsbad, with the

surrounding irrigated valley, was saved

from damage or destruction.

On June 11, in the area around Billings,

Mont., V/2 inches of rain fell in less than

an hour and light rain continued through-

out the night. The resulting flood swept

through the main canal serving 20,000

acres north and west of Billings, flooding

a portion of the city, wrecking the canal

by washouts and flume destruction, and

causing other heavy property damage in

that vicinity.

C. C. C. enrollees from the camp at

Ballantine on the nearby Huntley project

were placed on emergency duty to

repair the main canal sufficiently to make
it possible to deliver irrigation water to

the lands affected. A side camp was

established at Billings, and men, tools,

and equipment were concentrated on the

work, which was successful in saving

the crops and preventing what otherwise

would have been a second disaster.

A small dam near Austin, Colo., failed

on June 13, 1937, before C. C. C. men
from the reclamation camp at Montrose
on the nearby Uncompahgre project could

reach the scene. The town of Austin was
partially flooded and many irrigation

ditches washed out or silted. C. C. C. en-

rollees from the reclamation camp and also

from the Division of Grazing camp near

Montrose assisted in restoring health and
sanitation facilities and cleaned and re-

paired damaged irrigation canals to permit

the use of the natural flow of the creek.

Activities of this nature, not on the

regular work program schedule of the

camps, have done much to prove the

va'ue of the Corps to the Nation, and the

reclamation projects with C. C. C. camps
have a status comparable to the national

forests and parks when a real emergency
develops that would be beyond the powers

or ordinary resources of the community.

Living on the Land
By J . Rupert Mason, San Francisco

IS OUR Government going the best

way about things, with the President's

recently announced proposal to create

seven new T. V. A.'s and to help more of

our people to establish homes of their

own in existing and new regions, east

and west?

This question is all the better worth

asking, because we are all becoming

conscious that other and older nations,

after years of dilly-dallying, now appear

convinced that there is no other choice,

if the problem of the unemployed is to

be solved, and disastrous inflation or

national bankruptcy avoided. Most
foreign nations are today investing more

heavily than ever before in great land

reclamation schemes, as well as smaller

ones, vast water-storage dams for irriga-

tion, flood control, navigation and power,

levees and drainage systems, and foresta-

tion projects, all to the end that their

people who are seeking to establish and

maintain their homes on the land, may-

suffer less risk of losing their crops by
drought, flood, dust storms, soil erosion,

etc. In few other nations, however, has

the Government found it possible to

achieve these objectives by democratic

processes because of the inability of

powerful vested interests to recognize the

vital necessity for cooperating fairly for

the common good. Sometimes revolu-

tion was necessary to break the grip of

the vested financial and land holding

interests, and sometimes a dictator has

forced compliance.

The accomplishments, however, regard-

less of what form of government was in

control, suggest that our general impres-

sion that men who have become accus-

tomed to jobs in the cities, can't make a

go of it on the land, may be a bit wrong.

If ex-miners can get along on one acre or

less, as many thousands are quite success-

fully doing today in England, Scotland,

and Germany, they can undoubtedly if

provided with a modest equipment, man-
age more land and live much better. It is

pretty generally recognized abroad today

that even when conditions have gotton

much better many men and women, for-

merly employed in factory jobs and mines,

will have small chance of ever gaining a

livelihood again at their old jobs.

Opportunities afforded to live on the

land will be clear gain for all such persons,

their families, and for the general welfare.

The fact that many farmers have difficulty

in making ends meet now, and desire no

subsidized competition, is not without

much merit. Yet the workers cannot

hope to foot the bill of feeding the unem-
ployed much longer, although many seem

to imagine that some "Uncle" named
Sam or Santa Claus has more money that

he can pull out of the hat by merely

making a few remarks in Greek.

The main objective of the new seven

T. V. A.'s and all land settlement schemes

abroad is not to put undue emphasis on

the profit motive, and growing for sale

the largest possible amount of produce,

but rather to swing open the doors of

opportunity for a decent, healthy, working

life to persons who no longer have a good

chance to find such work in factory or

mine. As there is no other known place

to turn except to the land itself for relief

from the mounting cost of supporting the

unemployed and keeping them in virtual

idleness, we should get enthusiastically

back of the President's efforts to restore a

vigorous land reclamation and settlement

program, where in intelligently planned

communities more people may have an

opportunity to be content with security,

modest homes amid pleasant and healthy

surroundings, good neighbors, low cost

electricity, good roads, and schools.

The romantic adventure of revealing

America is only really beginning. To get

the best use of our natural resources for

the greatest number must be our goal.

Whether we are going to be able to do this

by our present existing democratic proc-

esses or otherwise, no person now living

need doubt that it will be done.

The historic civilizations of this world

have invariably been those which longest

protected their necessary roots in the soil.

We can ill afford to ignore this, the funda-

mental lesson of all human experience.

Boulder Electrical

Engineer Installs Home-
Made Air Cooler

A report has reached this office that

Robert F. Bourne, a young electrical

engineer assigned to the Boulder Canyon
project, has put to practical use the in-

formation given in the article appearing

in the Reclamation Era for August 1936,

regarding home-made air coolers, and has

built according to specifications an air

cooler and installed it in his own home.

Mr. Bourne states that the cooler lowers

the temperature in his home about 10

degrees.

SEVERAL resales of farm tracts were

made during June on the Vale proj-

ect, Oregon. Approximately 1,000 acres

of undeveloped land remain to be sold.
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Progress of Investigations of Projects

Blue River transmountain, Colorado.—
Hydraulic studies are being made of

water supply available for transmountain

diversion from the Blue and Williams

rivers and of water available in the South

Platte River at South Platte for exchange

for Western Slope water. Designs were

started on a dam for the reservoir just

below Dillon, Colo., on the Blue River.

Topographic surveys are in progress on

the Waterton Reservoir site and were

completed on the Dillon dam site.

Points were established for horizontal

control in the area between Idaho Springs

and Platte Canyon. Vertical control is

being established for the Waterton Reser-

voir on South Platte River and the power
conduits along Bear Creek. A geological

report was completed.

Colorado-Big Thompson, transmountain

diversion, Colorado.—A synopsis of the

report on these investigations has been

printed as Senate Document No. 80.

Eastern slope, Colorado, (a) Cherry

Creek irrigation and flood control.—Topo-

graphic surveys for the land classification

of the Cherry Crock valley between the

Arapahoe Diversion and Kenwood Dam
were completed.

(/*) Trinidad Irrigation, and Flood Con-

trol.— Drilling at the dam site on flic

Purgatoire River was initiated and com-

pleted. A total of 789 feet of hole was

drilled.

(r) South Republican Hirer. Field sur-

veys for determining the possibilities of

diversions for storage from the South

Republican River and Landsman's Creek
were continued.

(d) Apishapairrigationreconstruclion.—
Topographic surveys of the reservoir site

were completed.

A report on Big Sandy Creek is being

prepared. This report includes the Hugo
Irrigation and Flood Control project and
the Chivington Irrigation and Flood Con-

trol project.

Western slope, Colorado.— (a) Collbran

project.—Surveys were begun of a pro-

posed canal to the Sunnyside area, con-

templating taking water from Plateau

Creek across to Buzzard Creek to supply

the Colorado Canal which will require

reconstruction.

(b) Paonia project.—Reconnaissance
surveys were made on the Smith Fork of

the Gunnison River and survey work was
outlined for a reservoir site.

(c) Piccance Creek project.—Topog-

raphy of the proposed reservoir site and
the dam site were completed.

(d) Roan Creek project.—Stream meas-

urements were continued and prepara-

tions were made for testing dam founda-

tion pits.

(e) Sill project. Stream measurements

were made on four streams. A study of

water supply data indicated the necessity

for modification of plans for this project.

(/) Troublesome project.—Topographical

maps of reservoir sites on the Troublesome

and the East Fork were completed. De
tail topography was completed of the flam

site on the Troublesome. Strip topog-

raphy is being taken of a proposed canal

location. A reconnaissance was made of

a proposed canal from Rabbit Ear Creek

to the Antelope Creek basin.

(g) West Divide project.—Stream meas-
urements were made on five streams re-

lated to this project.

(h) Yampa project.—The preliminary

estimate for the proposed earth and rock-

fill type dam at site no. 1 was completed.

Rio Grande Basin, Colorado-New Mex-
ico.—A resurvey of the Weminuche Pass

transmountain diversion was practically

completed. Topographic surveys of the

Granite dam site and reservoir basin are

nearing completion. Studies of power
possibilities at Wagon Wheel Gap are in

progress. Lines for an alternative loca-

tion on the San Juan-Chama diversion

and surveys of upper and lower Willow

Creek and Abiquiu dam sites were com-
pleted. Estimates of the alternative

San Juan-Chama diversion were com-
pleted, and those for the highway reloca-

t ion around Wagon Wheel Gap Reservoir

are in progress. A study was made to

determine the amount of storage required

mi Willow Creek and the Chama River

In regulate the discharge of the diversion

tunnel from the San Juan. A reservoir

and dam site wore surveyed in the vicinit y

of Bridge Range station on the Picdra

River. A survey of a prospective reser-

voir and dam site on Weminuche Creek

was completed.

1ini.se, (Boisc-Weiscr- Payette) , Idaho

(a) Weiser land classification.—Mapping

ALL-AMERICAN CANAL PROJECT— I MPERIAL DAM
DOWNSTREAM VIEW OF SLUICEWAY; CONSTRUCTION OF APRONS AND DIVISION WALLS.
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of additional areas in the Weiser basin

was completed.

(b) Land classification—Dry Creek

area.—Mapping lands in the Dry Creek

area was completed.

(c) Black Canyon—High lands sur-

vey.—A survey of the Black Canyon
canals is being made to determine if any

of these lands might be irrigable by

pumping from Black Canyon Canals.

(d) Garden Valley dam sites.—-To-

pography on no. 1 site was completed

and work was begun on no. 2 site, but

discontinued when geological studies

indicated that both sites probably have

defective foundations. Topography was

begun on a site about 3J4 miles farther

down the canyon where geologic condi-

tions were more favorable.

(e) Twin Springs dam site.—Detailed

survey of the Twin Springs dam site on

Middle Fork of Boise River was con-

tinued.

(/) Cascade reservoir site.—Further pre-

liminary surveys of the Cascade Reservoir

site on the North Fork of Payette River

are in progress. Preliminary lines show-

ing possible relocations of railroad and
highway were run.

(g) Cabarton Reservoir site.—Further

data concerning the value of improve-

ments within the flow line of the Cabarton

Reservoir site were secured.

(h) Vista Reservoir site.—-A preliminary

survey was made of a dam and reservoir

site on the Main Weiser River, near

Council, Idaho.

(i) Gold Fork dam site.—A detailed

survey of a dam site on Gold Fork Creek,

a tributary to the North Fork of Payette

River, was completed during the month.

(j) Council Orchard lands—water sup-

ply.—A survey is being conducted in

quest of a supplemental water supply

and a means of diversion for 2,000 acres

of land, known locally as the Council

Orchard lands, in the Weiser River Basin

lying along the foothills east of the village

of Council.

(k) Possible power sites on Snake
River.—A favorable site for power devel-

opment was found a short distance above
the mouth of Snake Creek.

(I) Boise Valley ground water map.—
Further study was made in connection

with preparation of a Boise Valley ground
water map.

(m) Preliminary report of the investi-

gations is in progress.

Madison River diversion, Montana.—
Altimeter topography of the irrigable land

on the Madison River watershed, and
land classification and topography on the

Norwegian Creek were completed.

Alius project surveys, Oklahoma.—Topo-
graphic surveys of the dam site and spill-

way have been completed. The work of

classifying the lands is advancing rapidly.

Diamond drilling of the dam site is in

progress.

Canby project, Oregon.—Some prelimin-

ary work on these investigations was done.

Grande Ronde, Oregon.—-Survey of

ground water was completed on June 10.

Topographic survey of the Lower Grande
Ronde reservoir site was completed except

for some section ties. Dam site no. 1 is

located just below the mouth of Spring

Creek, along the river line, and no. 2 is

located just above the confluence, ap-

proximately 750 feet from no. 1. De-
tailed survey of the Catherine Creek

reservoir site is being made.

Black Hills, South Dakota.— (a) Angos-

tura project.—Design of the dam and spill-

way has been agreed upon, the cost

estimate completed, and a summary of

project costs prepared. Work was con-

tinued on the designs and estimates for

the proposed dam at the Horse Camp site.

(6) Rapid Valley project.—A study was
made of the Deerfield Reservoir as a
storage possibility for the present irri-

gated lands only. A design for the Deer-

field Dam is now being prepared. A
survey is being made of a small reservoir

and dam site at Buffalo Gap, near Hot
Springs.

Utah investigations.— (a) Blue Bench.—
All field data pertaining to the surveys of

several canals were worked up and cost

estimates of the same prepared. Cost

estimates of three alternate canal locations

were revised and completed.

(6) Dixie project.—The canal line for-

merly surveyed is being inspected.

(c) Salt Lake Metropolitan Water Dis-

trict Aqueduct.—-Report on the Salt Lake
Aqueduct investigations was approved
on June 18, 1937.

Colorado River Basin.— (a) Irrigated

area survey—-Monticello, Utah.—Mapping
was continued during the month and an

area of 10,240 acres was completed.

(b) Lower Dolores River.—Irrigated

lands on the Lower Dolores River were
mapped and small areas of undeveloped

lands were classified during the month.

(c) Piceance Creek, Colorado.— Map-
ping of irrigated lands on Piceance

Creek and its tributaries was continued

and an area of 14,400 acres was completed.

(d) Price, Huntington and Cottonwood

Rivers, Utah.—Mapping of irrigated lands

and classification of undeveloped lands

along Price River was initiated and
mapping of similar areas on Huntington
and Cottonwood Rivers was continued.

(e) Proposed Dolores project, Colorado

and Utah.—Classification of undeveloped
lands was completed.

(/) San Miguel area, Colorado.—Classi-

fication of undeveloped lands on the

proposed Lilylands project was continued,

and mapping of irrigated lands on the

San Miguel project was continued.

Eight Thousand Miles of
Reclamation
(Continued from p. 186)

velopment, and regulation of the North
Platte River. Its two dams, Seminoe and
Alcova, will interlock with Pathfinder

and Guernsey Dams of the North Platte

project in river regulation. Seminoe
Dam will abut against the solid walls of

Granite Canyon upstream from Path-

finder Reservoir. Alcova diversion dam,
of the rolled-earth type, is rapidly re-

placing part of the mountain at the

narrow Alcova Canyon which the river

spent many years in taking away.
Within a few miles from Denver, Colo.,

and offering a fitting climax to the trip, is

the scene of the proposed Colorado-Big

Thompson transmountain diversion proj-

ect (picture no. 10). With an ingenious

layout of catch basins, diversion dams,
tunnels, canals, power drops, and storage

reservoirs, it is planned to divert water
from the headwaters of the Colorado
River through the Continental Divide as

a supplemental supply for the rich farm
lands of northeastern Colorado.

Even such a cursory visit to the proj-

ects as herein described shows the Bureau
of Reclamation to be continuously push-

ing on to greater achievement and estab-

lishing its position as a Government
agency of vital importance to the whole

Nation.

Single-Blade Weed Eradica-

tor Drawing Available

The Bureau has received so many re-

quests for information on the single-

blade weed eradicator, now being used

on many Reclamation projects for root-

cutting to eradicate wild morning glory,

Russian knapweed, white top, and other

noxious perennial weeds, that a reprint

has been made of the drawing and accom-

panying explanation "A Weed Eradica-

tion Program" published in the February

issue of the Reclamation Era.

The single-blade weed eradicator is a

relatively inexpensive tool which a farmer

can construct with the aid of a blacksmith.

A full description of the material required

for this tool is given on the drawing and

detailed instructions as to its use to kill

spreading perennial weeds are contained

in the text.

As long as the supply lasts, reprints of

the drawing no. 26236 with the article

"A Weed Eradication Program" are

available without charge to project

superintendents, county agents, agri-

cultural instructors, and farmers inter-

ested in building a weed eradicator.
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Articles on Irrigation and Related Subjects

All-American Canal:

Draglines rush All-American Canal
work, illus., Felix Heidelburg, In-

ternational Engineer, May 1937,

vol. 71, no. 3, pp. 120-123.

Final excavation in sand and rock

for All-American Canal, illus., Jos.

C. Coyle, Contractors and Engi-

neers Monthly, June 1937, v. 34,

no. 6, pp. 15, 42, and 43.

Bartlett Dam:
Highest multiple arch dam under

construction on Verde River in

Arizona, illus., Western Cons.

News, June 1937, v. 12, no. 6,

pp. 204-207.

Bourne, R. F., and A. H. Davis:

Study of the deterioration of rigid

metal electrical conduit when ex-

posed to 100 percent humid at-

mosphere, Tecb. Memo. no. 554,

May 17, 1937, 10 pages, price 25
cents.

Colden, Hon. Chas. J.:

Unjust attacks on irrigation—West-
ern States contribute to entire

Nation, Congressional Record,

May 20, 1937, vol. 81, no. 96,

pp. 6379-6380.

Conkling, Harold:

Underground water control, dis-

cussion, Proc. A. S. C. E. May,
1937, vol. 63, no. 5, pp. 911-914.

Culver, D. S.:

Procedure for making temperature

studies on exposed slabs, technical,

memorandum, no. 551, May 7,

1937, 26 pages, with charts. Price

$1.10.

Cummings, Homer, Attorney General:

Identical sealed bids received by
Government agencies, Extension

remarks, Arthur D. Hadley, Con-

gressional Record, June 9, 1937,

v. 81, no. 109, p. 7205.

Edwards, Philip J.:

Trial-load twist analyses of Friant

Dam joints grouted. Tech. mem-
orandum, no. 553, May 14, 1937,

19 with charts. Price $0.95.

Glendale, Calif.:

Glendale pays ten years in advance
on contract for Boulder Dam
power, Southwest Builder and
Contractor, June 25, 1937, v. 89,

no. 26, p. 11.

Grand Coulee Dam:
Can the Columbia be controlled,

illus., The Earth Mover, June

1937, v. 24, no. 6, pp. 11-15.

Contractors win river battle (with

grout and bentonite), illus., Eng.

News-Record, July 1, 1937, v.

119, pp. 13-16.

Fortune, July 1937. Beautifully il-

lustrated.

Repairing cofferdam break at the

Grand Coulee Dam, illus., Western
Constr. News, May 1937, vol. 12,

no. 5, pp. 184-185.

Haw, John W.:

Washington-Northern Idaho. Set-

tlement pamphlet of 56 pages, pro-

fusely illustrated, issued by Nor-
thern Pacific Railroad in Spring

of 1937. (Contains description of

Yakima Valley and Columbia
Basin project.)

Houck, Fred A.:

Analysis of a circular arch under
uniform load, Technical Memo-
randum no. 550, April 29, 1937,

33 pp. Price 80 cents.

Hutchins, Wells A.:

Mutual Irrigation Companies in

California and Utah, illus., nu-

merous tables, Farm Credit Admin-
istration, Bulletin no. 8, Oct. 1936,

235 pp.

Ickes, Hon. Harold L.:

P. W. A. summarizes accomplish-

ments of its 4-year construction

program. The Constructor, June

1937, vol. 19, no. 6, pp. 24-25.

Imperial Dam:
Imperial Dam project progresses

rapidly, illus., Jos. C. Coyle, Con-
tractors and Engineers Monthly,

May 1937, vol. 34, no. 5, pp. 2,

40, 41, 53-56.

Larsen, R. T.:

Spillway job at Horse Mesa Dam,
illus., Southwest Builder and Con-

tractor, July 2, 1937, vol. 90, pp.

12-15.

Lawson, L. M.:

Rectification of the Rio Grande, illus.,

Civil Engineering, Julyl9 37, vol.

7. pp. 457-461.

Marshall Ford Dam:
Allied construction firms start work
on Marshall Ford Dam, illus.,

Construction Methods, June 1937,

vol. 19, no. 6, pp. 64-65.

Marshall Ford Dam designed for

raising in future plans, Eng. News-
Record, May 13, 1937, vol. 118,

p. 712.

Martin, Hon. John A.:

Reclamation Policy—In the West
irrigation water is life. Cong.

Record, May 19, 1937, vol. 81, no.

95, pp. 6280-6281.

Mead, Lake:

Passage of turbid water through Lake
Mead, Discussion by Messrs. 0. A.

Faris, P. A. Jones, C. S. Scofield,

and Ivan E. Houk, Proc. A. S. C.

E., June 1937, vol. 63, no. 6, pp.

1208-1214. (Charts of tempera-

ture in Lake Mead and Elephant

Butte Reservoir.)

Mexico, irrigation:

Irrigation development in Mexico,

history, projects, and results, illus.,

Chas. P. Williams, Western Cons.

News, May 1937, vol. 12, no. 5,

pp. 178-183.

Murdock, Hon. John R.:

American or Mexican (Colorado

River water). Cong. Record,

May 14, 1937, vol. 81, p. 6005.

How shall the Colorado River be

further developed? Cong. Rec-

ord, June 8, 1937, vol. 81, no. 108,

pp. 7144-7145.

What do you know about the Gila

project? Cong. Record, May 24,

1937, vol. 81, no. 98, pp. 6512-6513.

Nebraska:

Twenty-first Report, Bureau of

Irrigation water power and
drainage of the department of

roads andirrigation, R. H. Willis,

Chief of Bureau, pp. 269-972.

(Table on p. 384 gives the irriga-

ted area by counties; total, 710,-

548 acres.)

Oregon Reclamation Commission:

Fifth biennial report, State Reclama-

tion Commission, 1934-36. Chas
E. Stricklin, Secretary, 1937, 76

pp. (Contains list and index of

all irrigation districts in Oregon.)

Page, John C:
Water problems grow more complex

day by day, Commissioner says.

Address at River and Harbors

Congress, Southwest Builder and
Contractor, May 21, 1937, vol. 89,

no. 21, pp. 14-16.

Parker Dam:
Rapid progress on deep excavation

for Parker Dam on Colorado River,

illus., Southwest Builder and Con-

tractor, June 4, 1937, vol. 89, no.

23, pp. 13-14.

Hydraulic models used in design of

Parker Dam, illus., S. Perliter,

Civil Engineering, June 1937, vol.

7, no. 6, pp. 409-410.

Power Development:

The challenge from Federal Power

Developments, Geo. C. Tenney,

Electrical West, June 1937, vol. 78,

no. 6, p. 90. ("The West is grow-

ing in population more than twice

as fast as the rest of the Nation

—

three times as fast as the East.

People are coming from the Dust

Bowl looking for farms.")

Preston, Porter J.:

Brief biography with portrait, Colo-

rado Engineers Bulletin, June

1937, vol. 21, no. 6, pp. 28-29.

Report on Colorado-Big Thompson
project, Feb. 3, 1937, S. Doc. 80;

75th Cong., 1st Ses., 33 pages.
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Quinn, Hon. Jus. L.:

Congress pays tribute to Secretary

of the Interior Harold L. Ickes,

Cong. Record, June 1, 1937, vol.

81, no. 103, pp. 0830-GS31.

Roza Tunnels:

The Roza Tunnels, illus., Walter A.

Averill, Pacific Builder and Engi-

neer, June 5, 1937, v. 43, no. 23,

pp. 42-46.

Russell, Frank M.:

Design data for gallery stresses as

determined by means of plaster-

celite models, Tech. Memo. no.

555, June 16, 1937, 28 pp. including

numerous charts, price $2.30.

Sanford, Geo. O.:

Power development on Federal rec-

lamation projects, Agricultural En-
gineering, May 1937, vol. 18, pp.
215-6.

Savage, John L.:

Homage to an engineer, editorial on

"Jack" Savage and his work.

Compressed Air Magazine, May
1937, vol. 42, no. 5, p. 5331.

The Boulder Dam, special lecture

(in London) April 15, 1937, illus.,

Journal of the Institution of Civil

Engineers, no. 7, 1936-1937, June
1937, pp. 161-180.

Schnurr, Miss Mae A.:

Biography of Major General Edward
Murphy Markham, Chief of Engi-

neers, War Department. Explo-

sives Engineer, June 1937.

Biography, with portrait, of John C.

Page, Commissioner of Reclama-
tion. Explosives ! Engineer, July

1937,'vol. 15, no. 7, pp. 196-197.

Schwellenbach, Hon. Lewis B.:

Conservation of National Resources,

Radio address. Inserted in Cong.

Record by Hon. Carl A. Hatch,

Cong. Record, June 1, 1937, vol.

81, no. 103, pp. 6822-24.

Stubbs, Jas. A.:

Tri-axial elastic properties of plaster-

celite cubes. Technical Memoran-
dum no. 552, May 17, 1937, 31

pages, charts and illus. Price

$2.15.

Texas:

12th report Board of Water Engi-

neers, Sept. 1, 1934 to Aug. 31,

1936, C. S. Clark, chairman, 56 pp.

Upstream Engineering:

Headwaters, control and use. Papers

presented at the Upstream Engi-
neering conference, September 22
and 23, 1936, illus., 261 pages.

Government Printing Office. Price

60 cents.

Vi tter, C. P.:

Stresses around circular holes in dams
and buttresses, discussion, Proc.

Am. S. C. E., May 1937, vol. 63

pp., 1013-15.

Storage in Lake Mead
Storage of water in Lake Mead began in February 1935 and reached a maximum

that year on July 31, with 4,578,000 acre feet. The maximum in 1936 was on Sep-
tember 10, with 9,640,000 acre feet.

1935
February.

.

March
April
May
June
July
August
September -

October
November,
December

1936
January
February .

.

March
April

Acre feet

110,000
84, 000

402, 000
1, 080, 000
3, 875, 000
4, 578, 000
4, 489, 000
4, 284, 000
4, 055, 000
3, 805, 000
3, 810, 000

3, 790, 000
3, 810, 000
3, 734, 000
4, 343, 000

Elevation

708. 7
701. 7
752. 7
806. 6
910.

928. 45
925. 9
920. 75
914. 9
908. 3
908. 4

907. 9
908. 4
906.9
922. 25

1936—Con.
May
June
July
August
September
October
November
December

1937
January
February
March
April
May
June
July 4

Acre feet

7, 076, 000
8, 978, 000
9, 291, 000
9, 550, 000
9, 559, 000
9, 426, 000
9, 491, 000
9, 481, 000

9, 402, 000
9, 661, 000
9, 984, 000

10, 929, 000
13, 582, 000
15, 121,000
15, 250, 000

Elevation

982. 45
1015. 50
1020. 45
1024. 45
1024. 60
1022. 55
1023. 55
1023. 35

1022. 25
1026. 15
1031. 00
1044. 55
1078. 71
1096. 53
1097. 88

On July 4, 1937, water in Lake Mead was about 450 feet deep, and the lake ex-

tended to a distance of 108 miles.
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Reclamation Organization Activities and Project Visitors

R. F. Walter, chief engineer, visited

the Ogden River and Provo River

projects in Utah on June 29. At Ogden
River Mr. Walter made an inspection

trip to the Pine View Dam, and at

Provo River he discussed various features

incident to the Deer Creek division.

Mr. Walter was on the Boulder Canyon
project on June 30.

On recommendation of Commissioner

Page, the Secretary of the Interior has

approved the transfer and promotion of

Roy B. Williams, construction engineer,

All-American Canal project, Yuma, Ariz.,

to the Washington office, where he will

take over the duties of the new position

of Assistant Commissioner. Mr. Wil-

liams has been in the Bureau since 1913

in various responsible engineering assign-

ments.

Leo J. Foster, construction engineer,

Humboldt project, Reno, Nev., has been

transferred to the All-American Canal

and Gila projects, with headquarters at

Yuma, Ariz. Mr. Foster succeeds R. B.

Williams as construction engineer.

Wesley R. Nelson, associate engineer,

Boulder Canyon project, was transferred

to the Washington office on April 6, 1930.

Effective June 28, 1937, Mr. Nelson was
promoted to the position of Chief of the

Engineering Division, Washington office,

to fill the vacancy left by the appoint-

ment of John C. Page, as Commissioner
of Reclamation on January 25 last.

John S. Martin, Chief Clerk of the

C. C, C division, Washington office, has

been appointed through civil-service rein-

statement to the Pine River project as

chief clerk Mr. Martin was formerly

employed on the Boise, Minidoka, and
Grand Valley projects, resigning from
the Government service to go with the

Minidoka irrigation district. After 4

years with that organization lie was
engaged in private business until reem-

ployed by the Bureau on emergency
work in the Washington office Novem-
ber 1933.

L. H. Mitchell, field supervisor of

Operation and Maintenance, spent sev-

eral days during June on the Uncoin-

pahgre project. Mr. Mitchell also visited

the Provo River project and discussed

with the officials, matters pertaining to

weed control.

Louis R. Douglas, recently appointed

safety engineer of the Bureau of Recla-

mation, spent the week beginning July

18 in the Washington office working out

the details of an accident-prevention

program which will shortly be started on
all projects. Mr. Douglas is planning to

visit all projects for the purpose of

acquainting supervisory officials with the

program, the report to lie made, and
methods to be followed in bringing about

a reduction of lost-time accidents.

S. E. Rockwell, engineer from the

Denver office, spent several days during

June on the Milk River project.

S. O. Harper, assistant cliief engi-

neer, and F. F. Smith, engineer, inspected

McMillan and Avalon Dams on the

Carlsbad project during June.

E. R. Mills, chief clerk, Central

Valley project, accompanied by C. A.

Lyman, field representative, paid a

short visit to the Orland project the

latter part of June.

Walter S. Ball, field supervisor of

weed control, State of California, was
on the Klamath project on June 27, when
he inspected weed conditions on the Tule
Lake division.

T. R. Smith, construction engineer

for the Prosser power plant and the

Kennett division, Yakima project, and
now employed on the Central Valley

project, was in the Yakima project office

on June 30.

Charles S. Hale, engineer with head-

quarters at Reno, Nev., has been desig-

nated by Commissioner Page as acting

construction engineer of Truckee River

storage project, following the transfer of

L. J. Foster to the Ail-American Canal

project.

The following appointments were au-

thorized during the month of June by the

Secretary of the Interior:

Washington office:

Charles Mann, junior clerk, En-

gineering division, vice Jacob S.

Matlack, resigned.

Denver office:

Luke E. Allen, junior clerk, vice

Emmett E. Rowell, resigned.

Denver office—Continued.

Milton James Evans, junior engineer,

vice Dolph Campbell, resigned.

Mr. Evans was transferred from the

Bureau of Standards, Department
of Commerce, Riverside, Calif.

Sherman O. Gaskin, messenger.

Carey R. Hughes, engineering drafts-

man (was formerly in General

Land Office at Denver).

Benjamin E. McCown, associate

engineer.

Alfred F. Sigwalt, junior engineer,

by transfer from the U. S. En-
gineer Office, War Department,

Milwaukee, Wis.

Milk River project:

Miss Mineola L. Fenter, junior clerk,

vice Lillian Hornick.

Shoshone project:

Mrs. Dorothy Furlong, junior clerk.

Central Valley project:

Joseph J. Cullinan, chief of field

party.

Columbia Basin project:

Glendon A. Mack, assistant clerk.

Frank L. Maynard, supervisor of

Labor Relations.

Charles C. Parsons, assistant super-

visor of Labor Relations.

Yakima project:

Albert F. Chittenden, inspector,

Roza division.

The following transfers were authorized

during the month of June by the Secre-

tary of the Interior:

To Denver:

Frank C. Merriell, engineer, from

Grand Junction, Colo., to the

Western Slope Surveys.

Grover R. Filler, laboratory aide,

from Fort Collins, Colo.

Marvin R. Spindler, junior engineer,

from laboratory aide, Fort Col-

lins, Colo., vice Irwin M. Smith,

resigned.

J. Edwin Hall, assistant clerk, from

Ogden, Utah.

George Tartleton, assistant engineer,

from Parker Dam, Calif.

Harold W. Mutch, associate engineer,

from the Conchas Surveys, Tu-
cumcari, N. Mex.

From Denver:

Louis L. Ruhlen, inspector, to the

All-American Canal project, Yuma,
Ariz.

To Fresno Dam, Milk River project:

James A. Callen, assistant engineer,

from Ogden, Utah.

John H. Gibson, inspector, from

Ogden, Utah.

To Colorado River project, Texas:

Homer H. Mills, inspector, from
Boulder Canyon project.
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The following resignations have been

accepted by the Secretary of the Interior:

Denver office:

Marvin V. Maxwell, associate engi-

neer, to accept offer with the

Westinghouse Electric & Mfg.

Co., Detroit, Mich.

Robert W. Newsom, assistant en-

gineering draftsman, to accept

employment with the Shell Oil

Co., Martinez, Calif.

William J. Farrell, junior engineer,

to enter into private work with his

brother in West Palm Beach, Fla.

Leonard A. Brickham, junior engi-

neer, to go with the Utah Copper

Co., Salt Lake City, Utah.

Miss Inez C. Mahoney, clerk, All-

American Canal project, was recently

married and the records were changed,

effective May 19, to show her name as

Mrs. Inez C. Randall.

Homer D. Graham, formerly superin-

tendent of C. C. C. Camp BR-23, at

Montrose, Colo., on the Uncompahgre

project has been appointed administra-

tive inspector, with headquarters at

Denver, for the C. C. C. camps assigned

to the Bureau of Reclamation. Mr.

Graham has been associated with C. C. C.

camps since July 1933, the past 2 years

being in charge of the Montrose camp.

In addition to his C. C. C. training, Mr.

Graham is weU qualified for his new
position, having had many years of ex-

perience as county engineer for Delta

County and city engineer for Delta, Colo.,

in addition to an extended construction

experience.

Louis S. Davis, engineer, C. C. C, and

Homer D. Graham, administrative in-

spector, C. C. C, of the Denver office

were in Washington on official business

for a week beginning July 14.

ALL-AMERICAN CANAL PROJECT.
ARIZONA-CALIFORNIA.

EXCAVATION ON CANAL ABOUT 5 MILES
BELOW IMPERIAL DAM. THIS CANAL
HAS A BOTTOM WIDTH OF 160 FEET
AND A CAPACITY OF 15,000 SECOND
FEET.

LAYING REINFORCEMENT FOR FLOOR
SLAB OF INLET TO PICACHO WASH
SIPHON.

RADIAL GATE STRUCTURE NO 3. GILA
HEADWORKS. IMPERIAL DAM.
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ADMINISTRATIVE ORGANIZATION OF THE BUREAU OF RECLAMATION
HAROLD L. ICKES, SECRETARY OF THE INTERIOR

THEODORE A. WALTERS. FIRST ASSISTANT SECRETARY, in charge of reclamation

John C. Page. Commissioner Roy B. Williams, Assistant Commissioner
Miss Mae A. Sehnurr. Assistant to Commissioner and Chief, Division of Public Relations; George O. Sanford, General Supervisor of Operation and Maintenince- D S

Stuver, Asst. Gen. Supr.; Wesley R. Nelson, Chief, Engineering Division; P. I. Taylor: Assistant Chief; A. R. Oolze, Supervising Engineer C C C Division-'
William F. Kubach, Chief Accountant; Charles N. McCulloch, Chief Clerk; Jesse W. Myer, Chief. Mails and Files Division; Miss Mary E. Gallagher Secretary to
the Commissioner ' J

Denver. Colo.. United States Customhouse

R. F. Walter, Chief Eng.; S. 0. Harper, Asst. Chief Eng.; J. L. Savage, Chief Designing Eng.; W. H. Nalder, Asst. Chief Designing Eng.; L. N. McClellan Chief Eleetri
cal Eng.; Kenneth B. Keener, Senior Engineer, Dams; II. R. McBirney, Senior Engineer, Canals; E. B. Debler, Hydraulic Eng.; I. E. Houk Senior Engineer
Technical Studies; Spencer L. Baird, District Counsel; L. R. Smith, Chief Clerk; Harry Caden, Fiscal Agent; A. McD. Brooks, Purchasing Agent C \ Lvman'
Field Representative; L. S. Davis, Engineer, C. C. C. Division

Projects under construction or operated in whole or in part by the Bureau of Reclamation

Project Office

Official in charge

Chief clerk

District counsel

Name Title Name Address

Ail-American Canal * Vunia, Ariz
Newell, S. Dak

Leo J. Foster
F. C. Youngblutt
H. J. Newell

Constr. engr
Superintendent
Constr. engr

do

J- C.Thrailkill
J. P. Siebeneicher
Robert B. Smith

Los Angeles. Calif.
Billings. Mont.
Portland. Oreg.
Los Angeles. Calif.
Portland. Oreg.
El Paso. Tex

Belle Fourche.
Boise Boise. Idaho. __ B. E. Stoutemyer
Boulder Dam and power plant 1_. Boulder City, Nev Ralph Lowry

do... B. E. Stoutemyer
Carlsbad. N. Mex
P'ort Sumner, N. Mex
Casper, Wyo

L. E. Foster Superintendent.
Wilfred W. Baker
H. W. Bashore
W. R. Young
H. P. Bunger

_ .do
Casper Alcova do

do
do
do...

Billings. Mont.
Los Angeles. Calif.
El Paso. Tex
Portland. Oreg.
Billings. Mont
Los Angeles, Calif.
Salt Lake City, Utah.

Sacramento, Calif E. R. Mills
Colorado R iver in Texas Austin, Tex
Columbia Basin Coulee Dam. Wash

Frenchtown. Mont
C. B. Funk B. E. Stoutemyer,

Frenchtown __
Gila, __. Leo J. Foster

W. J Cbiesman
Stanley R. Marean
B. E. Hayden
H. H.Johnson

Grand Valley ._. Grand Junction. Colo Superintendent
Resident engr. 2

Superintendent,
do

Emil T. Ficenec J R Alexander _

Humboldt
Klamath Falls. Oreg W. I Tinglev B. E. Stoutem.ver. Portland. Oreg.

Billings. Mont.
Do.

Portland. Oreg.
Salt Lake City. Utah.
Billings, Mont.
Salt Lake City, Utah.
I.os Angeles. Calif.
Portland. Oreg
Los Angeles. Calif.
Salt I.ake City. Utah.

Do.

E. E. Chabot
H. V. Hubbell
Dana Templin
E. J. Westerhouse
C. F. Gleason

Constr. engr
Superintendent

Supt. of power
Constr. engr
Superintendent

do

do
B. E. Stoutemyer .

Francis J. Farrell
North Platte

Ogden, Utah
Orland Orland, Calif _ D. L. Carmody

R. J. Newell
W. D. Funk-
Robert B. Smith :| E. Stoutemyer

Parker Dam Parker Dam. Calif
Bayfield, Colo... _.Pine River (Vallecito Dam) do John S. Martin

H. H.Berryhill
Salt Lake City, Utah
EI Paso. Tex

do
Rio Grande _ L. R. Fiock Superintendent

Caballo Dam Caballo. N. Mex S. F. Crerelius
H. I>. Comstock
Arthur P. Smyth
E. C. Koppen
E. O. Larsoo

do do Do
Superintendent C. B. Wentzel W. J. Burke

do
Billingv Mont.

1 >oBull Lake Damsitc Rivert on. Wyo
Salt River Constr. engr .

do
Edgar A. Peek
Francis J. Farrell

L. J. Windle2

Los Angeles. Calif.

Sail Lake City. Utab.
Billings. Mont.

Do.

Salt Lake City, Utah
Powell, WyoShoshone L.J. Windle2

Walter F. Kemp
A. W. Walker _

CharlesS.Hale
C. L. Tice
A A. Whitmore
C B. Elliott

Superintendent
Heart Mountain. Cody. Wyo

, do . . do
Sun River, Greenfields division Fairfield, Mont... _. Superintendent do Do.

Constr. engr ?

Reservoir supt. .

Salt Lake City, Utah.
Umatilla (McKay Dam)

Gunnison, Colo
Montrose. Colo..

B. E. Stoutemyer
Uncompahgre: Taylor Park

Constr. engr
do..

Ewalt P. Anderson
doRepairs to canals -- - do Do

H. A. Parker Emmanuel V. Hillius B. E. Stoutemyer _

. do
Portland. Oreg.

Vale C. C. Ketchum
do_. Philo M. Wheeler

Alex S. Harker
Noble O. Anderson

do
do__ ._

R J. Coffey
do Charles E.Crownover

R.C. E. Weber
Constr. engr
Superintendent

Do.
Los Angeles. Calif.Yuma. Am

1 Boulder Canyon. Acting. 3 Island Park and Grassy Lake Dams.

Projects or divisions of projects of Bureau of Reclamation operated by water users

Organization Office

Operating official Secretary

Name Title Name Address

Baker (Thief Valley division) Lower Powder River irrigation district
Hamilton. Mont
Boise. Idaho
Notus, Idaho
Grand Jctn., Colo
Ballantine. Mont
Hyrum, Utah
Bonanza, Oreg

do

Keating.
N. W. BUndauer
Wm. H. Tuller
W. H.Jordan
C. W. Tharp

Elsie H. Wagner
F. J. HanaganBoard of Control Project manager

Superintendent.
do .

Do Caldwell.
C. J. McCormich
H. S. ElliottHuntley

South Cache W. U. A B. L. MendenhalL .

Chas. A. Revell
Henry Schmor. Jr

Superintendent Harry C. Parker
Chas. A. Revell
Dorothy Eyers
O. B. Patterson
R. H. Clarkson
O. W. Paul

Logan.
Klamath, Langell Valley Langell Valley irrigation district

Sidney, Mont. _ .

Chinook, Mont
Rupert, Idaho
Burley. Idah<,
Gooding, Idaho .....

A. L. Benton
Frank A. Ballard
Hugh L. Crawford
S. T. Baer
W. H. Wallace...
T. W. Parry

President...
Rupert.

do
do
do
do...

Frank 0. Redfield
P. T. Sutphen

Truckee-Carson irrigation district
Gooding.
FallonH. W. Emery

Mitchell. Nebr
Gering. Nebr
Torrington, Wyo....
Northport. Nebr :

Okanogan, Wash
Ogden. Utah
Phoenix. Ariz
Powell. Wyo _

Deaver, Wyo
Payson. Utah.
Fort Shaw, Mont
Fairfield, Mont
Hermiston, Oreg
IrrigOD, Oreg.
Montrose. Colo
Ellensburg.Wash

Flora K. Schroeder
C. G. Klingman .

Mary E. Harrach
Mabel J. Thompson...
Nelson D. Thorp
D. D. Harris. .

Fort Laramie division
Do.. _

Gering-Fort Laramie irrigation district W. 0- Fleenor
Bert L. Adams. .

Superintendent. _. _.

do .__
do

Gering.
Torrington.
Bridgeport.
Okanogan.Okanogan irrigation district

Weber River Water Users' Assn
Salt River Valley W. U. A

Nelson D. Thorp
D. D. Harris _. ..do

Salt River H J. Lawson
M. P. McLaughlin ...

Superintendent
Irri. superintendent
Superintendent
Manager

do _

F. C. Henshaw
Geo. W. Atkins
Lee N. Richards _

E. G. Breeze
E.J.Gregory
H. P. Wangen
Enos D. Martin
A. C. Houghton
J. Frank Anderson
G. L. Sterling...

Powell.

Strawberry Valley Strawberry Water Users' Assn S. W. Grotegut Payson.

A. W. Walker do
Umatilla: East division Hermiston irrigation district..

West Extension irrigation district

E. D. Martin do
do

Hermiston.

Jesse R. Tompson
V. W. Russell

Acting superintendent
Manager Ellensburg.

'Operated by 5 irrigation districts.

Important investigations in progress

Project Office In charge of

—

Title

P.J.Preston
F.A.Banks _. Construction engineer

Do.
Lester C. Walker Do.

Denver. Colo _ Wm. G. Sloan. Do.
Grand Junction, Colo _ _ __ _ Frank C. Merriell Do

Black Hills
...do

Salt Lake City, Utah E. O. Larson
J. A. Keiinig ._

C. C. Fisher.

Do.
Tucumcari, N. Mex
La Grande, Oreg _

Associate Engineer.

Issued monthly by the Bureau of Reclamation, Department of the Interior, as apprived by the Director of the Budget. Sallie A. B. Coe Editor.
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HIGHLIGHTS OF

CONGRESSIONAL ACTION

C+-9

The close of the first session of the Seventy-fifth Congress passed appropriations totaling

$41,586,600, which permit the Bureau to continue its large construction program in 14 Western

States.

One new project was authorized in Colorado andfunds appropriated to commence construction

of the Colorado-Big Thompson project.

Congress also authorised the setting up of a commission to be composed of three members

appointed by the Secretary of the Interior, all members to possess an intimate knowledge of irriga-

tion farming and have no financial interest in the matters coming under their jurisdiction.

Employees of the Bureau of Reclamation are disqualified. The commission will investigate

the financial, economic, and other conditions affecting the ability to pay by water users on

Federal reclamation projects tinder their repayment contracts with the Government. The Bureau

welcomes this review and hopes that a competent commission will make a sincere effort to solve

the problems which lead to requests for moratoria and contract adjustments.

The commission is instructed to make recommendations to Congress as to the best, most

feasible and practicable comprehensive permanent plan based on the ability of water users to

meet water-right charges regularly and fully from year to year during periods of prosperity and

good prices for agricultural products, as well as during periods of decline in agricultural income

and unsatisfactory conditions of agriculture. The commission will also determine what pay-

ments should be required on amounts becoming due in 1937.

A special act passed by the Seventy-fifth Congress authorized an appropriation of $500,000

from the reclamation fund for small storage reservoirs to be located within the States subject to

the Federal Reclamation Act as the Secretary of the Interior may select, the cost of any one

storage not to exceed $50 ,000 . The appropriation teas not made and therefore work under the

authorization is delayed until funds can be secured during the next session of Congress, convening

in January 1938. The Bureau will take the initiative in asking for these funds.

We have every reason to be thankful for the fine cooperation of the administration and

Congress in furnishing sufficient funds to carry on our reclamation program.

John C. Page, Commissioner.
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The Relationship Between the Bureau of Reclamation and
Its Water Users

By John C. Page, Commissioner of Reclamation '

t:
^HE future of the Federal reclama-

tion policy rests with the projed

water users. In the end, the attitude

of the farmers served by the irrigation

systems built by the United States will

be accepted as the criterion of the success

of this work.

The Bureau of Reclamation may take

pride in the work it has done. It has

built well. In very few instances has its

planning been faulty. It has created

homes in what once was the desert for

840,000 people, who have built up in

these sparsely settled Western States

strong, progressive, and prosperous Amer-

ican communities.

Our purpose is to create opportunities

for diligent men and women to make
homes and to give them a chance by their

own efforts to win for themselves a fair

share of the necessities and luxuries of

life. This purpose, of course, is not

served alone by placing concrete and

steel in a dam. There is human engi-

neering beyond this.

Generally, our project people have

been prosperous, although agriculture

under irrigation is subject to the same
depressive influences which operated in

rural and in urban areas everywhere a

few years ago. Last year the crop

returns from Federal projects totaled

$136,502,480, or an average of $47.10

per acre. Last year and for the years

before that, through the depression and
beyond, the farmers on Federal projects

received a per acre crop return about

two and one-half times that received on
the average by all the farmers in the

United States. In addition to this

evidence, the excellent record made by
project water users in the repayment of

their construction costs is significant as

an index to the general well-being of the

project people. Ninety-nine percent of

all the money which has become due and
1 Address delivered in Caldwell, Idaho, Sept. 15,

1937, before the Federal Irrigation Congress.

payable under repayment contracts

has been collected by the Bureau of

Reclamation.

A total of $48,2(38,782.10 has become

due and payable from the projects under

their contracts for repayment of the con-

struction costs of their irrigation works,

and $47,562,012.45 has been repaid. To
date 831,581,702.14 has become due and
payable on charges for operation and main-

tenance, and $31,352,023.70has been paid.

Water rental charges to date have amount-
ed t.) $9,953,028.17, and $9,877,528.40 has

been paid.

Water users of all participating proj-

ects should be proud of their records.

They are records of obligations solemnly

accepted which should be scrupulously

met.

There is none whu understands better

than I that inequities may exist in the

repayment structures of the various

projects under the present legal require-

ment for repayment periods of equal

length. I know that in times of severe

localized drought some areas may suffer,

or that other conditions may conspire

to make oppressive inflexible contracts

that might have been justly considered

liberal at the time of their execution.

There is no disposition anywhere, and
certainly not in the Bureau of Reclama-

tion to turn Uncle Sam into an Uncle

Shylock, determined to take his pound of

flesh, where these contracts are con-

cerned.
COMMISSION APPOINTED

The Bureau and the Department of

Interior this year supported, the Con-

gress passed, and President Roosevelt

approved two bills, one to set up a com-

mission to study the repayment system

of the Bureau of Reclamation in an

effort to find a better method, and the

second appropriating $30,000 to finance

the investigation and the preparation of a

report to the Congress next year. In

addition, the Commission has authority

to recommend to the Secretary of

Interior the curtailment or suspension of

repayments due for 1937 from projects

where this action is warranted by present

conditions.

All of us who are charged with the

administration of the Federal reclamation

laws join wholeheartedly with you in hop-

ing that this Commission will be able to

devise a plan for repayment of construc-

tion costs which will prevent injustices,

inequities, and oppressive charges

wherever they exist.

This Commission will be set up shortly.

Secretary Harold L. Ickcs, of the Depart-

ment of Interior, now is considering names
of those eligible to serve. The Secretary,

you may be sure, is making an honest

effort to obtain outstanding men, with

thorough understanding of irrigation and
its problems, in whom you and the whole

country may have confidence, and whose
findings will carry weight in the Congress.

This Commission, however, cannot

work a miracle. Its report will not bring

the millenium. It can do no more than it

is assigned by the law to do. I doubt

whether it will be able to please everybody.

It is not empowered to recommend that

any obligations or any part of any obliga-

tion be written off the books. It can, and
I trust it will, arrive at an intelligent,

workable, fair, and equitable method of

collecting repayment charges which will

meet with the approval of the overwhelm-
ing number of project water users.

I will say with all frankness that I hope

the Commission will be able to devise a

repayment method which will do away for

all time with the necessity of and agitation

for blanket moratoria on project repay-

ments. Moratoria in which all projects

share, and share alike, regardless of the

need for relief or the financial conditions

prevailing among project water users

when continued beyond the emergency for

which they were devised, threaten the

verv foundation of the Federal recla-
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illation policy. I am opposed to them, as

should be all of us who are interested in

continuation of the Federal reclamation

program.

When the Federal reclamation policy

was adopted with the act of June 17,

1902, it was designed as a means of assist-

ing the Western States to help themselves.

Money obtained from the sale of public

lands in these Western States and from

similar sources, all western, was put in a

special fund, the reclamation fund, for

use in development of the West through

construction by the Federal Government
of irrigation projects. The reclamation

fund is a revolving fund. The cost of

i he projects built with money from this

fund is repaid by those benefiting and the

repayments go back into the fund.

CONTINUANCE OF RECLAMATION NECESSI-

TATES REPAYMENTS

The fundamental principle upon which

the policy was founded was that those

who benefit should repay the cost of their

projects, without interest, in order that

the benefits could be spread through new
construction to others. This principle is

the unchanging foundation rock upon

which the Federal reclamation policy is

erected. All that the West owes to

Federal reclamation in the way of growth

and development is a result of this. All

the promise that a continuation of the

Federal reclamation policy holds for the

future of these arid and semiarid States

is no more secure than the integrity of

the repayment principle. Anything which

tends to cut away this foundation, as do

indiscriminate and blanket moratoria,

threatens the whole reclamation structure.

The principle is fundamentally Ameri-

can and fundamentally sound.

It is for that reason that I oppose

blanket moratoria and favor more dis-

criminating relief for projects which are

in need. It is for that reason that I call

upon you and the water users of all

Federal reclamation projects to do

likewise.

Federal reclamation has not yet served

its complete purpose. From every part

of the West come pleas for new projects

or new storage reservoirs. The long

drought which began in 1929, and has

affected all or parts of the West in varying

degrees ever since, lias emphasized the

need for additional irrigation develop-

ment in this western third of our country.

In addition to the vagaries of the

weather, there are other factors at work
which add weight to the argument for

additional reclamation construction.

Many projects, whether originally con-

structed by the Federal Government or

by cooperative or individual effort, are in

need of additional water storage. This

does not result altogether by reason of

the drought, which is unprecedented,
al least in modern times, nor does it

result from poor planning originally in

connection with the construction of the

projects.

The need for a larger reserve water

supply stems from the very growth and

development of the West which irrigation

has fostered. It has been necessary in

order to feed the West's growing popula-

tion to farm more intensively in these

irrigated areas to which western farming

is confined. The old type of crop has

given way to new crops, which bring

larger per-acre yields and greater returns

to the farmers. But these new crops

require more water. Where pasture or

wheat required only one or two irriga-

tions, potatoes, fruits, vegetables, and
beets require more.

Obviously this means that some of the

old projects must have new reservoirs to

serve their water users under the new
conditions. Where can these projects

look for the new construction? I will

tell you where they do look. They look

to the Bureau of Reclamation to provide

the new dams and new reservoirs, and the

Bureau must rely upon the reclamation

revolving fund for the money.
Since it was set up, the reclamation

fund has received a total of $281,469,-

504.56. The two principal sources of this

money have been repayments and sale of

public lands, which have contributed more

than 112 millions of dollars each. But

the revenue to the fund from the sale of

public lands has been decreasing since

1908, and several years past this revenue

has been negligible. It has dropped from

$9,430,573.98 to $127,176.17. There is

no chance now for this revenue to in-

crease. There will be no important sales

of public lands in the future.

The reclamation fund is left without

its most important source of revenue. It

is left with only one reliable and important

source of revenue, and that is repayment

of construction costs of projects in

operation.

It, is true that during the emergency

Public Works Administration and Emer-
gency Relief Administration money was
allotted for Federal reclamation con-

struction without regard to the reclama-

tion fund. It is also true that three very

large projects were undertaken and are

being continued independent of the fund,

namely, the Grand Coulee, Columbia
Basin project in Washington,; the Central

Valley project in California; and the

Boulder Dam, Ail-American Canal project

,

in the Southwest.

The Congress, however, has displayed

no inclination to relieve the fund of the

other construction. When money has

been needed to complete other projects,

smaller than these, which were started

with emergency money, it has been ap-

propriated from the reclamation fund.

All new projects started since these allot-

ments have ceased, have been started by
appropriations from the reclamation fund.

At the close of this fiscal year the reclama-

tion fund will be depleted. This fund

next year will be unable to carry a pro-

gram of the size of that now- in progress,

unless new revenues are found for the

fund, through loan from the General

Treasury or otherwise.

ALL RECLAMATION PROJECTS

MUST REPAY IN FULL

It is important that everyone note that

despite the fact that some Federal rec-

lamation projects were constructed with

allotments from emergency funds, and
that three projects are under construction

with appropriations from the general fund

of the Treasury, every Federal reclama-

tion project is expected to repay in full

the cost of its construction. There is no

difference in this regard between a project

constructed from the reclamation fund

and one for which allotments were made.

I believe that the only type of project

undertaken by allotment from the Public

Works Administration and the Emergency
Relief Administration which is expected

to repay in full the entire amount, are the

reclamation projects. It might be said

that this fact makes the Federal reclama-

tion projects a preferred class.

In any event, it clearly illustrates the

fact that the strongest argument the

West has in favor of its development by

reclamation of arid lands and conserva-

tion of its meager water supply, so far as

the remainder of the country is concerned,

is that the money invested in these proj-

ects will be returned to the United States.

There may be arguments which would be

more potent in the eyes of the sociologist,

the planner, the man interested in na-

tional defense, or others, but to the

easterner or the taxpayer there is none.

I am confident that the Federal Gov-

ernment will continue to build reclamation

projects just so long as it can be said

honestly that there is reasonable expec-

tation that the projects will repay their

costs. Repudiation of repayment con-

tracts by water users would be fatal, and

continued agitation for moratoria in

instances where they are not clearly

justified would be a staggering blow.

The Bureau of Reclamation needs an

organization of its water users which can

serve as a clearing house for their prob-

lems, and speak authoritatively in their

behalf. This organization should not

serve the selfish interest of any group or

speak the will of any organized minority.

It should be truly representative. It

could furnish us guidance and advice, help

us to avoid mistakes, and make a real con-

tribution toward better understanding.

The project water users should consider

the embarrassing situation in which they

would place their Congressmen and the

Bureau of Reclamation if they should

urge construction of supplemental storage

reservoirs, which mean added investment

by the United States, and request simul-

(Continued on p. 201)
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Foundation Explorations

Completedfor Central Valley

Foundation exploratory work prelimi-

nary to construction of the two big dams
of the Central Valley project has been
completed. Almost miles of tunnels,

shafts, and drill holes were driven to de-

termine the adequacy of foundation rock

at six proposed dam sites.

The sites selected near Kennett on the

Sacramento River above Redding and at

Friant on the San Joaquin River north-

east of Fresno have definitely been proven
sound. Other sites explored were three

near Table Mountain on the Sacramento
River above Red Bluff and one at Baird on
the Pit River east of Kennett.

Solid rock has been reached in all of the

holes at Kennett and Friant, careful geo-

logical studies made of the cores brought
to the surface, and information sent to

Chief Engineer R. F. Walter of the Bu-
reau of Reclamation in Denver, Colo., for

completion of final dam designs.

Total penetration of holes on the four

sites was 30,708 feet of which more than
half, or 16,089 feet, was driven at Ken-
nett. Drill cores varied from an inch and
a half size produced by the diamond drills

to 3-foot diameter masses brought up by
the big calyx drills.

RIGGING AND CALYX DRILLING EQUIPMENT USED TO EXPLORE FOUNDATION OF FRIANT DAM SITE. RIGHT—ONE OF

THE BIG BITS WHICH CUT INTO THE UNDERGROUND ROCK TO PRODUCE 3-FOOT DIAMETER HOLES AND CORES FOR
GEOLOGICAL STUDY.

SOME OF THE 3-FOOT DIAMETER CORES OF ROCK TAKEN
OUT OF THE EARTH AT SHASTA AND FRIANT DAM
SITES. THESE CORES AND HOLES, PRODUCED BY
LARGE CALYX DRILLS, PROVIDE GEOLOGISTS AN
OPPORTUNITY TO DETERMINE THE ADEQUACY OF
THE FOUNDATION ROCK.

There were 227 separate tests made,
including 159 drill holes, totaling 21,175

feet; 42 shafts or pits, totaling 1,850 feet

in depth; and 26 tunnels and drifts, total-

ing 7,677 feet in length. The deepest hole

was at Table Mountain where in one in-

stance the drillers had to penetrate 355

feet to prove solid rock.

Table showing exploration of proposed Cen-
tral Valley project dam sites by Bureau
of Reclamation, done both by contract

and Government forces, 1986 mid 1937

Type of explo-
ration

Ken-
nett
(se-

lected)

Baird

Table
Moun-
tain

(3

sites)

Friant
(se-

lected)
Total

Tunnels
Feet
5,487

181

10,234
187

Fed
456
255

3,191
None

Feet
' 711

1, 12S

3,613
None

Feet
1,023
292

3, 557
393

Feet
7,677

Shafts 1, 856
Diamond drill. .

Calyx drill

20, 595
580

Total 16, 089 3,902 5,452 5.265 30. 708

1 Includes 145 feet of drifts from shafts.

Holes of all types total 227, including 2« tunnels and
drifts. 42 shafts or pits, and 159 drill holes of which 84
are at Kennett, 37 at Friant, 21 at Baird, and 17 at
Table Mountain.

DURING the month of July, 65,883

persons traveling in 21,094 cars

were checked through the two checking

stations operated by the Natoinal Park

Service on the Boulder Canyon project.

Fifty thousand nine hundred and eighty-

three persons entered the Nevada gate,

and 14,900 passed through the Arizona

gate. During the month 20,296 persons

in 5,698 cars were checked through the

Lake Mead station. Five hundred and
twenty-five persons visited the Overton

:nd Pierce Ferry districts.

LVBOR conditions on the Carlsbad

j project were good throughout the

month of July. All labor desiring em-
ployment was employed either on the

farms or in the potash industries.
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New Appointments in the Bureau of Reclamation

Ipper: ROY

Lower left: J. KENNARD CHEADLE, Chief Counsel and Assistant to the Commissioner Lower right: WESLEY R. NELSON, Chief, Engineering Division

Roy B. Williams

ROY B. WILLIAMS, former construc-

. tii in engineer in charge of the All-

American Canal and Gila projects, in

southern California and Arizona, was
appointed on August 9 to the position of

Assistant Commissioner of Reclamation.

Mr. Williams was born in Beattyville, Ky.,

but moved with his parents to Montana
when lie was 10 years of age. He was
graduated with degree B. S. in civil engi-

neering from Montana State College in

1911.

His first assignment with the Bureau of

Reclamation was in July 1912, when he

was employed as surveyman and instru-

mentman on the Flathead project, Mon-
tana. Later assignments carried him to

the St. Mary's storage and Sun River

projects in Montana, the Kittitas project

in Washington, Boulder Dam, and the

Ail-American Canal and Gila projects in

Arizona and California.
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Mr. Williams' assignments in the

Bureau have led him successively from

the position of instrumentman and sur-

veyman through the various steps to the

position of senior engineer and construc-

tion engineer, and his experience as resi-

dent and construction engineer on the

Kittitas division, Yakima project, Wash-
ington; as engineer during the construc-

tion of Boulder Dam; and as construction

engineer in charge of the Ail-American

Canal and Gila projects, hav^ fitted him
well for the position to which he has now
been assigned as Assistant Commissioner
of the Bureau of Reclamation in Wash-
ington.

/. Kennard Cheadlc

JKENNARD CHEADLE, Chief

* Counsel and Assistant to the Com-
missioner of Reclamation, was born at

Frankfort, Ind., February 9, 1905. He
spent 6 years at the University of Chicago,

from winch he holds the degrees of Ph.B.,

received in 1927 and J.D., received in 1929.

In 1927 he entered the law school of the

University of Washington, from which

he returned to the University of Chicago,

where he completed his course in 1929.

Mr. Cheadle graduated from Harvard
University in 1930 with the degree of

L.L.M.

Mr. Cheadle spent 3 years in the

University of Washington as assistant

professor of law, and was appointed to

the position of Assistant Solicitor for the

Department of the Interior on October 2,

1933. In this position he handled litiga-

tion and many legal cases involving rec-

lamation matters. He resigned from the

Government on September 15, 1935,

to accept a research fellowship at Har-

vard Law School, for the purpose of

doing research work on administrative

and constitutional law problems. Dur-

ing the past year Mr. Cheadle has been

1) older of the Chester Adgate Congdon
professoiship of public law in Syracuse

University College of Law.

With a background of legal education

and practice, Mr. Cheadle is appointed

as a legal resident of Seattle, Wash., and
enters upon the duties of Chief Counsel

and Assistant to the Commissioner of

Reclamation well equipped to handle the

present and increasing problems with

which the Bureau is confronted.

Wesley P. Nelson

WESLEY R. NELSON, new Chief

of the Engineering Division, was

born on a cattle ranch in southwestern

Colorado near Norwood, on November
21, 1897, of W. H. Nelson, from the

Shenandoah Valley of Virginia, and

Susan Minor Nelson of Chillicothe, Mo.

After selling his catt'e interests, his

father engaged in the construction of an
irrigation system to carry water a dis-

tance of about 35 miles from the San
Juan Mountains onto lands near Norwood
and Redvale, Colo.

Mr. Nelson received a grade and higb

school education in Norwood, Colo.,

spending his summers "on the ditch."

He attended the University of Colorado,
1915-17 and the University of Southern
California, 1917-18. He enlisted in the

United States Army, July 1918, and was
honorably discharged, February 1919,

with the rank of second lieutenant,

Field Artillery Reserve Corps. He was
in camp at the Presidio, San Francisco,

Calif., and at Zachary Taylor, Ky.
From 1919 to 1922 Mr. Nelson was

engaged with his father in running a

cattle ranch in southwestern Colorado.

He entered the sen ice of the Bureau of

Reclamation in November 1922, and
worked on the Orchard Mesa and Grand
Valley projects, in Colorado, under Mr.
Harper, and Mr. Page until June 192G in

the positions of rodman, levelman, instru-

mentman, chief of party and junior

engineer. He married Miss Etta Lou
Bennett of Delta, Colo., in 1923.

Mr. Nelson returned to the University

of Southern California in 192ti, to com-

plete his studies in civil engineering,

graduating in June 1927, with degree of

B. S. in civil engineering. He is a mem-
ber of Kappa Sigma, social fraternity,

Sigma Phi Delta engineering professional

fraternity, and Phi Kappa Phi and Chi

E] silon, honorary fraternil ies. He worked

in t he positions of surveyor, field engineer,

and chief engineer for the Radiore Co.

of Los Angeles, Calif., 1927-30. This

company was engaged in geophysical

prospecting, using electrical methods for

the determination of geological sub-

surface conditions.

Returning to the Bureau of Reclama-

tion in 1931, Mi'. Nelson was employed

on the Boulder Canyon project, at Boul-

der Dam in the positions of assistant

engineer and associate engineer under

Walker R. Young and John C. Page. He
was transferred to the Washington office

as engineer in April 1930 and appointed

Chief, Engineering Division, June 1937.

He is now Secretary of Committee D-18

on Soils for Engineering Purposes of

American Society for Testing Materials,

and Secretary of Interior Department

Recreation Association.

It will be seen that by early training,

education, and subsequent experience in

the Bureau of Reclamation, Mr. Nelson

is well qualified for his new duties and

responsibilities in the Bureau.

The Bureau of Reclamation
and Its Water Users

(Continued from p. 198)

taneouslj suspension of repayments on
previous expenditures.

Federal reclamation has its carping

critics who can turn all statistics into

deficits and who can paint word pictures

of any irrigated farm in which its green

fields appear more barren than the desert

from which it was so arduously carved.

These would be as happy as a pup with

its teeth in a rag doll to discover a real

argument to take the place of the straw

men with which they disport themselves.

Personally, I would be willing to give to

any man the right to say whether the

Federal reclamation program has been

valuable to the Nation and whether it

should be continued, if he could but have

a vision of what this area around Cald-

well and Boise, or that around Phoenix,

Ariz., or Yakima, Wash., for example,

would be without irrigation.

The social and economic creations of

the people who have irrigated the deserts

in these Western States, the bent of these

people for cooperation and teamwork, the

homes they have made, the rural com-
munities and the cities they have built

from nothing, and the wealth they have

generated, all are convincing arguments

and each represents an asset to the Nation

of immeasurable importance.

Reclamation Association

to Meet October J2-1

3

Fourteen Western States will be repre-

sented at the annual meeting of the Na-

tional Reclamation Association in Casper,

Wyo., October 12-13. At the 2-day con-

ference problems dealing with western

reclamation and irrigation legislation will

be discussed.

The States to be represented are

Arizona, California, Colorado, Idaho,

Montana, Nebraska, Nevada, Ncwr Mex-

ico, North Dakota, Oregon, Texas, Utah,

Washington, and Wyoming. O. S.

Warden, of Great Falls, Mont., is presi-

dent, and ( iharles B. Stafford, of Chey-

enne, Wyo., national director of the

associal ion.

IN 1936 nearly half the cantaloup acre-

age in Imperial Valley, California, was

planted with Powdery Mildew Resistant

Cantaloup.

ARECENT news item announces the

construction some time this fall of a

highway 10 miles long from the end of the

present pavement smith of Overton, Nev.,

to the boat landing on Lake Mead.

t:
4IE Boulder City trailer camp, con-

structed and to be operated by the

Bureau of Reclamation, was put into

operation during July, although it lias

not been completed.
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Appropriations for the Bureau of Reclamation for the Fiscal Year J938

{Public No. .",:> 75 Cong.)

The following is quoted from the ad
making appropriations for the Depart-

ment of the Interior for the fiscal year

ending .lime 30, 1938, and for other

purposes:

"Administrative provisions and limita-

tions: For all expenditures authorized by

the Act of June 17, 1902, and Acts

amendatory thereof or supplementary

thereto, known as the reclamation law,

and all other Acts under which expendi-

tures from said fund are authorized,

including not to exceed $100,000 for per-

sonal services and $15,000 for other

expenses in the office of the chief engineer,

$20,000 for telegraph, telephone, and

other communication service, $5,000 for

photographing and making photographic

prints, $41,250 for personal services, and

$7,500 for other expenses in the field legal

offices; examination of estimates for

appropriations in the field; refunds of

over-collections and deposits for other

purposes; not to exceed $15,000 for

lithographing, engraving, printing, and
binding; purchase of ice; purchase of

rubber boots for official use by employees;

maintenance and operation of horse-drawn

and motor-propelled passenger vehicles;

not to exceed $20,000 for purchase and
exchange of horse-drawn and motor-

propelled passenger-carrying vehicles;
packing, crating, and transportation (in-

cluding drayage) of personal effects of

employees upon permanent change of

station, under regulations to be prescribed

by the Secretary of the Interior; payment
of damages caused to the owners of lands

or other private property of any kind

by reason of the operations of the United

States, its officers or employees, in the

survey, construction, operation, or main-

tenance of irrigation works, and which

may be compromised by agreement
between the claimant and the Secretary

of the Interior, or such officers as he may
designate; payment for official telephone

service in the field hereafter incurred in

case of official telephones installed in

private houses when authorized under

regulations established by the Secretarj

of the Interior; not to exceed $1,000 for

expenses, except membership fees, of

attendance, when authorized by the

Secretary, upon meetings of technical and
professional societies required in connec-

tion with official work of the Bureau;

payment of rewards, when specifically

authorized by the Secretary of the In-

terior, for information leading to the

apprehension and conviction of persons

found guilty of the theft, damage, or

destruction of public property: Provided,

That the Secretary of the Interior in his

administration of the Bureau of Reclama-
tion is authorized to contract for medical

attention and service for employees and
to make necessary pay-roll deductions

agreed to by the employees therefor:

Provided further, That no part of any
sum provided fur in this Act for operation

and maintenance of any project or division

of a project by the Bureau of Reclamation

shall be used for the irrigation of any lands

within the boundaries of an irrigation

district which has contracted with the

Bureau of Reclamation and. which is in

arrears for more than twelve months in

the payment of any charges due the

United States, and no part of any sum
provided for in this Act for such purpose

shall be used for the irrigation of any
lands which have contracted with the

Bureau of Reclamation and which are in

arrears for more than twelve months in

the payment of any charges due from

said lands to the United States;

"Examination and inspection of proj-

ects and operation and maintenance of

reserved works: For examination of

accounts and inspection of the works of

various projects and divisions of projects

operated and maintained by irrigation

districts or water users' associations, and
bookkeeping, accounting, clerical, legal,

and other expenses incurred in accordance

with contract provisions for the repay-

ment of such expenses by the districts or

associations; and for operation and main-
tenance of the reserved works of a project

or division of a project when irrigation

districts, water users' associations, or

Warren Act contractors have contracted

to pay in advance but have failed to pay
their proportionate share of the cost of

such operation and maintenance, to be
expended under regulations to be pre-

scribed by the Secretary of the Interior,

$10,000;

"Yuma project, Arizona-California:

For operation and maintenance, $73,000:

Provide-], That not to exceed $25,000

from the power revenues shall be available

during the fiscal year 1938 for the opera-

tion and maintenance of the commercial

system;

"Orland project, California: For opera-

tion and maintenance, $33,000;

"Boise project, Idaho: For operation

and maintenance, $30,000;

"Minidoka project, Idaho: For opera-

tion and maintenance, reserved works,

$11,600: Provided, That not to exceed

$05,000 from the power revenues shall be

available during the fiscal year 1938 for

the operation of the commercial system;

and not to exceed $100,000 from power
revenues shall be available during the

fiscal year 1938 for continuation of con-

struction, south side division;

"North Platte project, Nebraska-Wyo-
ming: Not to exceed $60,000 from the

power revenues shall be available during

the fiscal year 1938, for the operation and

maintenance of the commercial system;

and not to exceed $6,000 from power
revenues allocated to the Northport irri-

gation district under subsection I, section

I, of the Act of December 5, 1924 (U. S.

C, title 43, sec. 501), shall be available

during the fiscal year 1938 for payment
on behalf of the Northport irrigation

district, to the Farmers' irrigation district

for carriage of water;

"Rio Grande project, New Mexico-
Texas: For operation and maintenance,

$350,000: Provided, That the Secretary of

the Interior is hereby authorized to enter

into a contract with the El Paso County
Water Improvement District Numbered 1

and the Elephant Butte Irrigation Dis-

trict of New Mexico by which the dis-

tricts will be relieved of the obligation of

making payment of the construction cost

chargeable to the development of power
of Elephant Butte Dam in the amount
determined as equitable by the Secretary

of the Interior in return for the convey-

ance by the said two districts to the

United States of all the districts' right,

title, interest, and estate in the use of

said dam and other project works, includ-

ing the project water supply, for the

development of hydroelectric energy:

Provided further, That in such contracts it

shall be stated that the use of the dam,
project works, and water supply for power
purposes shall not deplete or interfere

with the use thereof for irrigation pur-

poses: Provided further, That the net

earnings of the power plant and system
belonging to the United States and any-

other available revenues shall be applied,

until the cost thereof has been met, upon
the cost of the power development,

including (1) the cost of power facilities,

(2) the amount invested, as herein au-

thorized, in the cost of Elephant Butte

Dam, and (3) the amount invested by the

Bureau of Reclamation in Caballo Dam:
Provided further, That after the cost of

the power development has been met the

net earnings of the power plant and
system shall be disposed of as Congress

may direct.

"Owyhee project, Oregon: For opera-

tion and maintenance, $75,000;

"Klamath project, Oregon-California:

For operation and maintenance, $54,000:

Provided, That revenues received from

the lease of marginal lands, Tule Lake
division, shall be available for refunds to

the lessees in such cases where it becomes

necessary to make refunds because of

flooding or other reasons within the terms

of such leases;

"Yakima project, Washington: For

operation and maintenance, $265,000:

Provided, That not to exceed $25,000

from power revenues shall be available

during the fiscal year 1938 for operation

and maintenance of the power system;
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"Riverton project, Wyoming: For
operation and maintenance, $40,000:

Provided, That not to exceed .125,000 from
the power revenues shall be available

during the fiscal year 1938 for the

operation and maintenance of the com-
merical system;

"Shoshone project, Wyoming: For
operation and maintenance, Willwood
division, $15,000: Provided, That not to

exceed $25,000 from power revenues shall

be available during the fiscal year 1938

for the operation and maintenance of the

commercial system:

"Secondary and economic investiga-

tions: For cooperative and general in-

vestigations, including investigations nec-

essary to determine the economic condi-

tions and financial feasibility of projects

and investigations and other activities re-

lating to the reorganization, settlement of

lands, and financial adjustments of exist-

ing projects, including examination of

soils, classification of land, land-settle-

ment activities, including advertising in

newspapers and other publications, and
obtaining general economic and settle-

ment data, $10,000 together with the un-

expended balance of the appropriation for

these purposes for the fiscal year 1937:

Provided, That the expenditures from this

appropriation for any reclamation project

shall be considered as supplementary to

the appropriation for that project and
shall be accounted for and returned to the

reclamation fund as other expenditures

under the Reclamation Act: Provided fur-

ther, That the expenditure of any sums
from this appropriation for investigations

of any nature requested by States, munici-

palities, or other interests shall be upon

the basis of the State, municipality, or

other interest advancing at least 50 per

centum of the estimated cost of such

investigation;

"Operation and maintenance adminis-

tration: For necessary pay of employees,

traveling and other expenses incident to

the general administration of reclamation

projects, either operated and maintained

by the Bureau or transferred to water

users' organizations for operation and
maintenance, including giving informa-

tion and advice to settlers on reclamation

projects in the selection of lands, equip-

ment, and livestock, the preparation of

land for irrigation, the selection of crops,

methods of irrigation and agricultural

practice, and general farm management,
the cost of which shall be charged to the

general reclamation fund and shall not

be charged as a part of the construction

or operation and maintenance cost pay-

able by the water users under the projects,

$50,000;

"Limitation of expenditures: Under the

provisions of this Act no greater sum shall

be expended, nor shall the United States

be obligated to expend during the fiscal

year 1938, on any reclamation project ap-

propriated for herein, an amount in excess

of the sum herein appropriated therefor,
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nor shall the whole expenditures or obli-

gations incurred for all of such projects

for the fiscal year 1938 exceed the whole
amount in the reclamation fund for the

fiscal year;

"Interchange of appropriations: Ten
per centum of the foregoing amounts shall

be available interchangeably for expendi-

tures on the reclamation projects named;
but not more than 10 per centum shall be

added to the amount appropriated for any
one of said projects, except that should

existing works or the water supply for

lands under cultivation be endangered by
floods or other unusual conditions an

amount sufficient to make necessary emer-

gency repairs shall become available for

expenditure by further transfer of appro-

priation from any of said projects upon
approval of the Secretary of the Interior;

"Construction: For continuation of

construction of the following projects in

not to exceed the following amounts,

respectively, to be expended from the

Reclamation Fund under the same general

condition and in the same manner and

for the same objects of expenditure as

specified for projects hereinbefore in this

Act under the caption 'Bureau of Recla-

mation', and to be reimbursable under

the reclamation law:

"Gila project, Arizona, $700,000; said

Gila project, including the waters to be

diverted and used thereby and the lands

and structures for the diversion and

storage thereof, to be subject to the pro-

visions of the Boulder Canyon Project

Act of December 21, 1928, and subject

to and controlled by the provisions of the

Colorado River Compact signed at Santa

Fe, New Mexico, November 24, 1922;

"Salt River project, Arizona, $500,000;

"Orland project, California: For con-

struction and other work authorized by
section 5 of the Act of June 24, 1930 (49

Stat. 1907), $35,000;

"Colorado-Big Thompson project, Colo-

rado: For construction in accordance with

the plan described in Senate Document
Numbered 80, Seventy-fifth Congress,

$900,000: Provided, That no construction

thereof shall be commenced until the re-

payment of all costs of the project shall,

in the opinion of the Secretary of the In-

terior, be assured by appropriated con-

tracts with water conservancy districts,

or irrigation districts or water users' asso-

ciations organized under the laws of Colo-

rado, or other form of organization satis-

factory to the Secretary of the Interior;

"Pine River project, Colorado,

$500,000;

"Boise project, Idaho, Payette divi-

sion, $1,000,000;

"Sun River project, Montana, $300,000;

"Carlsbad project, New Mexico,

$200,000;

"Owyhee project, Oregon, $500,000;

"Klamath project, Oregon-California,

$125,000;

"Belle Fourche project, South Dakota,

$130,000;

"Ogden River project, Utah, $250,000;

"Provo River project, Utah, $750,000;

"Yakima project, Washington, Roza

division, $1,500,000;

"Casper-Alcova project, Wyoming,

$650,000: Provided, That in recognition

of the respective rights of both the States

of Colorado and Wyoming to the amicable

use of the waters of the North Platte

River, neither the construction, mainte-

nance, nor operation of said project shall

ever interfere with the present vested

rights or the fullest use hereafter for all

beneficial purposes of the waters of said
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stream or any of its tributaries within the

drainage basin thereof in Jackson County,

in the State of Colorado, and the Secre-

tary of the Interior is hereby authorized

and directed to reserve the power by con-

tract to enforce such provisions at all

times: Provided further, That from and

after the passage of this Act, the reclama-

tion project heretofore known as the

Casper-Alcova project shall be known and

designated on the public records as the

Kendrick project, and that the change in

the name of said project shall in no wise

affect the rights of the State of Wyoming
or the State of Colorado or any county,

municipality, corporation, association, or

person, and all records, surveys, maps,

and public documents of the United States

or of either of said States in which said

project is mentioned or referred to under

the name of the Casper-Alcova project

shall be held to refer to said project under

and by the name of the Kendrick project;

"Riverton project, Wyoming, $200,000;

"Shoshone project, Wyoming: Heart

Mountain division, $700,000; Willwood

division, $10,000; in all, $710,000;

"Colorado River Basin investigations,

$150,000;

"For administrative expenses on ac-

count of the above projects, including

personal services and other expenses in

the District of Columbia and in the field

$750,000, in addition to and for the same

objects of expenditure as are hereinbefore

enumerated in paragraphs 2 and 3 under

the caption 'Bureau of Reclamation'; in

all, $9,850,000: Provided, That of this

amount not to exceed $75,000 may lie

expended for personal services in the

District of Columbia.

"The unexpended balances of the

amounts appropriated from the reclama-

tion fund, special fund, under the caption

'Bureau of Reclamation, Construction',

in the Interior Department Appropria-

tion Act, fiscal year 1937, shall remain

available for the same purposes for the

fiscal year 1938.

"Total, from reclamation fund,

$11,010,600.

"To defray the cost of operating and
maintaining the Colorado River front

work and levee system adjacent to the

Yuma Federal irrigation project in Ari-

zona and California, subject only to sec-

tion 4 of the Act entitled 'An Act author-

izing the construction, repair, and preser-

vation of certain public works on rivers

and harbors, and for other purposes', ap-

proved January 21, 1927 (44 Stat., p.

1010), .115,000, together with the unex-

pended balance of the appropriation for

the fiscal year 1937.

"Boulder Canyon project: For the con-

tinuation of construction of the Boulder
Canyon Dam and incidental works in the

main stream of the Colorado River at

Black Canyon, to create a storage reser-

voir, and of a complete plant and inci-

dental structures suitable for the fullest

economic development of electrical energy

from the water discharged from such

reservoir; to acquire by proceedings in

eminent domain or otherwise, all lands,

rights-of-way, and other property neces-

sary for such purposes; and for incidental

operations, as authorized by the Boulder

Canyon Project Act, approved Decem-

ber 21, 1928 (U. S. C, title 43, ch. 12A);

$2,550,000, to be immediately available

and to remain available until advanced to

the Colorado River Dam fund, of which

sum not exceeding $50,000 shall be im-

mediately available for the construction

of a schoolhouse in Boulder City; and

there shall also be available from power

and other revenues not to exceed $500,000

for operation and maintenance of the

Boulder Canyon Dam, power plant, and

other facilities; which amounts of $2,-

550,000 and $500,000 shall be avail-

able for personal services in the District

of Columbia (not to exceed $25,000) and

in the field and for all other objects of

expenditure that are specified for projects

hereinbefore included in this Act, under

the caption 'Bureau of Reclamation,

Administrative provisions and limita-

tions', without regard to the amounts of

the limitations therein set forth.

"Boulder Canyon project (All-Ameri-

can Canal) : For continuation of construc-

tion of a diversion dam, and main canal

(and appurtenant structures) located en-

tirely within the United States connecting

the diversion clam with the Imperial and
Coachella Valleys in California; to ac-

quire by proceedings in eminent domain,

or otherwise, all lands, rights-of-way, and
other property necessary for such pur-

poses; and for incidental operations, as

authorized by the Boulder Canyon Proj-

ect Act, approved December 21, 1928

(U. S. C, title 43, ch. 12A); to be imme-
diately available and to remain available

until advanced to the Colorado River

Dam Fund, $1,500,000, which amount
shall be available for personal services in

the District of Columbia (not to exceed

$5,000) and in the field and for all other

objects of expenditure that are specified

for projects hereinbefore included in this

Act under the caption 'Bureau of Recla-

mation, administrative provisions and
limitations', without regard to the

amounts of the limitations therein set

forth.

"For continuation of construction of

the following projects and for general in-

vestigations in not to exceed the follow-

ing amounts, respectively, to be expended
from the general fund of the Treasury in

the same manner and for the same objects

of expenditure as specified for projects

included hereinbefore in this Act under

the caption 'Bureau of Reclamation', and
to be reimbursable under the reclamation

law:

"Central Valley project, California,

$12,500,000, togethei with the unex-

pended balance of the appropriation for

this project contained in the First De-

ficiency Act, fiscal year 1936;

"Grand Coulee Dam, Washington:

For continuation of construction of Grand
Coulee Dam and appurtenant works,

$13,000,000, together with the unex-

pended balance of the appropriation for

this dam contained in the Interior De-

partment Appropriation Act, fiscal year

1937;

"For general investigations, $200,000

to enable the Secretary of the Interior,

through the Bureau of Reclamation, to

carry on engineering and economic inves-

tigations of proposed Federal reclamation

projects, surveys for reconstruction, re-

habilitation, or extension of existing

projects and studies of water conserva-

tion and development plans, such investi-

gations, surveys, and studies to be carried

on by said Bureau either independently,

or, if deemed advisable by the Secretary

of the Interior, in cooperation with State

agencies and other Federal agencies, in-

cluding the Corps of Engineers, National

Resources Committee, and the Federal

Power Commission;

"For administrative expenses on ac-

count of the above projects, including

personal services in the District of Colum-

bia and in the field, $750,000, in addition

to and for the same objects of expenditure

as are hereinbefore enumerated in para-

graphs 2 and 3 under the caption 'Bu-

reau of Reclamation'; in all, $26,450,000:

Provided, That of this amount not to

exceed $75,000 may be expended for

personal services in the District of Co-

lumbia.

"The Public Works Administration

allotments made available to the Depart-

ment of the Interior, Bureau of Recla-

mation, pursuant to the National Indus-

trial Recovery Act of June 16, 1933, either

by direct allotments or by transfer of

allotments originally made to another De-

partment or agency, and the allocations

made to the Department of the Interior,

Bureau of Reclamation, from the appro-

priation contained in the Emergency

Relief Appropriation Act of April 8, 1935,

shall remain available for the purposes for

which allotted during the fiscal year 1938.

"Sec. 2. Appropriations herein made
for field work under the Office of the

Secretary, the General Land Office, the

Bureau of Indian Affairs, the Bureau of

Reclamation, the Geological Survey, the

Bureau of Mines, and the National Park

Service shall be available for the hire,

with or without personal services, of work

animals and animal-drawn and motor-

propelled vehicles and equipment.

ANEW cooperative canning plant, with

,.
a capacity of 1,000 cases in 10

hours, has been completed at Fruitdale,

Idaho, near the Owyhee project. Fruit-

land is about 3}i miles from Ontario,

Oreg., so the plant is close enough to

handle crops grown on the project.
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Young Grapefruit Trees Never Grow Big Unless Watered Right

By Dr. G. E. P. Smith, Agricultural Engineer, University of Arizona

"*7"EARS ago the head gardener at the

J_ University of Arizona, a man of

Mexican descent who clung fondly to his

own language, stated the following apho-
rism to the writer: "Once a little tree,

always a little tree." From studies made
on the Yuma Mesa during the past 10

years, there appears to be considerable

truth in that maxim. A deficiency in

growth during the early years persists,

the trees do not "catch up" in later years,

and the first years of growth are there-

fore important.

The Irrigation Department •"> years ago
initiated tests of various irrigation prac-

tices and methods of soil temperature

control. Five plots of 39 trees each,

newly set, were given treatments.

One plot was sown to alfalfa, and
although the alfalfa depressed the soil

temperature effectively, the trees made
no growth whatever. Any advantage in

the months of July, August, and Sep-

tember was counteracted by the positive

injury in the spring months. The trees

clung to life desperately, but "marked
time." If alfalfa is used to provide green

manuring, it must be kept at a safe dis-

tance away from the trees.

The cowpeas plot, on which cowpeas
were planted each summer about the end

of May and turned under in late Sep-

tember, provided much better conditions

for growth of the young grapefruit trees;

and yet the results there were less favor-

able than on the check plot which was
kept bare and was irrigated weekly

through the summer months.

STRAW WAS HEAL HELP

The best growth was on the straw-

mulch plot, on which a mat of coarse,

nonhealing straw was placed around

each tree early in June and removed in

late September. With the cool soil and
no unfavorable influences, the trees of

this plot, from the very outset, "walked

away" from all the others and each year

the lead over the other plots has in-

creased. All the trees on this plot are uni-

formly large and handsome.

There can be no doubt as to the best

treatment for young orchards. A straw

mulch and 2 or 3 weeks' irrigation inter-

vals is vastly preferable to weekly irri-

gations on a bare soil, even for the loose,

porous, sandy soil of the Yuma Mesa.

The plot with a sesbania cover crop did

poorly. Sesbania in a citrus orchard

has nothing to recommend it.

The special treatments were discon-

tinued after 3 years, and the plots since

then have been kept bare and given the

regular orchard irrigation schedule which

includes biweekly irrigations during the

hot summer. It was desired to see

whether the early treatments would have

1RAFEFBUIT ORCHARD ON VI MA MESA, YUMA TROJEtT. ARIZONA-CALIFORNIA.

carry-over effects in succeeding years.

Under the regular schedule all plots,

even the alfalfa plot, have made good
growth; but the relative order (if rates (if

growth has been maintained and the trees

which were straw-mulched when young
are outdistancing the others.

OTHER EVIDENCE

These tests confirm previous tests

which were made jointly by the horticul-

ture and irrigation departments and were

reported in Technical Bulletin No. 37.

The plots in that series were given irri-

gations on 1-, 2-, 3-, 4-, 5-, and 6-week

intervals over a period of 5 years from

1927 to 1932. The development of the

trees was in the order of the frequencies.

Today, after 5 years of regular orchard

practice, the treetops retain theii stair-

steps relations. The trees which had
the early advantage of 1-week irrigations

are more than twice the volume and
production capacity of those at the other

end of the series.

Economically, it is essential to bring a

young orchard into production as early

as possible. An enterprise may be rated

as profitable if several boxes of fruit per

tree can be harvested the fifth or sixth

year; it may be ill-advised and a failure

if 3 to 5 more years elapse before a good

crop can be picked.

—

Arizona Producer,

July 15, 1937.

Minidoka Experiments in Processing Green Peas

The Otato Corporation of Burlcy, Idaho,

on the Minidoka project, is making an inter-

esting experiment in the processing of green

peas for human fond. Last spirng, con-

tracts were made wit h a few farmers f< ir the

growing of about 25 acres of the peas at

a price of $40 per ton for the shelled peas,

the company furnishing the seed, liar-

vesting of the crop was completed the mid-

dle of July with very satisfactory results.

The pea vines were cut with a mower
and hauled direct to the factory, where

the peas were harvested and made into

Hour by a process similar to that used

for making potato flour. Some of the

fields yielded 2 to 3 tons per acre, with a

minimum of labor and expense for grow-

ing. If the outcome of the tests should

prove successful, the operations of the

plant will be extended next year.
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A Successful Gopher Control Contest

By Henry Frauenj"elder, President, Yuma County Water Users'
1

Association

AN OUTLINE of the plan to control

±\ pocket gophers on the Valley divi-

sion of the Yuma project appeared in the

March issue of the Reclamation Era.

Since that time this successful contest

has come to a close. It was sponsored

by the Yuma County Water Users' As-

sociation and carried out by the pupils

enrolled in the five rural schools located

in the Valley division. Beginning about

the middle of February and scheduled to

continue until April 30, it was anticipated

that during the campaign a total of 10,000

or more gophers would be trapped. Ac-

tually 22,068 were accounted for, which

parently the gophers are most active in

the spring months of the year, during

which season their depredations are more
extensive than at any other time.

The high degree of success attained in

this spring's rodent control campaign was

due mainly to the enthusiastic coopera-

tion of everyone concerned. Interest in

the contest never lagged.

The services of a rodent-control spe-

cialist, Mack Taylor, were contributed by
the United States Bureau of Biological

Survey. Mr. Taylor instructed the school

pupils in the proper methods of trapping

gophers, visiting all the valley rural

WINNERS IN THE FIVE VALLEY SCHOOLS, TOGETHER WITH MACK TAYLOR. BIOLOGICAL SURVEY RODENT CONTEST

SPECIALIST (LEFT) AND HENRY FRAUENFEI.DER, PRESIDENT, YUMA COUNTY WATER USERS' ASSOCIATION (RIGHT).

is greatly in excess of the largest number
ever caught on the Yuma project in a like

period of time. These, together with

3,502 gophers trapped by the regular

project forces and 3,290 caught by the

E. C. W. rodent control crew during the

first 4 months of 1937, accounted for the

extermination of 28,860 of these trouble-

making pests this year on the Valley

division.

Pocket gophers are generally found
throughout the desert regions of the

Southwest. These burrowing vegetative

animals thrive and multiply rapidly on
irrigation projects as the moist loose

earth of canal banks and borders in irri-

gated fields offer ideal conditions for run-

ways and nesting places, and bountiful

food supplies are afforded by field crops

always close at hand. Burrowing activi-

ties of these little animals are often the

direct cause of breaks in canal and ditch

banks, with resultant property damage
as well as interference and delay in the

delivery of water to project farms. Ap-

schools at least twice each week. At
regular 2-week intervals, he collected the

tails that contestants were required to

turn in as evidence of the number of

gophers trapped, and for which they were

paid at the rate of 2 cents each. Farmers,

realizing the value of an effective clean-up

A*
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of gophers, offered additional liberal

rewards, ranging from 3 to 5 cents per

tail.

At regular intervals the Yuma Daily

Sun gave prominent space to news
stories, containing interesting facts con-

cerning the progress of the contest.

Principals and teachers posted clippings

of these news articles on their school

bulletin boards as they were especially

interesting to contestants and simulated

a healthy rivalry, which rapidly developed

between the several schools and the indi-

vidual contestants. Prizes of $5, $3.50,

and $2 were offered the three winners in

each of the five school districts, while

similar amounts were held out as rewards

for the three contestants leading the

entire valley at the close of the campaign.

Early in the contest, it became evident

that a record number of gophers would be

caught for both boys and girls in large

numbers entered enthusiastically into the

spirit of the contest.

The names of valley winners are given

below. It is interesting to note that a

girl won first prize in one of the school

districts.

GRAND l'HIZE WINNERS
VALLEY

FOR ENTIRE

First, Roy Cook, Somerton, 1,446

gophers.

Second, Juan Castillo, Gadsden, 1,30S

gophers.

Third, Diggs Walton, Somerton, 1,289

gophers.

Expensive repairs in canal banks are

often necessary as a result of breaks

caused by gophers. The splendid results

obtained at minimum cost in this year's

gopher control contests are very gratify-

ing to the officials of the Yuma County

Water Users' Association, who sponsored

the campaign, and it is very likely that it

will be made an annual affair for some

vears to come.

M v'A

EXPENSIVE CANAL BREAKS ARE FREQUENTLY CAUSED BY BURROWINl )F GOPHERS.
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Anti Noxious Weed Board Wages War on Yuma
Valley Weeds

Eight years ago forward-looking farmers

of the Yuma project, realizing the enor-

mous toll of weeds against their farm in-

come, filed a petition with the board of su-

pervisors of Yuma County for the organ-

ization of an anti noxious weed district to

provide for the eradication and control

of noxious weeds and grasses, as author-

ized under the noxious weeds law, article

V, chapter V of the 1928 Revised Codes
of Arizona.

The petition was approved by the

board of supervisors, and an election was
called to determine whether such district

should be organized. Landowners of

the valley voted in favor of a weed-control

district to be known as the Yuma Valley

Anti Noxious Weed District.

The affairs of the Yuma Valley anti-

noxious weed district are administered

by a board of directors, consisting of three

members elected at large from the district

for a term of 2 years. This board ap-

points an inspector to examine all lands

lying within the weed-control district,

including all rights-of-way of irrigation

ditches and all roads, highways, streets,

and other thoroughfares. If noxious

weeds or grasses are found, notice of their

presence is served upon the owner or

tenant. The board of directors also has

the right to declare and enforce quaran-

tine against land upon which noxious

weeds or grasses are found in order that

no article or product of any kind capable

of carrying the seed of such noxious weeds

be removed during the period of quaran-

tine. The owner may eradicate such

noxious weeds or grasses, but if he fails

or refuses to carry through such work to

successful completion, the board may
direct the inspector to have such weeds
or grasses eradicated and the actual cost

and expense of this work declared a lien

upon his land.

The present directors of the Yuma
Anti Noxious Weed Board, R. H. Thiel-

mann, Joe E. Turrentine, and Felix

Segula, were elected 4 years ago and re-

elected in March of this year. The board

has worked in close cooperation with

farmers of the valley lands and has

sponsored an outstanding educational

program to inform valley farmers of the

importance of eradicating noxious weeds.

Many farmers have voluntarily assumed
the initiative in clearing their lands of

noxious weeds, and, in other cases, notice

from the board has resulted in the owners

taking appropriate action on their own
responsibility.

An important part of the program of

the Anti Noxious Weed Board has been the

insertion of an article on weed control

and eradication each week on the farm

page of the Yuma Daily Sun. These
articles keep farmers informed on ways
to identify new or unfamiliar weeds, the

habits and characteristics of these weeds,

methods of eradication, the progress of

weed research and experiments, and weed-
control programs in other parts of the

country. The following interesting ex-

cept from this series of articles that

recently appeared in the Yuma Daily

Sun:

"In the work of eradicating weeds, we
have under way one of the foulest tracts

in the district. It is a 15-acre tract

planted in the best showing of pecans on
perhaps some of the best pecan land, very

soft, sandy and with enough loam to make
it fertile.

"Last year it had a strong growth of

puncture vine, grass burs, quite a quantity

of Johnson grass and on one side plenty

of cockle burs.

"The land is level, well bordered and
the rows of trees are set about one disk

width from the borders. The seeds of

these weeds generally ripened. However,

before any sprouted this spring the dry

vegetation was cleared from under the

trees and a fair job of burning the whole

tract accomplished.

"On May 15 the second disking was

begun lengthwise of the tree rows. It is

intended to follow this by cross disking

and working as close to the edges as

possible. Disking will be repeated be-

tween irrigations, keeping close watch on

all skips and irregularities.

"The primary object is to start every

seed and then kill the plant that comes
from it and prevent new seed from exist-

ing."

As a check on weed control already

undertaken in the valley and as a basis

for future plans, the board is now making

a survey of noxious weeds, using the new
weed survey cards recently prepared by

the Operation and Maintenance Division

of the Bureau of Reclamation. The
card provides for listing all areas of

noxious and poisonous weeds along ditches

and drains and for compiling the acreage

of weeds causing serious damage to crops,

acreage where infestation is light and not

yet noticeably affecting crops, acreage

where weeds have taken over the land

and no craps are grown. A quarter

section diagram on the reverse side of the

card is used to indicate graphically the

location of all weed-infested areas. From
these diagrams, the area and degree of

infestation will be plotted on a county

section map.

The Anti-Noxious Weed Board has

declared war on Yuma Valley weeds and

it will be interesting to follow in the

articles of the Yuma Daily Sun the weekly

news of its campaign to combat weeds

encroaching on the fertile lands of Yuma
Valley.

Marshall Ford Dam
Allotted $5,000,000

An allotment of $5,000,000 from
emergency funds for the fiscal year 1938
had been made for continuation of con-

struction of Marshall Ford Dam, 12

miles above Austin, on the Colorado
River of Texas.

Marshall Ford Dam is one of a series of

dams planned for the river by the Lower
Colorado River Authority, a Texas
agency, and designed to regulate the

ilow of the river for flood control, inci-

dental power, and irrigation. The Mar-
shall Ford Dam is being constructed by
the Bureau of Reclamation as the Federal

Government's contribution to the flood-

control program, and the other structures

are being built by the Authority.

This dam will be constructed in two
stages. The first stage, which calls for a
concrete masonry dam 192 feet high and
2,285 feet long, to store 800,000 acre-feet

of water, is now under construction. The
second sbi^r, by which the dam would be

raised to a height of 270 feet for the

storage of 2,550,000 acre-feet of water,

may be undertaken in the future.

Construction of Marshall Ford Dam
was begun with an allotment of $5,000,000

of funds from the Emergency Relief Act
of 1935 to the Bureau of Reclamation.

The contract for construction of the dam
was awarded by Secretary of Interior

Harold L. Ickes, December 3, 1936, and
the structure was 10.5-percent complete

July 1, 1937. The contract was awarded
to Brown & Root, Inc., of Austin, and
the McKenzie Construction Co., of San
Antonio, on their joint bid of $5,781,235.

Several contracts for the purchase of

materials and machinery for the dam also

have been awarded, included among them
contracts totaling $1,780,379.94 for manu-
facture of 24 sets of control gates and
appurtenances for the outlet works and
contracts totaling $495,250 for cement.

The allotment just received brings to

a total of $10,000,000 funds made avail-

able for construction of Marshall Ford

Dam.

CONSTRUCTION of a packing house

75 by 170 feet in size has been

started by the Richey & Gilbert Co. at

Tieton, Wash. (Yakima project). The
warehouse is estimated to cost 110,000 to

% 12,000, and will contain modern washing

and packing equipment.

THE Humboldt project reports that

many men have been reemployed in

the mining industry on nearby properties.

Interest is increasing and a gradual im-

provement and development in mining

activities is noted.
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Bills introduced in the first session of the Seventy-fifth Congress of interest to the Bureau of Reclamation

INSTALLMENT NO. 2

Number

H. R. 3035 (see also H. K.
6210;.

11 i; 3354.

H. R. 3408 (see also II. J. Res.
97).

II. R. 3423 (see also II. R.
[603, S. 1195).

II. R. 3425 (see also S. 324)..

H. R. 3557 (see also S. 405).

II. R. 3590 (see references
under H. R.8).

n. R. 350.' (see also H.T R.
3788, B. R. 4347).

H. R. 3629.

II. R. 3682 (see references
under H. R. 273).

n. R. 3780.

H. R. 3788 (see also n. R.
3592, H. R. 4347).

H. R. 3872.

H. R. 3876 (see references
underH. R. 8).

H. R. 3889 (see also S. 1275).

II. R. 4096 (see also IT. R.
50)3).

II. R. 4193 isee references
under H. K. 258).

IT. R. 4220 (see references
under II. R. 8).

IT. R. 4269 (see also H. r.ioi,
S 1830).

II R. 1.3(7 (see also H. R.
3502. II. R. 3788).

H. R. 4410 (see also S. 1304).

II. R. 4470 (see references
under H. R. 295).

II. R. 41.M (see also H. R.
5010, H. R. 6180, H. R.
6551, II. Doc. 196, S. 2102).

II. R. 4003 (see also S. 1440)..

II. R. 4658 (sei' references
under H. K. 1500)

H. K. 4720

II. R. 4791 isee also H. R.
5013. II. R. 7319, 11. R.
7303, S. 2341).

II R. 4849 .

Title

To amend the act entitled "An act for the relief of unemploy-
ment through the performance of useful public work, and
for other purposes", approved .Mar. 31. 1033.

For the relief of the Great Northern Ry. Co..

To amend the Civil Service Act approved Jan. 16, 1883 (22

Stat. 403). and for other purposes (married persons clause).

To provide for the preferred employment of American citi-

zens by the < lovernment of the United States.

Providing payment to employees, Bureau of Reclamation,
for mileage traveled in privately owned automobiles.

For the relief of the Coast Fir & Cedar Products Co., Inc..

To create the Farm Tenant. Home Purchase Corporation, to

promote the purchase of farms and farm homes by farm
tenants, and for other purposes.

To improve the navigability of the Arkansas River and the
While River in Arkansas and Missouri, to provide (or

flood control of the Mississippi River and the Arkansas
and White River, to provide for reforestation and the use
of marginal lands; for the agricultural and industrial de-
velopment; for the irrigation of lands; for the restoration
and preservation of the water level and for the develop
ment of electrical power in the Arkansas and White River
Valley, and for other purposes.

To provide for establishing engineering experiment stations
at the laud-grant colleges.

To amend the act. of Mar. 4. 1923, entitled "An act to pro-

vide for the classification of civilian positions within the
District of Columbia and within the field services, and
amendments thereto."

I'n>\ idinp for the allocation of net revenues of the Shoshone
power plant of the Shoshone reclamation project in Wyo-
ming.

To improve the navigability and to provide for the flood

control of the upper Mississippi River; to provide for re-

torestation and the use of marginal lands in, and for the
agricultural and industrial development of, the upper
M ississippi River Basin; to provide for the restoration and
preservation of the water level, and for the development
of electrical power, in the upper Mississippi Basin; and
for other purposes

To create an executive department of the Government to be
known as the Department of Inland Watercourses

To encourage and promote the ownership of farm homes and
to make the possession of such homes more secure, to pro-
vide for the general welfare of the Tinted States, to provide
additional credit facilities for agricultural development,
and for other purposes.

Relating to the authority of the Reconstruction Finance Cor-
poration to make rehabilitation loans for the repair of dam-
ages caused by floods or other catastrophes, and for other
purposes.

1 Irani ing the consent of Congress to any 2 or more states to
enter into agreements or compacts for cooperative effort
and mutual assistance in the preservation of wildlife
resources

.

To create United States Civil Service Boards of Appeals

To provide homes and farms for the tenant farmers and share-
croppers of the. United States, and for other purposes.

To provide for a useful and comprehensive system for the
impounding, storing, conserving, and making use of the
unappropriated waters falling or emanating within the
United Slates, and for other purposes.

To improve the. navigability and to provide for the flood
control of the upper Mississippi River; to pn>\ ide for re-

forestation and the use of marginal lands in, and for the
agricultural and industrial development of, the upper Mis-
sissippi River Basin; to provide for the restoration and
preservation of the water level, and for the development of
electrical power, in the upper Mississippi Basin, and for
other purposes.

To provide for an adequate survey and classification of the
soil resources of the United stales; to provide for a system
of soil conservation; to provide for the prevention of inter-
state floods; to provide for an ever-normal granary; to pro-
vide for a system of commodity loans; to provide for dis-
posal of excess production of agricultural products, to pro-
vide for the regulation of imports of faun products; and for
other purposes.

To amend the act entitled "An act to amend the act entitled
'An act for the retirement of employees of the classified civil
service, and for other purposes', approved Maj 22, 1020,
and acts in amendment, thereof", approved Julj 3. lo.'o.

and May 29, 1930.

To make CCC a permanent agency

To provide for the control of the Hood waters of the rivers of
the United States, for the improvement of navigability of
such rivers, for reforestation and conservation of natural
resources, and for other purposes.

Relating to the eligibility of certain persons for admission to
the civil service

Making appropriations for the Treasurj and Post Office
I tepartments U r the fisi al year ending Juni 30, 1938. and
for other purposes.

To continue the Federal Emergency Administration of
Public Works and to finance additional public-works proj-
ects.

To provide for the alteration of n; changes to bridges over
navigable waters of the United stale-, for the apportion-
ment of the cost of such changes or alterations between the
lulled states and the owner or owners of such bridges, to
authorize tic appropriation of funds for mi- Ii pur] .

and to repeal all inconsistent laws.

Author

Mr. Serugham.

Mr i ('Connor

Mr. Celler

Mr. Starnes.

Mr. Dempsey.

Mrs. Honeyman.

Mr. Johnson

Mr. Miller

Mr. Green...

Mr. ronnery.

Mr. Greever.

Mr. Kvale...

Mr. Gray...

Mr. Viuson.

Mr. Folk.

Mr Byrne-

Mr. Pearson

Mr. Wood..

.

Mr. Lemke..

Mr Withrow.

Mr. Maverick.

Air. Dockweiler.

Mr. Citron

Air. Scciest

Mr. Sutphin.

Mr. Ludlow.

Mr. Bciter. .

Mr. Hobhs...

Date intro-

duced

Jan. 14. 1037

Jan. 10, 1037

Jan. 21, 1937

do

.do.

Jan. 22, 1037

Jan. 25,1937

....do

.do.

Jan. 20. i o;;:

Jan. 27,1937

Jan. 28. 1937

....do

.do.

Feb. 1,1037

Feb. 2. 1937

.do.

Feb. 3, 1937

Feb. 4, 1937

Feb. 5,1937

Fen, 8.1937

....do

Feb. 10.1037

Feb. 11,1937

Feb. 15. 1937

Feb. 10, 1937

Feb. 17. 1937

vet mi

Referred to Committee on Mines and
Mining.

Approved by the President June 7,

1937. Private, No. 126.

Approved by President July 26, 1937.
Public, No. 212.

Passed by House July 19, 1937. Re-
ferred to Senate Committee on
Education and Labor July 20, 1937.

Passed by House Feb. 15, 1937. Re-
ferred to Senate Committee on Irri-

gation and Reclamation Feb. 17.

1937.

Approved by the President June 24
1937. Private, No. 172.

Referred to Committee on Agricul-
ture.

Referred to Committee on Flood
Control.

Referred to Committee on Agricul-
ture.

Referred to Committee on Civi
Service.

Reported from Committee on Irri-

gation and Reclamation Aug. 15,

1937.

Referred to Committee on Flood
Control.

Referred to Committee on Expendi-
tures in the Executive Depart-
ments.

Referred to Committee on Agricul-
ture.

Referred to Committee on Banking
and Currency.

Referred to Committee on Judiciary.

Referred to Committee on Civil
Service

Referred to Committee on Agricul-
ture.

Referred to Committee on Flood
Control.

Do

Referred to Committee on Agricul-
ture.

Referred to Committee on I he Civil
Service.

Referred to Committee on Labor.

Referred to Committee on Flood
Control.

Referred to Committee on Civil
Service.

Approved by President May 14,

1037. Public, No. 77.

Referred to Committee on Ways and
Means.

Referred to Committee on Interstate

and Foreign Commerce.
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Bills introduced in the first session of the Seventy-fifth < 'ongress of interest to the Bureau of Reclamation—Continued

Number

H. R. •

H. R. 4945

H. R. 4948 (see also II. R.
6151, II. R. 6387, II. R.
6973, H. R. 7010. II. R.
7642, S. 2092, S. Doc. 21).

H. R. 4959 _.

Title

H. R. 5043 (see also H. R.
4096).

H. R. 5122

H. R. 5175.

II. R. 5248 (see also S. 17:,:,)

H. R. 5294

H. R. 5362 (see references
under II. R. 8).

II. R. 5363 (see also H. R.
1602, U. R. 2712).

H. R. 5415 (see also S. 976)_.

II. R. 5533 fsee references
under H. R. 295).

H. R. 5586 (see also s 1815)

H. R. 5635 (see also S 1935)..

II. R. 5693 (see also S. ls.00) .

II. R. 5721 (s lis.. II. R.282)

II. R.5758

H. R. 5779

H. R. 5822...-

H. K. 5828.

H. R. 5853 fsee references
under II. R. 108).

H. R. 5863 (see references
under H. K. 155).

II. R. 5899.

H. R. 5943 (see references
under H. R. 4791).

II. R. 5959 (see also H. R.
5961).

H. R. 5960 (see also II. R.
7953. 11 R 7954, S. 2820.
and P. 2821).

H. R 5961 (see also H. R
5959).

H. R 5969.

II. R. 5973.

II . R. 5997 (see references
under H. R. 2512).

II. R. 5998 (see references
under II. R. 2512).

II. R. 6091 (see also S. 198)...

To compel Government departments and officials to give
full faitb and credit to the decrees, judgments, etc.. of
State courts of record.

To appropriate a sum of money for drought relief purposes..

To authorize the maintenance and operation of Bonneville
project for navigation and flood control, and for other pur
poses.

To enable farmers in disaster areas to pay their seed and f 1

loans by working on farm-to-market roads and watei con-
trol projects.

Granting the consent of Congress to any 2 or more State; 1 <>

enter into agreements or compacts for cooperative efforts
and mutual assistance in the preservation of wildlife re-
sources.

To authorize certain officers and employees to administer
oaths to expense accounts.

To provide for the control of the floodwaters of the Flathead
River ami its tributaries; to provide for irrigation of arid
and semiarid lands in the Flathead River Valley; to pro-
vide for the agricultural and industrial development of
the Flathead River Valley; to nrovlde for the creadon of
the Hungry Hor e Power Authority; to provide f'>r the
generation, distribution, and sale of electricity at the
Hungry Horse Dim, mid for other purposes."

To provide for the further improvement of the < !olumbia and
Snake Rivers in Oregon and Idaho.

To reserve certain lands on the public domain in California
and Nevada fur the use and benefit, of Indians of the Fort
Mohave Reservation.

To encourage and promote the ownership of firm home: and
to make the possession of such homes more ;ecure, to pro-
vide for the general welfare of the 1 nited States, to provide
additional credit facilities tor agricultural development,
and for other pur],uses.

To amend the act of Sept. 7, 1916, entitled "An act to provide
compensation for employees of the United Stales suffering
injuries while in the performance of their duties, and for
other purposes."

Relating to labor preferences in connection with certain Pub-
lic Works projects.

Amending the Civil Service Retirement Act

Topro\ idefoi the construction of l bridges across the I nited
States reclamal ion A canal in Klamath Falls, ( >reg.

For relief of disbursing officers..

Providing for the cancelation of certain charges againsl the
Klamath drainage district of Klamath Count.\ , On
charging such unpaid balance to the unentered public
lands within the district.

To amend the Federal Register Act

To authorize the creation of a permanent revolving fund for
loans to levee, drainage, irrigation, and reclamation dis-
tricts, mutual nonprofit companies, and incorporated
water-users' associations.

Making appropriations for the Departments of stale and
Justice and for the judiciary, and for the Department ol

Commerce and Labor, for the fiscal year ending June 30,

1938, and for ol hei purposes.
To provide for the continuation and expansion of the Federal
works program for the development of a planned, long-
range public-works program for grants and aid by the
Federal Government to the several States on relieving
hardship and suffering bj unemployment, and for othei
purposes.

To Providea preliminary examination of the Fountaine Qui
Bouille ( Fountain; River and its tributaries in the Slate of
Colorado, with a view to the control of their floods and the
conservation of their waters.

To create a commission and to extend further relief to water
users on United States reclamal ion projects and on Indian
irrigation projects.

Making appropriations to provide supplemental funis for

relief and work relief.

To extend the Irrigation Act approved June 17, 1902, to
Puerto Rico.

To continue the Federal Emergency Administration of
Public Works for 2 years, and for other purposes.

Providing that the Secretary of Agriculture create a special

"dust, bowl" area in Kansas, Oklahoma, Colorado, New-
Mexico, and Texas.

To provide for studies and plans for the development of a

certain reclamation project on I he Cimarron River in

Cimarron County. Okla.
To make an appropriation for the Secretary of Agriculture

to create a special "dust bowl" area in 5 Southwestern
States, and for the establishment of grass breeding and
experiment projects.

To amend an act entitled "An act to establish a uniform
system of bankruptcy throughout the United States",
approved July 1, 1898, and acts amendatory thereof and
supplementary thereto. (Sec. 81 deals with reclamation,
irrigation, and drainage districts).

Making appropriation for the maintenance and expansion
of the soil conservation work of the Civilian Consei \ at ion

Corps.
To authorize an appropriation for the survey and (oust ruc-

tion of small reservoirs, well irrigation projects and diver-
sion dams under the Federal reclamation laws.

To amend the Flood Control Act of 1936 to provide for the
construction of small reservoirs on public and private
property.

To provide for a preliminary examination and survey to

determine the feasibility and cost of diverting the surplus
waters of the Green River, Wyo., to the Bear River for

the purpose of irrigating the lands in the Bear River Basin.

Author

Mr. Disnej

Mr. Hull....

Mr. Smith .

Mr. Case .

Mr. Byrne...

Mr. Cochran

Mr. O'Connel

Mr. Pierce

Mr. Rogers. .

.

Mr. Whelcbel.

Mr. Boileau.

.Mr Scrugham.

Mr. Itoren

Mr. Pierce

Mr. Cochran

Mr. Pierce

I >ate intro-

duced

Feb. is. 1937

Feb. 19, 1937

... do

Fel . 24, 1937

Feb. 25, 1937

Mar. 1,1937

Mar. 2,1937

Mar. 3,1937

Mar. 5,1937

.do.

Mar. 8,1937

Mar. 10,1937

Mar. 12, 1937

Mar. 15. 1937

Mar. 16. 1937

\ci ion

Mr. Celler. . .. Mar. 17. 1937

Mar. 18, 1937Mr. Driver

Mr McMilian

Mai 22,1937

do

Mar. 2.3, 1937

do

Mar. 24,1937

Mar. 25,1937

Mar. 29, 1937

do

do.

-.do

do

Mr. Martin..

Mr. White ..

Mr. Johnson..

Mr. Martin

Mr. Ferguson

....do

do - -

Mr. Sumners of Texas

Mr. Ferguson- -

do....

Mar. 30. 1937

. do

Mr. Clark Apr. 2. 1937

Referred to Committee on Judiciary.

Referred to Committee on Appropri-
ations.

Referred to Committee on Rivers
and Harbors.

Referred to Committee on Agricul-
ture.

Do

Passed by House Afar 15, 1937.
Referred to Senate Committee on
Judiciary Mar. 17, 1937.

Referred to Committee on Flood
Control.

Referred to Commilteeon Rivers and
Harbors.

Referred to Committee on Indian
Affairs.

Referred to Committee on Agricul-
tlile

Referred to Committee on Judii

Referred to Committee on Wavs and
Means.

Referred to Committee on Civil
Service.

Referred to Committee on Irrigation
and Reclamation.

Referred to Committee on Expendi-
tures in the Executive Depart-
ments.

Referred to Committee on Irrigation
and Reclamation.

Approved by President June 19, 1937.
Public, No. 158.

Referred to Committee on Banking
and Currenev.

Approved by the President June 16,

1937. Public, No. 153.

Referred to Committee on Appro-
priations.

ed by House May 3, 1937
Referred to Senate Committee on
Commerce May 6, 1937.

Indefinitely postponed. House
passed S. 413 on Aug. 12, 1937.

Referred to Committee on Appro-
priations.

Referred to Committee on Irrigation
and Reclamation.

Referred to Committee on Appro-
priations.

Referred to Committee on Agricul-
ture.

Withdrawn from calendar Aug. 2,

1937.

Referred to Committee on Appro-
priations.

Passed by House June 24, 1937.

Reported from Senate Committee
on Judiciary July 22, 1937.

Referred to Committee on Appro-
priations.

Referred to Committee on Irrigation
and Reclamation.

Referred to Committee on Flood
Control.

Referred to Committee on Irrigation
and Reclamation
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Bills introduced in the first session of the Seventy-fifth Congress of interest to the Bureau of Reclamation—Continued

Number '1 nk Author
Date intro-

duced Action

11 R. 6094

H. R. 6103 (see references

under II . R. 295).

H. R. 61-4R fsee also H. R.
7680, 8 2086).

H R. 6151 (see references

under H. R. 4948).

H. R. 6180 (see references

under II. R. 4481).

H. R. 0210 (see also H. R.
3035).

H- R.C319 (see also S. 2172).

H- R- 0387 (see references

under H. R. 4948;.

H. R. 0523.

H. R. 0551 (see references

under H. R 4481)

H. R. 0550 (see references

under II. R. 273).

H. R. 6564 (see references

under H. R. 295).

H. R. 6591 -

H. R. 6635 (see also S. 2584).

H. R. 6771 (see H. R. 209 and
S. 2309).

11. R. 0930.

H. R. 6958

H. R. 0973 (see references

under II. R. 4948).

H. R. 7010 (see references

under II. R. 4948).

H. R. 7021 —

.

H. R. 7051 (see also H. R.
1529. H. R. 7646, H. R.
7774, H. R. «144).

H. R.7091

H. R. 7131

H. R. 720S

H. R. 7237 (see references

under II. R. 258).

H. R. 7264

H. R. 7313

II. R. 7319 (see references

under H. R.4791).

II. R. 7321 (see references
under H. R.295).

H. R. 7320

H. R. 7327.

H. R. 7303 (see references
under II. R. 4791).

H. R. 7365 (see also H. R.
7392, H. R. 7863, II. Doc.
201. S. 2555).

II. R. 7392 (see references
under H. R. 7305).

II. R. 7394...

H. R.7150

Authorizing preliminary examinations and surveys of Cherry
Creek and its tributaries, and the watershed thereof, in

the State of Colorado, for flood control, for run-off and
water-flow retardation, and for soil-erosion prevention.

Amending the Civil Service Retirement Act

Mr. Lewis.

To authorize appropriations for the construction of the Arch
Hurley conservancy district in New Mexico.

To authorize the completion, maintenance, and operation

of the Bonneville project for navigation, and for other

purposes.
To establish a Civilian Conservation Corps, and for other

purposes.
To amend an act entitled "An act for the relief of unemploy-
ment through the performance of useful public works, and
for other purposes", approved Mar. 31, 1933. as extended
by the Emergency Relief Appropriation Act of 1935.

To prevent speculation in lands in the Columbia Basin
prospectively irrigable by reason of the construction of the

Grand Coulee Dam project and to aid actual settlers in

securing such lands at the fair appraised value thereof as

arid land, and for other purposes.
To authorize the completion, maintenance, and operation

of the Bonneville project for navigation and flood control,

and for other purposes.
Making appropriations for the Department of Agriculture

and for the Farm Credit Administration for the fiscal year

ending June 30, 1938, and for other purposes.
To establish a Civilian Conservation Corps, and for other

purposes.
To amend the act of Mar. 4, 1923. entitled, "An act to pro-

vide for the classification of civilian positions within the

District of Columbia and within the field services, and
amendments thereto."

To amend the act entitled "An act for the retirement of em-
ployees in the classified civil service, and for other pur-

poses, " approved Mav 22, 1920, and acts in amendment
thereof, approved July 3, 1926, and May 29, 1930, as

amended.
To exempt from cancelation certain desert-land entries in

Riverside County, Calif.

To dispense with the necessity for insurance by the Govern-
ment against loss or damage to valuables in shipment, and
for other purposes.

Regulating the traveling allowance of civilian officers and
employees, and for other purposes.

Authorizing an investigation of the Yellowstone River in

Montana by the Bureau of Reclamation for the purpose
of irrigation, flood control, power, and for other purposes.

Making appropriations for the Department of the Interior

for fiscal year ending June 30, 1938, and for other purposes.

To authorize the completion, maintenance, and operation
of Bonneville project for navigation, and for other purposes.

To authorize the completion, maintenance, and operation of

the Bonneville project for navigation, and for otbei

purpose5
.

To create the National Natural Resources Corporation, and
for other purposes.

Authorizing the construction, repair, and preservation of

certain public works on rivers and harbors and for other
purposes.

To give the consent and approval of Congress to the extension
of the terms and provisions of the present Rio Grande com-
pact signed at Santa Fe. N. Mex., on Feb. 12, 1929, ana
heretofore approved bv act of Congress dated June 17, 1930

(Public, No. 370, 71st Cong.).
To establish an office of motion pictures in the Government
Printing Office, and for other purposes.

To authorize the construction of levees and the dredging of

channels in the Yolo bypass area. Sacramento River Basin,
State of California.

To create a United States Civil Service Board of Appeals

To revise the boundary of the Grand Canyon National Park
in the State of Arizona, to abolish the Grand Canyon Na-
tional Monument, to restore certain lands to the public
domain, and for other purposes.

To authorize appropriations for the construction of the Gal-
latin Valley Darn in Gallatin County. Mont.

To continue the Federal Emergency Administration ol

Public Works for 2 years and to appropriate and rcappro-
priate funds for continuing its activities.

To amend the Civil Service Retirement Act

To authorize a preliminary examination and survey of the.

Bill Williams River, in Arizona, with a view to the control
of its floods, and for other purposes.

To authorize a preliminary examination and survey of the
Big Sandy River, in Arizona, from the junction of Trout
Creek and Knight Creek on the north, to the Bill Williams
River on the south, with a view to the control of its floods,

and for other purposes.
To continue the Federal Emergency Administration of

Public Works for 2 years and for other purposes.

To provide for the regional conservation and development of

the national resources, and for other purposes.

To provide for the creation of conservation authorities, and
for other purposes.

To authorize projects for the conservation of water in the
Great Plains.

To authorize the sale of part of the lands belonging to the
Palm Springs or Agua Caliente Band of Mission Indians,
and for other purposes.

Mr. O'Toole

Mr. Dempsey

Mrs. Honeyman

.

Mr. Connery

Mr. Bernard

Mr. Leavy.

Mr. Pierce. ..

Mr. Cannon.

Mr. Connery ..

Mr. Randolph.

Mr. Sirovicb...

Mr. Sheppard.

Mr. Cochran.

.

Mr. Disney

Mr. O'Connor

.

Mr. Taylor

Mr. Mott

Mr. Mott

Mr. Coffee

Mr. Mansfield.

Mr. Martin

Mr. Schulte.

Mr. Voorhis.

Mr. Barry

Mr. Murdock.

Mr. O'Connell.

Mr. Beiter

Mr. Celler

Mr. Murdock.

do

Apr. 2, 1937

....do

Apr. 5. 1937

In

Apr. 6, 1937

Apr. 7, 1937

Apr. 12,1937

Apr. 14,1937

Apr. 20,1937

Apr. 21,1937

do

Apr. 21,1937

Apr. 22, 1937

Apr. 23,1937

Apr. 29,1937

May 10,1937

May 11,1937

do

May 12. 1937

May 13, 1937

May 14.1937

May 17, 1937

May 19. 1937

May 24,1937

May 25. 1937

May 27.1937

May 28,1937

June 1, 1937

do _

.do.

.do.

Mr. Woodrum. . . _ June 3. 1937

Mr. MansQeld... do

Mr. Rankin. June 4, 1937

Mr. Jones . do

Mr. Rogers . June 9, 1937

Referred to Committee on Flood
Control.

Referred to Committee on Civil
Service.

Referred to Committee on Irrigation

and Reclamation
Referred to Committee on Rivers
and Harbors.

Referred to Committee on Labor.

Do.

Similar Senate bill S. 2172 substituted
and passed by House May 17, 1937.

Referred to Committee on Rivers
and Harbors.

Approved bv President June 29,

1937. Public, No. 173.

Approved bv President June 28,

1937. Public, No. 163.

Referred to Committee on Civil
Service.

Do.

Referred to Committee on Public
Lands.

Approved bv the President July 8,

1937. Public, No. 192.

Referred to Committee on Expendi-
tures in the Executive Depart-
ments.

Referred to Committee on Irrigation

and Reclamation.

Approved bv the President Aug. 9,

1937. Public. No. 249.

Referred to Committee on Rivers
and Harbors

Do.

Referred to Committee on Ways and
Means.

Approved bv President Aug. 20. 1937.

Public. No. 392.

Passed by House Mav 19. 1937. Re-
ferred to Senate Committee on
Irrigation and Reclamation May
20. 1937.

Referred to Committee on Printing.

Referred to Committee on Rivers and
Harbors.

Referred to Committee on Civil

Service.
Reported from Committee on Public
Lands July 21, 1937.

Referred to Committee on Irrigation

and Reclamation.
Referred to Committee on Appro-

priations.

Referred to Committee on Civil

Service.
Referred to Committee on Flood
Control.

Do.

Passed by House June 7, 1937. Re-
ferred to Senate Committee on
A ppronriations June 8. 1937.

Referred to Committee on Rivera and
Harbors.

Do.

Referred to Committee on Agricul-

ture.
Referred to Committee on Indian

Affairs.
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Bills introduced in the first session of the Seoenty-fitfh < '(Digress of interest to the Bureau of Reclamation—Continued

Number

II. R- 7453.

H. R. 7501

H. R. 7513 (see also S. 25S3).

H. R. 7529 (see references
under H. R. 7051).

H. R. 7556 (see also n. R.
7810).

II. R. 7562 (see references
under II. R. 8).

H. R. 7567 (see also S. 2980).

H. R. 7578 (see also S. 2682).

II. R. 7596.

Title

II . R. 7610 (see also S. 708)..

H. R. 7625

H. R. 7642 (see references
under II. R. 4948).

II. R. 7646 (see references
under H. R. 7051).

II. R. 7680 (see also n. R.
6146, S. 2086).

H . R . 7681 (see also S. 2670) . .

.

II. R. 7697 (see also S. 2863)..

H. R. 7726 (see also II. K.
7865).

II. R. 7740 (see references
under 11. R. 273).

E. R. 7764

H. R. 7774 (see references
under H. R. 7051).

H. R. 7802

H. R. 7810 (see also H. R.
7556).

H. R. 7825

H. R. 7831.

H. R. 7863 (sec references
under II. R. 7365).

H. R. 7805 (see also H. R.
7726).

H. R. 7937 (see also H. R.
7953, S. 2821).

H. R. 7938 (see also H. R.
7953, S. 2821).

II. R. 7953 (see references
under H. R. 5900, H. R.
7937, H. R. 7938).

H. R. 7954 (see references
under H. R. 5900).

H. R. 7958.

II. R. S008.

H. R. 8020 (see also S. 288!

II. R. 7450).

H. R 8043 (see also S. 1570).

To provide for the development, safeguarding, and improve-
ment, of navigation on Ouacuita River and its tributaries;
for control and prevention of floods; use and reclamation
of public lands; regulation of commerce among the States;
conservation of water, soil, and forest resources of the
Nation; for stabilizing employment and relieving unem-
ployment; for agricultural and industrial development;
fur irrigation of lands; for restoration and preservation of
water level; for development of electrical power for public
use; and to provide for national defense and promote
general welfare.

To provide for the disposition of certain records of the
United States Government.

To provide for the acquisition of certain lands for and the
addition thereof to the Tahoe National Forest, in the
State of Nevada, and for other purposes.

Authorizing the construction of certain public works on
rivers and harbors for flood control, and for other pur-
poses.

To provide for the right of election by employees, subject to
the provisions of the Civil Service Retirement Act, of a
joint and survivorship annuity upon retirement.

To encourage and promote the ownership of farm homes and
to make the possession of such homes more secure, to pro-
vide for the general welfare of the United States, to pro-
vide additional credit facilities for agricultural develop-
ment, and for other purposes.

To authorize the Secretary of the Interior to permit the pay-
ment of the costs of repairs, resurfacing, improvement, and
enlargement of the Arrowrock Dam in 20 annual install-
ments, and for other purposes

To authorize the Secretary of the Interior to issue patents to
States under the provisions of section 8 of the act of June
28, 1934 (48 Stat. 1269), as amended by the act of June 20,
1936 (49 Stat. 1976), subject to prior leases issued under
section 15 of said act.

To authorize a preliminary examination and survey of the
Neosho River and its tributaries in the States of Kansas
and Oklahoma, with a view to the control of its Hoods.

Granting an increase in compensation to William B. Lau-
ra lei

To regulate the hours of work and the workweek in civilian
branches of the Federal Government, and for other pur-
poses.

To authorize the completion, maintenance, and operation
of Bonneville project for navigation, and for othei pur-
poses.

To amend an act entitled "An act authorizing the construc-
tion of certain public works on rivers and harbors for flood
control, and for other purposes", approved June 22, 1936.

To authorize the construction of a Federal reclamation
project to furnish a water supply for the lands of the Arch
Hurley conservancy district in New Mexico.

To provide that the United States shall aid the States in
wildlife-restoration projects, and for other purposes.

To promote conservation in the arid and semiarid areas of
the United States by aiding in the development of facilities

for water storage and utilization, and for other purposes.
Appropriations for the first half of July 1937 for certain opera-

tions of i lie Federal Government.
To amend the Classification Act of 1923 (Public, No. 516,

67th Cong.) as amended.
To authorize the sale of surplus power developed under the
Uncompahgre Valley reclamation project, Colorado.

To amend an act entitled "An act authorizing the construc-
tion of certain public works on rivers and harbors for flood
control, and for other purposes", approved June 22. 1936.

To provide for the promotion of the efficient and equitable
use and effective control and conservation of the water re-

sources of the United States for the greater good of the
people, ami for other purposes.

To amend the Civil Service Retirement Act

To authorize the use of certain facilities of national parks and
national monuments for elementary-school purposes.

To prevent interference with Government employees and
officials and the transaction of Government business.

To provide for the creation oi conservation authorities, and
for other purposes.

Making appropriations for certain necessary operations of

the Federal i [overnment for the last half of the month of

July 1937.
To provide lor studies and plans for the development, of rec-

clamation projects on the North Canadian River in Okla-
homa.

To provide for studies and plans for the development of rec-

lamation projects on the Washita River in Oklahoma.
To provide (or studies and plans for the development of rec-

lamation projects on the Cimarron River in Cimarron
County, Okla.; the Washita River in Oklahoma; and the
North Canadian River in Oklahoma.

To provide for studies and plans for the development of rec-

lamation projects on the Cimarron River in Cimarron
County. Okla.

Regulating the selection of materials to be used in buildings
erected on Government property.

To provide for the purchase of public lands for home and
other sites.

To authorize the Secretary of the Interior to lease or sell cer-

tain lands of the Agua Caliente or Palm Springs Reserva-

tion, Calif., for public airport use, and for other purposes.

Authorizing and consenting to an interstate compact be-

tween the -i :ii... oi Al urn. .-ota, South Dakota, and North
Dakota, relating to the utilization of, the control of the

floods of, and the prevention of the pollution of. the waters

of the Red River of the North and streams tributary thereto.

Author

Mr. Kitchen.^

Mr. Miller

Mr. Ramspeck.

Mr. Jones

Mr. White.

Mr. ( Irecver.

Mr.

Mr.

Mr.

Mr.

Mr.

Mr.

Mr.

Mi

Mr.

Mr.

Mr.

Robinson.

Dunn

Mansfield

Whittington.

Dempsey

Robertson .

Jones

Cannon. .

.

Ramspeck.

Taylor

Ford

Mr. O'Neal.

Mr. Beiter

Mr. DcRouen.

Mr. Hoffman..

Mr. Rankin...

Mr. Cannon..

Mr. F'erguson.

.do.

.do.

.do.

Mr. Whelchel.

Mr. Izac

Mr. Sheppard.

Mr. Lemke..

.

Date intro-

duced

June 9, 1937

Action

Referred to Committee on Rivers and
Harbors.

Mr. Colden... . June 11.1937 Referred to Committee on Disposi-
tion of Executive Papers.

Mr.Scrugham ...do... Referred to Committee on the Public
Lands.

Mr. Disney June 21,1937

June 15, 1937 I
Referred to Committee on Flood
Control.

June 17, 1937 Referred to Committee on the Civil
Service.

.do.

.do.

Approved by President July 22, 1937.
Public, No. 210.

Reported from Committee on Irri-

gation and Reclamation July 28.

1937.

June 18,1937 Referred to Committee on the Public
Lands.

do

June 22, 1937

June 23,1937

....do

June 28, 1937

do

...do

June 29,1037

July 1, 1937

July 6,1937

July 8, 1937

July 9, 1937

do

July 12. 1937

do

July 14, 1937

July 14, 1937

July 20, 1937

....do

July 21, 1937

.do.

....do

July 26,1937

July 27,1937

July 28, 1937

Referred to Committee on Flood
Control.

Referred to Committee on Claims.

Referred to Committee on Civil
Service.

Approved by President Aug. 20, 1937.
Public. No. 329.

Approved by President Aug. 28, 1937.
Public, No. 400.

Laid on table. S. 2086 passed by
House July 21, 1937.

Referred to Committee on Agricul-
ture.

Independently postponed. House
passed S 2S63 on Aug. 20, 1937.

Approved by the President Julv 1,

1937. Public, No. 177.

Referred to Committee on the Civil
Service.

Referred to Committee on Irrigation
and Reclamation.

Referred to Committee on Flood
Control.

Referred to Committee on Rivers and
Harbors.

Referred to Committee on the Civil
Service.

Reported from Committee on Public
Lands July 21. 1937.

Referred to Committee on Judiciary
July 12, 1937.

Referred to Committee on Rivers
ami Harbors.

Approved by the President Julv 16,

1937. Public, No. 207.

Referred to Committee on Irrigation
and Reclamation.

Do.

Approved hv the President Aug 19,

1937. Public, No 321.

Referred to Committee on Irrigation
and Reclamation.

Referred to Committee on Public
Buildings and Grounds.

Referred to Committee on Public
Lands.

Referred to Committee on Indian
Affairs.

Referred to Committee on F'lood
Control.
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Bills introduced in the first session of tin Seventy-fifth Congress of interest to the Bureau of Reclamation—-Continued

Number

II R. 8048 (see references

under H. R. 1590).

II. R. shim (see also S. 2926)

II. R. 8065 (sci' references

under II R 295).

If K xi -14 (see references

under H. R. 7051).

II. R. 8188 (see also S. 2614)

II. R. 8189 (see also II. R.

8188, S. 2614).

II R 8202 (see references

under H. R. 67).

H. Res. 9

n. Res 95.---

H. Res. 161 (see also II. R
4269, S. 1830).

II. J. Res. 27.. ---

H. J. Res. 81 fsee references

under H. R. 67).

II. J. Res. 91 (see a.so II. J.

Res 150, S.J. Res. 12).

H.J. Res. 97 (see also n. R.

3408).

II. J. Res 137-

II .1 Res. 150 'see also II. J.

Res. 91, P.J. Res. 12).

II. ,T. Res. 175 (see also S. J.

Res. 57).

II. .1. Res. 314 (see also S. J.

Res. 88).

IT. J. Res. 338 (see also H.J.
Res. 345, II. Con. Res. 11,

S. J. Res. 142).

II I Res. 345 i.see references

under II..I. Re". 338).

H. J. Res 361 (see references

under If. R. 155).

H.J. Res. 379

H.J. Res. 433-_

II. J. Res. 153.

Title

II J. Res. 458 (see also H. J.

Res. 405, S.J. Res. 186).

IF. J. Res 465 (see also IF J.

Res. 158, S. J. Res. 186).

H Con. Res. 11 (see refer-

ences under H.J. Res. 338).

II hoe No. 13

II Doe. Ill

If. Doc. 140

H. Doc. 141

II l )oc. 196 (see references

undei II R. 4481).

II. Doc. 231

H. Doc. 261 (see references
under II. R 7365).

Relating to the eligibility of certain persons for admission to

the eh d sen ice.

'I'o amend see. 13 ol the Classification Act of 1923, as amended
To provide for the retirement of certain employees of the

U. S. Government, for the payment of annuities, and for

other purposes.
To amend the act entitled "An act authorizing the construc-

tion of certain public works on rivers and harbors for flood

control, and for other purposes", approved June 22, 193(i.

Authorizing the Secretary of the Interior to patent, certain

tracts of land to the State of New Mexico and Cordj
Bramblet.

Authorizing the Secretary of the Interior to convey all right.

title, and' interest ol the t'nited States in certain lands to

the State of New Mexico, and for other purposes.

To provide for the reorganization of agencies of the Govern-
ment, to establish the Department of Welfare, and for other

purposes.

Pro\ iding for the appointment of a select committee author-

ized and directed to invest mate the distribution of appoint-

ments of present officers and employees in the executive

branch of the Government, whether under civil service or

otherwise.
To create a select committee to investigate flood projects

To make H. R. 4269. a bill to provide for a useful and compre-
hensive system for the impounding, storing, conserving,

and makoig use of the unappropriated waters falling or

emanating within the United States, and for other pur-

poses, a special order of business.

Prox iding for a national moratorium in the drought area of

the United States.

To create a joint congressional committee on Go 1 eminent
organization.

To permit a compact or agreement between the States of

Idaho and Wyoming respecting the disposition and appor-

tionment of the waters of the Snake River and its tribu-

taries, and for other purposes.
Repealing section 213 of the Legislative Appropriation Act

[or the fiscal year ending lime 30, !933, relating to the dis-

missal and appointment of married persons.

To amend a Senate joint resolution dated Mar. 2h, 1918 (40

Stat. 199) (relating to signing of papers).

To permit a compact or agreement between the States of

Idaho and Wyoming respecting the disposition and appor-

tionment of the waters of the Snake River and its tribu-

taries, and for other purposes.
To authorize the submission to Congress of a comprehensive
national plan for the prevention and control of floods of all

the major rivers of the United States, and for other pur-

poses.
Providing for the participation of the United States in the
exposition to be helil by the San Francisco Ray Exposition,

Inc., sponsors for the Golden Gate International Exposi-

t ion, in the city of San Francisco during the year 1939. and
for other purposes.

Authorizing the President to reduce appropriations for fiscal

year 1938 10 percent

Impounding 15 percent of appropriations made available fur

obligation for the fiscal year 1938, subject to release by the
President.

Making appropriations for relief purposes

Vuth.-rizing Federal participation in the Niw Ti . rk v\ oil 1 z

Fair 1939.

Making appropriations for the flsc 1 year ending June 30,

1938, for the Civilian Conservation Corps, the railroad

retirement account, and other activities, and for other pur-
poses.

I I. determine the nature and effect of economic conditions
or statutory provisions tending to produce unfair or in-

equitable discrimination on the basis of age in obtaining
and retaining employment in public service and private
industry.

Providing for the participation of the United States in the
continuing international exposition to be known as Pacific

Mercado, to be held in the city of Los Angeles. Calif.,

commencing in the year 1940 and in the year 1942, com-
memorating the landing of Cabrillo, and for other reasons.

Providing for the participation of the United States in the
continuing international exposition, to be known as Pacific

Mercado, to be held in the city of Los Angeles, Calif., com-
mencing in the year 1940, and in the year 1942 commemo-
rating the landing of Cabrillo, and for other purposes.

Requesting the President of the United States to submit for

the consideration of Congress a revised program of appro-
priations and expenditures in order to effect a balanced
budget for the fiscal year ending June 30, 1938.

Reports to be made, to Congress
Estimate of appropriations to pay claims for damage to

privately-owned property.
Public Works Planning— Report of National Resources
Committee.

Report of Great Plains Committee _.

Permanent establishment of Civilian Conservation Corps.

Work relief, fiscal year 1938—President's message

Flood prevention and drought emergencies—National Plan-
ning Board.

Author

Mr. O'Neill.

Mr. Ramspeck.
....do.

Mr. Gray

Mr. Dempsey.

do

Mr. Warren

Mr. I amneek-

Mr. O'Madey...
Mr. Harrington.

Mr. Burdick...

Mr. Buchanan.

Mr. White

Mr. Millard

Mr. DeRouen..

Mr Clark

Mr. MeClellan.

Mr. Welch....

Mr, Taber

Mr. Cannon

Mr. Woodrum

Mi Merritf ..

Mr Woodrum.

Mr. Mead

Mr. Ford

Mr. Kramer.

Mr Taber.

Date intro-

duced

July 28,1937

July 29,1937
do

Aug. 4, 1937

Aug. 9, 1937

do

Aug. 10, 1937

Jan. 5.1937

Jan. 29, 1937

Mar. 23, 1937

Jan. 5.1937

Jan. 6,1937

do

Jan. 8,1937

Jan. 21,1937

Jan. 25,1937

Jan. 29,1937

Mar. (1.1937

\|H. 2.3, 1937

Apr. 27. 1937

May 12. 1937

May 24, 1937

June 29, 1937

Action

ReFerred to Committee on Civil
Service.
Do.
Do.

Referred to Committee on Flood
Control.

Referred to Committee on Public
Lands.

Do.

Passed by nouse Aug. 13, 1937. Re-
ferred to Senate Select Committee
on Government Organization Aug.
14, 1937.

Referred to Committee on Rules.

Do.
Do.

Referred to Committee on Agri-
culture.

Approved by President. Feb. 3, 1937.

Public, No. 4.

Referred to Committee on Irrigation
and Reclamation.

Referred to Committee on Expendi-
tures in the Executive Depart-
ments.

Passed by House Mar. in. 1937. Re-
ferred to Senate Committee on
Public Lands and Surveys Mar.
11. 1937.

Passed by House Apr 5. 1937. Re-
ferred to Senate Committee on Irri-

gation and Reclamation Apr. 7,

1937.

S. J. Res. 57 substituted and passed
by House luly 29, 1937.

ReFerred to Committee on Foreign
Affairs.

Referred to Committee on Appropri
ations.

Do.

Approved by the President June 29.

1937. Public Resolution No. 47.

Approved by the Presidert July 9,

1937. Public Resolution No. 53.

Approved by the President July 1,

19.37. Public Resolution No. 50.

July 22,1937 Referred to Committee on Labor

July 26, 1937

July 29,1937

Vpr I! i37

Jan. 5, 1937

Jan. 13, 1937

Feb. 3, 1937

Feb. 10, 1937

Apr. 5, 1937

Apr. 211.1937

June 3,1937

Referred to Committee on Foreign
Affairs.

Do.

Referred to Committee on Appro-
priations.

Referred to Committee on Accounts.
Referred to Committee on Appro-

priations.

Referred to Committee on Education
and Labor.

Referred to Committee on Agri-
culture.

Referred to Committee on Education
and Labor.

Referred to Committee on Appro
priations.

Referred to Committee on Rix-ers

and Harbors
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Keeping Up with the Times

By Elizabeth Butler Loosley, Klamath Falls, Ore*

AS EARLY as 1905 irrigation had as-

J~\_ sumed such proportions that Klam-
ath Falls, Oreg., was feeling its

influence and the women realized they

had adverse conditions with which to

cope.

By this is meant that the town had
gone through all the growing pains ex-

perienced by a western town in its various

phases of development, to attain its pres-

ent status, the one store a hang-out for

the Indians who roamed, the one rutted

street lined with hitching racks, and a

few cowboys and soldiers loitering about.

Settlers increased when the soldiers came
to give them protection from the Indians,

several shacks and tents were erected,

and a few more saloons and "joints" win
added as a wagon road, bridges, telephone

lines, and finally a power line, came. In

the early 1900's irrigation was established

on a solid footing, and immediately,

seemingly overnight, a multiplication of

everything appeared, and with this growth,

a railroad. At that time a writer of

fiction would have found atmosphere

aplenty, as every known device to separate

a dirt mover from his cash was thriving.

To counteract those conditions the

Klamath Falls city library came into

prominence in 1905 and was maintained

by a group of women until 1912, when it

was turned over to the citj

women's library club

In 1925 the city v. .ted $50,000 for the

building of a library to have clubrooms

adequate for all the women's chilis. Mr.

Fred Shallock and Mrs. Claud Daggett,

his sister, presented a lot in memory of

their mother, one of the original instiga-

tors of the first women's club, for the site,

and the building was erected. The city

council voted $8,000 for its support and

founded a budget upon this sum. At

last all the worth-while properties of the

old library were moved into the new
building and the women who had labored

so earnestly were repaid.

Later the Rotary Club donated a collec-

tion to the children's room and each year

they add several hundred of the best and
most exquisitely illustrated editions to be

found. The Women's Library Club

makes a gift each year, such as a picture

or a piece of pottery.

Today the library, of which Miss Enola

A. Hawkins is the able librarian, has more
than 13,000 volumes and its circulation is

85,256—all because our pioneer women
saw the need for a cultured community.

In the main entrance is a bronze plaque

bearing the name of the donor of the

location, Mrs. Fred Melhase (nee Shal-

HKiH SCHOOL STUDENTS ON WAY TO KLAMATn COUNTY
LIBRARY.

lock), and this is fitting as she worked and

encouraged others so that the institution

might be possible.

The basement contains spacious rooms
where each month the Women's Library

Club holds its regular monthly meetings at

which something worth-while is offered,

such as a reading of Green Pastures by
outside talent. At one of the meetings

Ann Shannon Monroe, Oregon authoress,

appeared and gave a talk, and at another

Nelson Eddy entranced an audience.

Although the Library Club was largely

instrumental in bringing Mr. Nelson to

Klamath Falls, the support of musical

circles was obtained and a more spacious

auditorium had to be used. The flower

shows also are held here but they are of

such importance that they deserve a

special write-up. The club rooms are

open to the Business Women's Club and
any other worth-while organization.

THE KLAMATH COUNTY LIBRARY SERVES

SCHOOLS

Irrigation has made great strides in the

Klamath project and so have the activi-

ties of the women; and in order to meet

the demands another library came into

being, the Klamath County Library of

which Miss Mary L. McComb is the

efficient librarian. The library contains

21,000 volumes, has 24 branch stations in

the communities for adults and children,

10 school branches and an average of 2

trips a week are made to branches and

stations and 2 trips per week to schools

during the school term. The branches

range from the largest at Chiloquin, with

a permanent collection of 1,800 volumes,

and a circulation last year of 18,634, to

small stations maintained in a post office

or store with as few as 50 books, as at

Hildebrand.

The schools of the county have 3,504

pupils who are using books from the school

branches; the students of Klamath Union
High School, with an enrollment of more
than 1,000, come over during each period

to do reference work. This is made pos-

sible by its location, as the high school is

less than 75 feet from the library and the

entire school library is maintained here.

If a school or branch or individual

cannot be reached, the needs are supplied

by mail. Twelve such packages g it

each week; collections are placed in

CCC camps and these are appreciated

and used. The library also acts as a

clearing house for old magazines.

In making trips with the van to isolated

spots and schools it is enlightening and
a delight to see the groups awaiting its

arrival. The writer has seen a tiny

Indian child who could not read but

chose a picture book and hurriedly began

turning the panes with sticky little fingers;

mothers asking for Ann Lindbergh's

North to the Orient, a book on menus,

decoration, and the home; the young

farmer with his demands on stock breed-

ing; some who may be taking reading

courses; and others who are interested in

mystery stories, and so on, and the van

never fails them.

If you want to observe humanity at its

best seat yourself in the City Library and

watch the children in their special room,

watch the factory and mill workers from

the anemic to the burly type, the busy

housewife snatching a few minutes to

make selections for herself ami family,

the staid business man looking for statis-

tics, the teacher, a writer studying the

lot as he browses among the early his-

tories, and the itinerant reading the want-

ads in the daily paper, not to mention the

contest fiends who are searching Roget's

(Continued <>n p. 218)



Lettuce Fertilization Experiments in Valley Division , Yuma Project

By G. E. Blackledge, Yuma County Agricultural Agent

ASERIES of lettuce fertilization tests

has been conducted in the Valley

Division of the Yuma project during the

past 3 years. M. F. Wharton, Associate

Horticulturist of the University of Ari-

zona, directly supervised this work, which

was carried out in cooperation with E. M.
McDaniels & Son, Harley Harmon, and
the L. M. McLaren Produce, Inc., exten-

sive growers and packers of winter

vegetables in the Yuma project.

The plots used in all the experiments

were located in fields that had not been

previously fertilized and were considered

only average lettuce land. The fertilizer

was applied with commercial equipment

and, in most cases, according to the prev-

remaining applications were put on at

monthly intervals.

ORDERLY FERTILIZATION

The conclusions which may be drawn

from this 3-year period of lettuce fertili-

zation work in the Yuma Valley may be of

some help to lettuce growers. It was

conclusively demonstrated that all lettuce

soils are deficient in phosphates and every

lettuce crop is benefited by phosphate

fertilizer applications. The most eco-

nomical application of phosphate ferti-

lizers appeared to bean application prior

to the seeding of the crop. The bene-

ficial effect of phosphates is greatly en-

hanced by the addition of nitrogen.

1 L. - "
*

FERTILIZED I.ETTITE ON LEFT; UNFERTILIZED ON RIGHT.

alent method in the district. Fertilizers

applied ahead of planting were broadcast

and disced. Side dressings were applied

to the bottom of the furrow, then culti-

vated to thoroughly mix with the soil, and
the mixture was thrown to the sides by
a furrow-out shovel to prevent excessive

downward leaching from irrigation.

Where ammonium gas was used, the

fertilizer was applied to the irrigation

water. Side dressings were applied just

after thinning except where the series

applications were used. In Has case, one-

half or one-third of the total amount was
applied just following thinning, and the

Organic nitrogens should be used before

planting and inorganic nitrogens will givt>

the best results when used as side dress-

ings when following an initial application

of phosphates. Organic nitrogen and
phosphates are most efficient when ap-

plied to a depth of 3 to 4 inches in ribbons

before seeding. Nitrate side dressings

increase the efficiency if the total amount
is applied in several applications rather

than all at one time. Thus nitrogen-

bearing fertilizers requiring decompo-
sition before becoming usable to the plant

must be applied at a time when the soil

is warm, in order to develop their maxi-

mum effect. They are not favored for

side dressings, or for fertilization at a
time when cold weather is near. A time

interval of 4 to 6 weeks is needed under
soil temperature above 60° to convert

organic fertilizers into usable plant food.

A conservative program of lettuce fer-

tilization which may be varied in amounts
in accordance with the natural fertility of

the soil is suggested by Professor Wharton.
For fall lettuce, apply 200 pounds of super-

phosphate mixed with 300 pounds of inor-

ganic nitrogen material, using the drill

method of application. This should be

applied about 2 weeks before planting.

For spring lettuce an initial application

of 400 pounds of superphosphate and 500

pounds of organic nitrogen applied 4

weeks before planting is best. If organic

nitrogen is not used with the superphos-

] hate, then increase the phosphate by 100

pounds in each case and use calcium

nitrate or sodium nitrate as a side dress-

ing, in 100 pounds per acre applications

1 month apart, starting just after thin-

ning and continuing as long as is needed

to produce the desired growth.

When phosphate alone is used or when
desired results from phosphate and or-

ganic nitrogen applied before seeding are

not obtained, due to inclement weather

or other causes, calcium nitrate or sodium

nitrate in 100 pound per acre applications

as needed will give the desired growth.

Ammonia gas in 20- to 30-pound per

acre applications as the crop nears matu-
rity will give the desired increase in the

size of the head.

Yuma to Have New Cannery
and Citrus Juicing Plant

Excavation work on the new cannery

and citrus juicing plant of the Yuma
Mesa Fruit Growers' Association, part of

an ultimate $2"),000 construction pro-

gram, was started on July 30 on grounds

adjacent to the present citrus packing

house. The cannery unit is designed for

subsequent expansion, if necessary. The
plant, although owned by the local grape-

fruit growers and designed especially to

handle citrus, will be prepared to can

other fruits and vegetables should the

occasion for such use develop later. The
cannery will have a seasonal capacity of

160,000 cases of no. 2 size cans.

HARVESTING of cantaloups on the

Yuma project, Arizona-California,

began early in June. A steady market,

with remunerative prices and favorable

growing weather, combined to make this

what may be one of the most profitable

seasons for the growers. During that

month 697 carloads of cantaloups were

shipped to market from Yuma by rail.
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Milk River Project Indians

By Seth H. Dibble, Assistant Clerk, Milk River Project

THE genesis of the American Indian

is a matter of conjecture and gene-

alogists differ in their opinions. Some
say they are the progeny of a single

aboriginal stock. Others claim they are

descendants of the 10 lost tribes of

Israel. Suffice it to say that they were
the early inhabitants of America, and
that they lived and loved and fought and
died as other human beings.

The explorers, Lewis and Clark, con-

stantly contacted tribe after tribe on
their trail of discovery. Had they erred

in their judgment and continued up the

Milk River, when they had arrived at its

influx with the Missouri in Montana,
they would have found such tribes as the

Sioux, Assiniboines, Gros Ventres, and
Blackfeet.

Eastern Montana, particularly, was a

buffalo country, and buffalo furnished

food, clothing, and lodges. These im-

mense prairie animals, now almost

extinct, fed in vast herds on the short,

curly prairie grass to the north and south

of the Milk in the summer, and munched
the tender willows that fringed the river

bottoms in the winter. So what is now
the Milk River project had been for

numberless years the home of the red

man. The waters of its river have mir-

rored countless hideously painted faces,

framed in feathered war bonnets, as they

prepared to expel other poaching tribes

from their hunting grounds. Here and
there along its banks, cottonwood trees

still cradle their bundled dead. The
native grasses of its now civilized acres

once grew rank on the blood of battle.

The badiand breaks of the Missouri,

a short distance to the south, also heard

the twang of the bow and the whiz of the

arrow, as Indians forced the herd over

some precipice, or fought their enemy
in deadly strife.

THE MISSOURI RIVER BREAKS

Throughout thousands of years of

patient labor, Nature has carved, with

awful grandeur, the Montana breaks of

"the mighty Missouri. With erosion serv-

ing as both chisel and mallet, she has

fashioned the towers and turrets and
graceful domes of majestic cathedrals.

Fretting with frost and snow and rain

and hail, she has gargoyled their eaves

with impervious stone. Her colorings

have been dipped from the paint pots of

the Arctic; red and green, black and gray,

yellow and orange, with distance adding

mauve and pink and multi-shades of blue.

The dripping edge of a moraine-covered

glacier, like the drooling lip of an angry

monster, began these carvings, and the

•elements have continued the work.

Standing on the border of a sweeping

prairie, whose ragged edges form these

breaks, one looks down through scattering

pines and firs, through Spanish bayonet,
sage, and bunchgrass, to catch glimpses of

shimmering waters, where Cow Creek
spews its bitterly alkaline accretions into

the river far below. Some 25 miles north,

two small mountain ranges, the Little

Rockies and the Bear's Paw, stand side

by side, as though lost from the rest of the

world's upheavals. Their water courses

to the Missouri on the south and the

Milk River on the north are deep cuts in

the glacial soil. It was in one of these

same northern erosions that Joseph, chief

of the Nez Perce Indians, made his last

stand.

chief Joseph's last battle

The "Pierced Noses" lived in the

mountainous country north of Idaho,

and hunted bear, deer, elk, and beaver
for fond and clothing, as had their ances-

tors for hundreds of years. There were
no buffalo in their country. They wore
soft-soled moccasins, the better to stalk

their wary game with noiseless stealth.

Their neighbors on the prairies east of

the Rockies used heavy rawhide soles

for protection against cacti, since they

depended on the fieetness of their ponies

while hunting buffalo. Prior to the ad-

vent of horses, they used various ruses to

force the herd over some precipice.

The Nez Perce Indians had many ponies

and they made annual treks across the

mountains to barter ponies for buffalo

robes; so they were not strangers to these

edgeless stretches.

A time came when the Government
decided to confine the Indians to stated

tracts of land, called reservations. In

May 1877 councils were held with the

Nez Perce chieftains and June 14 was

selected as the date for their migration

to the Wallowa Valley.

Sitting Bull had voiced the belief of

every Indian, when he said, "God
AJmightly made them Indians, not

agency Indians." The thought of being

prisoners in a small valley was incon-

ceivable to Joseph and his tribe. Harried

by uncertainties and with the black

picture etching deeper and deeper, Chief

Joseph gathered together his men, women,
and children, with their hundreds of

horses and all their belongings, and beat

a retreat comparable in sagacity to that

of history's greatest general. Although

the trail he left could easily be followed,

he successfully evaded at least four

military commands, while he traveled

with enforced slowness for hundreds of

miles across mountain passes in Idaho

into southeastern Montana; thence north

across the Yellowstone, Musselshell, and

and Missouri Rivers. When finally over-

taken by mounted troops under Colonel

Miles, he was, as usual, encamped in an
almost perfect setting from a defensive
standpoint. He had chosen a kidney-
shaped basin of about 6 acres formed by
the eccentric meandering of Snake Creek,
near the Bear's Paw Mountains.

While their white enemy galloped to the

attack, black beady eyes centered sights

along muskets, as the Indians waited
until they could distinguish officers.

Then began a battle that lasted for days.

The Indians, shooting through the sage-

brush that fringed the deep-cut coulees,

sent bullets with deadly precision. Sleet

and snow fell. Miles' soldiers were with-

out tents or fire. Their benumbed fingers

pulled triggers and fumbled at belts for

more ammunition. The sticky gumbo
soil, mixed with dead buffalo grass, clung
to their feet in ever increasing quantities.

All officers but one had been killed or

wounded after the first few volleys.

Every first sergeant was slain. The
Indians commanded the water holes, and
at. night ate horses, battle killed. Squaws
scooped hollows in the dirt floor of their

lodges to protect their wounded from cold

and shell fire. Soldiers peeked over the

adobe rim only to jerk back with bullet

pierced hat, or to fall with a bullet through
their brains. Thirst added its parching
misery to the rain-soaked wounded.

Reenforcemcnts finally arrived and the
boom of a 12-pounder, with its death
dealing shrapnel, told Joseph that he

must fight a losing battle. Twice he

offered to surrender with provisos, and
twice went back to renew the battle.

On October 4, he had but 87 warriors.

There were 1S4 women and 147 children.

With morale unshaken by the terrorism

of military might, Joseph, homeless,

helpless, undone, raised the white flag a

third time to save his people from exter-

mination. Always unafraid, shunning
atrocities, every inch a fighter, Joseph, a

mighty general who had never expected

nor given quarter, accepted the yoke of

servitude because of his great love for

his people.

So the dead were buried, the wounded
crudely, painfully transported over the

uneven prairies to a river steamer, and
Joseph and his tribe shunted to the Wal-
lowa Valley.

INDIAN RESERVATIONS

Thus were the tribes forced to migrate

to various reservations. Some tribes

were more fortunate than others in these

permanent homes selected by the Govern-

ment. Two of the more unfortunate were

the Gros Ventres and Assiniboines. Their

allotment, the Fort Belknap Reservation,

was a short distance east of the Nez
Perce Snake Creek battleground, extend-

(Continued on p. 218)
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Mead Lake Temperature Measurements

Bx Evan E. Ilouk, Senior Engineer, Technical Studies, Denver, Colorado

LAKE MEAD FROM OBSERVATION POINT.

MEASUREMENTS of water tem-

perature at different depths in

Mead Lake, the storage reservoir created

by the construction of Boulder Dam,
have been made at monthly intervals since

early in June 1936. Although the data,

obtained thus far are not representative

of ultimate stable conditions, they show
some interesting temperature effects in

the various lake strata. This is par-

ticularly true for the strata near the

bottom of the reservoir, where abnormally

high temperatures are being recorded

instead of the minimum temperatures

usually observed at such locations.

Lake temperatures are measured with

an electrical resistance thermometer,

lowered from a launch. Observations are

made at 5-foo1 intervals from the surface

to a depth of 30 feet, then at 10-foot

intervals to a depth of 100 feet, and then

a I 25-foot intervals to the bottom of the

lake. The deepest reading is taken with

the thermometer only a foot or two above
the bottom. The measurements are

made in the canyon near the dam, about

midway between the two upstream out-

let towers. However, a special set of

observations, taken about 4,000 feet

upstream from the dam on April 30, 1937,

showed practically the same temperature

distribution as at the regular observing

station.

Temperature conditions in Mead Lake

are now in a transitional stage. The
reservoir above Boulder Dam is being

gradually filled as inflowing Colorado

River discharges exceed irrigation and
power demands. When the temperature

measurements were begun the lake sur-

face was at elevation 998.7, approximately

233 feet below the top of the dam. The
water stored at that time was about 385

feet deep and amounted to 8, 04.8,000

acre-feet, or about 26 percent of the total

storage capacity. At the end of the first

year of temperature measurements, June

1937, the lake surface was at elevation

1,080, the depth was about 465 feet, and

the total quantity stored was 13,689,000

acre-feet, or about 45 percent of the total

capacity. Consequently, temperature

conditions in the major portion of the

lake, below a relatively shallow layer near

the surface, were largely controlled by

inflowing Colorado River temperatures.

GRADUAL DECREASE IN LAKE
TEMPERATURES

The effects of river inflows on lake

temperatures will gradually decrease as

the lake surface approaches the top of the

dam. When the reservoir is approxi-

mately full, volumes of incoming flood

flows will be much smaller percentages

of the total lake storage. Furthermore,

large portions of the flood inflows will be

promptly released through the spillway

drum gates or the outlet tower cylinder

gates, in order to keep storage space

available for controlling subsequent flood

flows.

Temperature conditions in the lower

portions of the lake are being gradually

modified by winter inflows. Colorado

River discharges which enter the reser-

voir during the winter months are much
smaller than the flood flows which arrive

during the late spring and early summer.
Nevertheless, the relatively cold and
dense winter run-off goes to the lower

lake levels where it gradually accumu-
lates, raising the warmer water to higher

levels. This action will continue until

the upper limit of the cold water reaches

the lower cylinder gates, approximately

280 feet above the lake bed, after which

further rising of the cold water will

depend on the operation of the gates.

WATER TEMPERATURE VARIATIONS

The first set of temperature observa-

tions, made June 10, 1936, showed water

temperature increasing gradually from
50° F., at the bottom, to 76° at the

surface. During the summer months
the temperatures remained approxi-

mately the same below elevation 850,

about 235 feet above the bottom; but

increased gradually between elevation

850 and the lake surface. The surface

temperature reached 84° on August 1,

1936, when the water level was at eleva-

tion 1,020, or about 405 feet above the

bottom. It probably reached higher

values on other dates. Since the meas-

urements were only made once a month,

the maximum surface temperature prob-

ably was not observed.

Relatively warm but abnormally dense

river flow, entering the reseivoir during

the latter part of the summer, increased

the lake temperature at strata below

elevation 850 to about 60° on September

1 and to about 62° on October 1, except

near the bottom where the temperatures

were somewhat higher, as discussed later.

During the fall months inflowing river

water of slowly decreasing temperature,

together with vertical lake currents,

caused by seasonal cooling and accom-

panying sinking of suiface water, gradu-

ally equalized temperatuie conditions

throughout the lake. On December 1

the water temperatures were practically

constant from elevation 675 to the sur-

face, elevation 1,024, varying only from

62° at the lower elevation to 63° at the

surface. Measurements on January 6

and February 1, 1937, showed slightly

lower but similarly uniform tempera-

tures throughout the same range in

depth, approximately 57° on the former
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(late and approximately 53° on the latter.

By March 1, 1937, the water tempera-
tures had decreased slightly in the lake

strata below elevation 850, and increased

slightly in the strata above elevation

850, the temperatures varying gradually

from about 47° at elevation 675 to about
56° at the lake surface, elevation 1,026.

During the succeeding spring months the

temperatures remained about the same
below elevation 850 but increased be-

tween elevation 850 and the surface,

reaching a value of 72° at the surface by
June 2, 1937.

Measurements made on September 1,

1936, showed the existence of an abnor-

mally warm strata of lake water near the

bottom of the reservoir. Water tempera-

tures increased from 64° at the bottom to

68° at a height of 9 feel above the bottom,

remained practically constant to a height

of 34 feet, then decreased abruptly to

60° at a height of 59 feet and remained
constant at that value up to a total

height of about 210 feet. Similar strata

of unusually warm water at the bottom
of the lake were noted on all succeeding

dates of observation. On October 1,

1936, the abnormally warm water ex-

tended to a height of about 90 feet above
the bottom. At that time the tempera-

ture decrease at the upper limit of the

warm strata, was from 68° to 62°. After

October 1 the upper limit of the warm
water gradually lowered but the amount
of excess temperature increased. On
May 21, 1937, the unusually warm water

was only about 35 feet deep, lint the

temperature decrease at the upper limit

of the warm strata was from 68° to 19',

a decrease of 19
:

.

SUSPENDED SILT PRIMARY CAUSE OF HIGH

WATER TEMPERATURE AT BASK OF LAKE

Samples of the lake water taken by

Construction Engineer Ralph Lowry on

May 21, 1937, showed that the occurrence

of abnormally warm water near the bot-

tom of the lake is due primarily to the

presence of a heavy load of suspended

silt. Samples taken just above the strata

of unusually high temperature were en-

tirely clear; but those taken within the

strata contained so much silt that they

had the color and consistency of thick

chocolate. Analyses of the samples,

made at laboratory temperatures of 74°

to 78°, showed an increase in specific

gravity of 1.0014 for the clear water to

1.1787 for the silty water.

A small part of the increased specific

gravity near the bottom of the lake may
be due to an increased salt content.

Laboratory measurements of conduc-

tivity, which is a rough index of salinity,

showed an increase in reciprocal ohms of

0.00140 for the clear samples to 0.00166

for the silty samples. The increased salt

content may be due to solution at ex-

posed salt formations in the Virgin Valley

portion of the reservoir site, or to the

How of alkaline springs in the bottom of

Black Canyon near the site of Boulder
Dam. Possibly some salt is derived from
both sources. No analyses of the flow

from the springs have been made, but

of the increased temperature effects may-

be due to How of heat from the canyon
rock formations. Measurements made
prior to the construction of the dam

."*%•

TOP OF BOULDER DAM, SHOWING INTAKE TOWERS, SPILLWAY, AM) ROAD OUT OF CANYON TO KINGMAN,
AKIZ., AT POINT WHERE MONTHLY MEASUREMENTS OF LAKE MEAD ARE MADE.

deposits at some of the springs in exposed
locations below the dam show that the

water must be highly alkaline.

Inasmuch as the spring wafer in many-

cases is unusually warm, some of the

increased temperature effects at the bot-

tom of the lake may be directly due to

the flow of the springs. Measurements

at some of the warmer springs just below

the dam show temperatures as high as

13S° F. Furthermore, a small portion

showed that mean annual rock tempera-

tures at depths of ;, to 75 feel from the

canyon walls are 75° to 80° F. However,
it is believed that the increased tempera-

ture effects in the lower lake strata are

primarily due to the arrival of warm
silty water of relatively high density,

which lias entered the reservoir at loca-

tions above the dam and flowed along

the bottom of the canyon beneath the

body of the lake.

Federal Irrigation Congress

to Meet

The Federal Irrigation Congress held

its annual meeting at Caldwell, Idaho,

September 14. Commissioner Page at-

tended. His address appears on page

197.

wORK was started in July by the

building occupied by the Six Companies
Hospital, Boulder City, Nev., which is to

be transformed into an administration

building. In addition to offices the build-

ing will house a geology laboratory and

museum.

THE highest price paid for hogs in

recent years on the Minidoka project

was that received for 141 head sold at

Paul on July 13 for $11.75 per hundred-

weight. The hogs had a total weight of

27,230 pounds.

^T^HE Western Livestock Co. has re-

X cently constructed cattle feeding

yards near Toppenish, Wash. ( Yakima
project). It is expected that 7,000 to

8,000 cattle will be fed during the year.

The Yakima Valley was chosen for the

feed lot location because of the abundance

of feed that can be grown cheaply.
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Notes Jo?' Contractors

Specifica-
tion no.

946-D

741

942-D ....

949-D

951-D

46,970-A..

931-D

743

952-D

947-D

943-D

953-D

954-D

956-D-...

42,314-A.

Project

Upper Sir.ke River,
Idaho-Wyo.

Sun River, Mont

Boulder Canyon,
Ariz.-Nev.

Sun River, Mont

Boulder Canyon,
Ariz.-Nev.

Colorado River,
Tex.

Gila, Ariz

Bids
opened

Shoshone- Heart
Mountain.

All -A merit" an
Canal, Ariz.-
Calif.

Central
Calif.

Valley,

Boulder Canyon,
Ariz.-Nev.

Central Valley,
Calif.

Kendrick, Truckee
Storage, Upper
Snake River.
Moon Lake,
Uncompahgre,
Carlsbad. Salt
River.

All-American
Canal, Ariz.-
Calif.

....do.

July 12

July S

July 7

July 20

Work or material

July .'"

July- 12

June 17

Aug. •

Aug. j

July- 27

July 12

Aug. 12

\ue. I.;

Aug. 2::

July 27

Cascade Creek diversion
dam and earthwork and
structures on Cascade
Creek-Grassy Lake di-

version canal.
Earthwork and structures,
Sun River Slope division
later: ,1s.

Surfacing a portion of Black
Canyon Highway and ad-
jacent parking areas.

Six 34-foot by 12-foot radial

gates and motor-driven
hoists for spillway at
Gibson Dam.

2 plate-steel turbine inlet

pipes for instillation at
Boulder power plant.

Thin wall steel tubing and
fittings.

Preparation of concrete ag-
gregates.

Earthwork, canal lining and
structures, station 303 to

station 712, Heart Moun-
tain Canal.

Metalwork for trash rack
structure, All-American
Canal headworks.

Materials for steel ware-
house at Government
camp at Shasta Dam.

Six 200-kva, 2,400 to 277/480

Y-volt transformers for

Boulder power plant.
4 motor-driven pumping
units for Friant camp.

Needle-valve discharge
guides.

Structural steel and steel

castings for railroad bridge
over Pilot Knob wasteway.

Steel reinforcement bars,
487,558 pounds.

Low bidder

Name

Bennett and Taylor.

Otis Williams & Co.

E. L. Yeager

Lakeside Bridge & Steel
Co.

Consolidated Steel Cor-
poration.

I Smith Perry Electric
Co.

IGraybar Electric Co.,Inc.
George Pollock Co

James Crick.

Independent Iron
Works. Ltd.

Reliance Steel Products
Co.

Spuck Iron & Foundry
Co.

California Steel Prod-
, nets Co.
Palm Iron & Bridge
Works, Inc.

Kuhlman Electric Co...

Food Machinery Cor-
poration (Peerless
Pump Division).

John W. Beam
Berkeley Steel Con-
struction Co.

Bethlehem Steel Co.

Northwest Steel Roll-

ing Mills, Inc

Bid

Address

Los Angeles, Calif.

Vale, Oreg

Riverside, Calif. .

Milwaukee, Wis.

Los Angeles, Calif. 14,721.00

$22, 311. 00

65, 773. 80

44, 240. 00

10, 369. 00

Dallas, Tex.

Denver, Colo
Sacramento, Calif.

Spokane, Wash...

Oakland, Calif

Rankin, Pa

St. Louis, Mo

San Francisco,
Calif.

Sacramento, Calif

Bay City, Mich..

Fresno, Calif

Denver, Colo
Berkeley, Calif....

1 13, b58. 40

2 95. 82
3 147,780. 00

224, 553. 00

< IS, 313. 00

5 4, 950. 00

6 2, 430. 00

' 647. 00

2, 948. 48

4, 632. 12

2,105.00

5, 025. 00

5, 220. 00

Chicago, 111 3,120.00

Seattle, Wash 14,151.92

Terms

Net.

Discount M percent

Discount 1 percent,
f. o. b. Potholes.

Net

do

do

Net, f. 0. b. Boulder
City.

Net, f. 0. b. Friant

Discount li percent
....do

Net

Discount Vi percent

Contract
awarded

July 27

July 30

Aug. 7

Aug. 12

Aug. 13

Aug. 4

Do.
Aug. 16

Aug. 21

Do.

Aug. 20

Aug. 10

Aug. 25

Aug. 5

Aug. 23

Do.

Aug. 26

Aug. 27

Aug. 28

Aug. 21

1 Schedules 1 and 2. 2 Schedules 3 and 4. 3 Schedule 2, Schedule 1 not awarded. « Item 1. » Item 2. 6 Items 3 and 4. ? Item 5.

Keeping Up with the Times
(Continued from p. 213)

Thesaurus or Webster's International,

and you will admit the institution meets

all demands.

ATTRACTIVE SURROUNDINGS

Until a few years ago the County
Library, which is a Carnegie foundation,

had not been landscaped and the women
of the project brought plants, shrubs,

and seeds to Miss Margaret Nye, under
whose able direction the library was then
and under whose regime the grounds
grew from a weed patch to a beautiful

lawn.

The Klamath City Library is nestled

in the main part of the downtown district

on a corner, surrounded by balm of gilead

trees the branches of which reach their

glistening leaves above the pavement's
clatter and dust and lend a graciousness

and wholesomeness to the location, while

the County Library tops a rise that is

circled by the Klamath Irrigation Canal,

winding away at its base like a moat that

guarded a castle of old. It looks out

across lakes and fields and irrigation

ditches that spell not only promise but

realization of better homes and schools.

Milk River Indians
(Continued from p. 215)

ing from the Little Rockies to the Milk

River. The lands in the foothills to the

south were good bottom lands, but the

north portion was bleak and arid.

Buffalo became only a memory. Other

prairie game rapidly disappeared, and
until the year 1895, when the Indians

began to practice farming, they were in a

deplorable condition. The Gros Ventres

now inhabit the foothills to the south and
for many years have practiced irrigation

under the tutorage of the kindly fathers

of St. Paul's Mission. The Assiniboines,

along the Milk River to the north, have
the advantage of a Federal Indian irriga-

tion system, which is the connecting link

between the five irrigation districts of the

Chinook division, and the Malta and

Glasgow districts of the Milk River

project. Tourists traveling west on

Roosevelt Highway No. 2 enter the

reservation just west of Dodson and leave

it again after passing Harlem. Should

they care to drive south to the Snake

Creek battleground, they may still find

relics of that battle of 1877.

If the human ear could still catch the

battle echoes that reverberated through

those bleak, badlands of wild Montana,

what hideous war-whoops, what sicken-

ing screams of wounded ponies and nicker-

ing of terrified foals could be heard.

Mingled with the barking and whining of

dogs, the smacking thuds when bullets

found flesh, would be the mournful death

wail of women and the whimpering of

frightened children. Above the curses

and groans of pain-racked humans would

sound the roar of musketry, the z-i-n-g

pop pop of bullets and the whining flight

of richochets. Ever and anon, dying

echoes would answer the shrill notes of the

bugle. But the war whoop is stilled

—

the noises of Indian warfare are no

more.
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Progress of Investigations of Projects

Blue River transmountain diversion,

Colorado.—Profiles were made of penstock

sites for possible power plants in Bear
Creek Canyon. Taking of strip topog-

raphy along the canal line from Bear
Creek to the outlet of the Continental

Divide tunnel west of Empire, Colo., on
the West Fork of Clear Creek, was con-

tinued. Topography for a dam site on
the South Platte River just below the

junctions of the North and South Forks

was completed. Detailed plane-table sur-

veys and geological maps were made of

the Fall River and Trail Creek Dam sites

located on Clear Creek about 2 miles

above Idaho Springs, Colo., and of the

Waterton and Two Forks Dam sites lo-

cated on the South Platte River between
South Platte and Waterton.

Eastern slope surveys, Colorado.— (a)

Cherry Creek irrigation and flood con-

trol.-—The report covering this feature

of the investigations is in course of

preparation.

(b) Apishapa irrigation reconstruc-

tion.—Surveys of this feature were com-
pleted early in the month.

Western Slope surveys, Colorado.— (o)

Collbran projects.—The 48-milc level cir-

cuit for canal strip topography control

was completed on the south side of the

Plateau Valley. Strip topography of the

"Peninsula" area was completed and then

continued along the old Colorado canal

to the "Sunnyside" area.

(b) Florida project.-—A topographic sur-

vey of reservoir sites on Florida River on

the Henry Lemon property, and a pre-

liminary location of a canal from Pine

River to Florida Mesa were completed.

(c) Fruit growers reservoir.— Detailed

topographic surveys, together with test

pits and percolation tests thereof, were

completed during the month in the vicin-

ity of the dam destroyed during May of

this year.

(rf) La Plata project.—Reconnaissance

for the feeder from East Mancos River to

Thompson Park on Cherry Creek, indi-

cates that about 1% miles of easy canal

construction will deliver the flood flow

of the river in the La Plata drainage for

use in New Mexico and the lower part of

the Colorado land. A reconnaissance of

the upper La Plata River above Hesperus

indicates that a small reservoir site may
be available at Parrott City.

(e) Lilylands project.—A preliminary

examination was made of this project

which is in the basin of the San Miguel

River, in Dolores and Montezuma
Counties.

(/) Paonia project.— Levels were run to

and topography taken of a reservoir site

on the Smith Fork of the Gunnison River.

Detail topography of the dam site was
begun, and test pits laid out.

(g) Silt project.—Reconnaissance sur-

veys were made on Meadow, Corral, and

Main Elk Creeks for alternate features to

supplement the Harvey Gap Reservoir.

(h) Troublesome project.-—Strip topog-

raphy was completed south of the Main
Troublesome River from the mouth of

the deep canyon to the town of Kremm-
ling. A reconnaissance survey was made
of the area on the Upper Muddy Creek.

Strip topography was started on the pro-

posed canal from the East Troublesome
Creek to the Kurtz lateral heading on the

Main Troublesome.

Rio Grande joint investigations, Colo-

rado-New Mexico.—All field work was
completed by July 10. Studies were

made of possible power production at

seven storage and power sites on Willow
Creek and the Chama River. The
amount of replacement storage that will

be required on the lower San Juan to

permit full diversion by the San Juan-

Chania diversion was estimated. Revi-

sion of the preliminary report was in

progress.

Boise (Boise-Weiser-Payette) , Idaho.—
An inspection was made to determine the

irrigability of the lands in T. 6 N., R. 4 \Y.,

B. M. A reconnaissance survey was

made t" determine the irrigation possi-

bilities in T. 5 N., R. 1 and 2 W., B. M.,

with a 100-foot pump lift from tin;

Farmers Union Canal. An investigation

was made of the possibility of pumping
water from Snake River near the south-

west corner of T. 1 N., R. 2 W., 15. M.,

onto high lands in that vicinity and into

the Mora Canal of the Boise project. A
survey is in progress to determine the

possibility of diverting, by tunnel, the

How of Salmon River, in the vicinity of

Stanley Basin, to Baron Creek. Field

work on the Twin Springs Dam site

topography was completed. Detailed

topography of the dam site at Cascade

was secured and several miles of center

line for the railroad relocation were run.

Levels for vertical control of a survey of

the Cascade Reservoir site were run, a

base line measured, triangulation sta-

tions established, and all triangulation

angles turned. An investigation was
made to determine the approximate

irrigated acreage, lands susceptible of

irrigation, and possibilities of storage on

Willow Creek, Little Willow Creek, and
Squaw Creek.

Buffalo Rapids investigations, Mon-
tana.—Additional investigations were

started on July 16, to determine the best

layout for the Glendive unit of the proj-

ect, which is proposed as the first unit of

construction. The present investigation

concerns a plan with two canals at dif-

ferent levels and with alternate pumping

plant locations.

Gallatin Valley investigations, Mon-
tana.—Work was in progress on the draft

of the report on the investigations.

Conchas surveys, New Mexico.—

A

review of the draft of the report was in

progress.

Alius project surveys, Oklahoma.—The
work of classifying the lands of the project

has been completed. Surveys were con-

tinued on the Elm Fork diversion with

alternate locations, and surveys of the

main canal location are being made on

each side of the river below the dam.
Diamond drilling of the dam site is being

continued, five holes having been com-
pleted to date.

Cauby project investigations, Oregon.—
Work was continued on this investigation.

Water-supply records and crop-census

data are being secured. A considerable

amount of basic data is being assembled,

and a rough draft of a report on the

project has been partially completed.

Deschutes investigations, Oregon.—

A

stadia traverse and levels were run and
side slopes at angle points were recorded.

Grande Ronde investigations, Oregon.—
A second reading of the water level in the

ground-water wells of the Grande Ronde
Valley was made during the month The
running of levels for permanent bench

marks in the valley was completed on

July 7. Temporary bench levels are

being established for planetable use only.

The survey covering the lower Grande

Ronde Dam site was completed during

the month. A planetable reconnaissance

survey of possible highway locations was

made around the lower reservoir site.

Approximately 44 miles of stadia line,

were run during the month. The survey

of the Catherine Creek Reservoir site and

the detailed dam-site survey were com-

pleted. A horizontal and vertical control

line has been run up the two branches of

the valley from the Sheep Ranch dam site

established in a previous survey.

Rapid City project, South Dakota.—The
field work has been completed, with the

exception of stream gaging, which is I ieing

carried on by local interests.

Colorado River Basin investigations.—
(a) Disappointment Creek, Colorado.—
The classification of undeveloped lands in

the Disappointment Creek basin was

taken up during the month and an area

of 23,360 acres was completed.

(b) Irrigated area survey, Monticello,

Utah.—Mapping of irrigated lands in the

vicinity of La Sal, Utah, and along Mon-
tezuma Creek was completed on July 9.

(c) Piceance Creek, Colorado.—Map-
ping of the irrigated lands along Piceance

Creek and its tributaries was completed

during the month.

(d) Price and San Rafael Rivers,

Utah.—Mapping of irrigated lands along

the Price and San Rafael River drain-

ages, in the vicinity of Price, Castle Dale,

and Ferron, Utah, was continued. Classi-

fication of undeveloped lands adjacent to

the present irrigated areas was begun.
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(e) San Miguel area, Norwood, Colo.—
( !lassification of undeveloped lands on the

proposed Lilylands project, near Nor-

wood, Colo., was completed. Mapping
of irrigated lands on the San Miguel

projed and along the upper San Miguel

River was continued. Horizontal control

for the land classification, including

flagging of land corners, was completed.

(/) Thompson-Cisco area, Utah anil

Colorado. -Classification of 13,1120 acres

of arable lands occupying benches above

the 4975 contour in the vicinity of the

tunnel site on the Thompson-Cisco proj-

ect was completed, which completed the

land classification in this area.

((/) White, Escalante, and Puna Rivers,

Colorado and Ctah.— A rough recon-

naissance was made of the White, Esca-

lante, and Paria Rivers to outline future

work and determine the amount of area

yet to be covered on these tributaries of

the Colorado River.

Large Irrigation Dam
in Mexico

A large storage dam near El Palmito,

State of Durangii, is being built by the

Irrigation Commission of Mexico for the

storage of water of the Nazas River for

irrigation purposes. The location is a

gorge 2 miles below the confluence of the

Ramos and El Oro Rivers.

Preliminary surveys were made in

1936 by the National Irrigation Commis-
sion. Preparatory to the construction of

the dam, it was necessary to construct a

road 103 miles long from Bermejillo, the

nearest shipping point by rail, which was
completed by the end of 1936.

Construction of the dam was begun in

February, 1937, by Government forces,

and it is expected that 1,700 persons will

be employed. Present plans contem-

plate completion of the dam in 1940.

The dam will be an earth and rock-

fill structure 32S feet in height, with a

volume of 7,200,000 cubic yards. The
plan is reported to be somewhat similar

to the San Gabriel Dam in California

now under construction. There will be

three outlet and diversion tunnels 23 feet

in diameter and about 2,000 feet in

length each. The storage capacity of the

reservoir will be 3,500,000 acre feet.

The cost of the dam, including roads
and other preliminary work, is estimated
to be over $9,000,000. The cost of

equipment, a large part of which will

probably be purchased in the United
States, will be about $1,600,000. This
will include power shovels, Diesel electric

plant, air compressors, pumps, steel

forms for tunnels, tractors, trucks, and
road-grading equipment.

It is understood that the construction
of a. hydroelectric plant is under consid-

eration.

Wyoming Project Rena?ned
in Honor of Senator

Kendrick

The project under construction by the

Bureau of Reclamation in Wyoming, for-

merly known as the Casper-Alcova proj-

ect, was renamed with the enactment of

the Interior Department appropriation

bill for 1938 as the Kendrick project, in

commemoration of the life and work of

the late Senator John B. Kendrick. of

Wyoming.
Senator Kendrick, born September 6,

1857, in Jacksonville, Tex., moved to

Wyoming in 1879, settling on a ranch near

Sheridan. He engaged in cattle and
sheep raising in Wyoming and Montana
for many years. In 1910 he was elected

to the Wyoming State Senate and served

4 years. He was Governor of Wyoming
from 1915 to 1917, when he resigned t"

take the seat in the United States Senate

on March 4, 1917, to winch he had been

elected in November 1916. He served

continuously in the Senate until his death

November 3, 1933.

From the time that the water conser-

vation and irrigation project now named
for him was first proposed, 30 years ago,

Senator Kendrick was its staunch pro-

ponent, lie carried on an active cam-
paign to have it approved from 1920 until

1933. The project was approved for

construction and a Public Works allot-

ment made, but Senator Kendrick died

before construction began. The policy

i if thi' Department of the Interior has

been to discourage the naming of im-

provements in honor of living men.
The Kendrick project will be one of the

principal irrigation projects in the central

part of the State of Wyoming. It con-

sists of Seminoe Dam, a major storage

dam on the North Platte River about 60

miles southeast of Casper, of the Alcova
diversion dam, and the Casper Canal,

which extends from the diversion dam to

near Casper, Wyo., where 35,000 acres

of land will be irrigated. All the major
features of the project are now under con-

struction and the project as a whole is

about 35-percent complete.

A spontaneous movement in the State

of Wyoming to honor the late Senator

resulted in the inclusion in the depart-

mental appropriation act of a provision

which renamed the project the Kendrick

project.

List of Articles on Irrigation

and Related Subjects

All-American Canal:

Siphon and bridge construction for

Ail-American Canal, illus., Jos. C.

Coyle, Contractors' and Engi-

neers' Monthly, July 1937, v. 34,

pp. 5, 15, and 25.

Baker, O. E.:

Graphic summary of physical fea-

tures and land utilization in the

United States, charts, Depart-

ment of Agriculture, Miscel. Pub
No. 260, May 1937, 57 pp.

Central Valley:

Historic highlights of California's

Central Valley project, illus.,

Western Construction News, July

1937, vol. 12, pp. 255-258.

< 'hevenne River:

Water Resources of the Chevenue
River drainage basin, vol. IV,

Water Resources Committee,
South Dakota State Planning

Board, Brookings, S. Dak., 1937,

109 pp.

Dams, small:

Design and construction of small

reservoirs, springs, and wells, In-

dian Service Book of Information,

February 1937, 86 pp.

Grand Coulee Dam:
New record in pouring concrete,

illus., Engineering News-Record,
July 15, 1937, vol. 119, pp.
101-103.

Huntley Field Station:

Irrigated crop rotations at the

Huntley Field Station, S. H.

Hastings and Dan Hansen, Tech.

Bull. No. 571, Department of

Agriculture, 38 pp.

Jagger, I. C, and G. W. Scott:

Development of powdery mildew
resistant cantaloup no. 45. De-
partment of Agriculture, Circular

No. 441, June 1937, 6 pp. Sale

by Superintendent of Documents,

price 5 cents.

Kidder, H. EL:

Measurement of irrigation water,

illus., Civil Engineering, July 1937,

vol. 7, pp. 513-514.

Kinzie, P. A.:

Automatic sector sluice spillways at

Boulder Dam, illus., with inset,

Engineering (London), July 16,

1937, vol. 144, No. 3731, pp. 61-63.

Lawson, L. M.:

Rectification of the Rio Grande,

illus., Civil Engineering, July 1937,

vol. 7, pp. 457-461.

Lewis, Hon. Lawrence:

Colorado-Big Thompson transmoun-

tain diversion project, Cong. Rec-

ord, July S, 1937, vol. 81, pp.

9019-9020.

Transmountain water diversions,

Cong. Record, July 9, 1037. vol.

81, pp. 9095-9098.

Ogburn, William F., Chairman:

Technological trends and national

policy, including the social impli-

cations of new inventions, June

1937, National Resources Com-
mittee, 388 pp.

Parker Dam:
Excavation for Parker Dam reaches

the final stage, illus., The Flarth

Mover. July 1937, vol. 24, pp. 22-23.
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Livestock Feeding in the Valley Division, Yuma Project

By Henry Frauenfelder, President, Yuma County Water Users Association

WINTER fattening of sheep and
cattle in the Valley Division of the

Yuma project lias been developed into an

important part of the agricultural pro-

gram now being carried out in this section.

The practice was first begun in a small

way during 191N, when approximately 500

head of beef cattle were brought in from

the range to be fed and fattened. During

the following 10 or 12 years only a slight

increase was registered annually in the

number of cattle fed, although during this

period the first sheep in considerable num-
bers were shipped here for winter pasture.

It has been demonstrated that our mild

winter climate and continuous growing

season for alfalfa offered ideal conditions

for ewes during the lambing season.

During 1931 substantial increases were

noted in the numbers of livestock and

sheep that were shipped in to be fed.

About 0,000 head of cattle and a like

number of sheep were fattened during

that year, most of which then went to the

nearby Los Angeles livestock market.

By 1934 the number on feed reached ap-

proximately 11,000 head of beef cattle

with a corresponding increase of sheep.

A survey made in the spring of 1937

indicates that 30,000 sheep, ewes, and

lambs are being fed here, among which are

many fat lambs ready for market. The

early lambs were born on the ranges and

weaned before being put on our winter

pasture. Large numbers of old ewes

will also be prepared for market while

those with late lambs born here will be

taken back to the ranges in the higher

altitudes of northern Arizona and New
Mexico for summer feeding.

Beef cattle feeding is being undertaken

by more farmers each year. Some prefer

to do all the feeding and fattening in cor-

rals and pens while others pasture their

animals during the earlier part of the

fattening period. During the past several

years the spread in price between range

cattle and fattened cattle has been pro-

portionately less than formerly and con-

sequently no large profits have been made
by feeders in recent years. However,

there are benefits to be derived from

feeding cattle, other than the immediate

cash profits. For instance, such a pro-

gram provides a source of valuable or-

ganic fertilizer and offers an opportunity

to utilize poorer grades of hay which,

owing to a little excess bleaching or the

presence of a few weeds, would be classed

as low grade, but which nevertheless has

a high feeding value. Alfalfa straw, when
combined with concentrates, can be used

to perhaps the greatest advantage by

feeding to livestock.

During the winter of 1936-37 there

were approximately 8,000 head of cattle

in the Valley Division for winter feeding

and fattening. Shipments of livestock

from Yuma for the calendar year 1936

totaled 423 carloads, of which 248 cars

were forwarded by rail and the balance

of 175 by truck; the estimated value of

these shipments was $423,500. Although

livestock shipments constituted approxi-

mately 5 percent of the total cars of farm

commodities forwarded from Yuma dur-

ing the year, they composed 11 percent

of the estimated value of all shipments of

farm products, being exceeded only by

lettuce, cotton, and grapefruit in point of

value.

An up-to-date and very complete feed-

ing plant consisting of a mill, feed lots,

warehouses, trench silo, scales, etc., was

built last year by a Los Angeles corpora-

tion interested in Yuma Valley farm

lands, open ranges in other sections, and

an industrial packing plant in Phoenix.

This plant has a capacity for fattening

and other places usually overlooked or

neglected. They are also invaluable for

cleaning up weeds on ditch banks and are

most helpful in discouraging the opera-

tions of gophers.

NOXIOUS WEEDS DRAWBACK TO fiKAZINO

A serious drawback to grazing both

sheep and cattle lies in the consequent

spread of noxious weeds. Seeds of all

descriptions cling to the animals while

feeding on weed-infested ranges else-

where, to drop oil' later on some other-

wise clean farm. This is a, hazard that

should be recognized, although if the

proper attention is paid to all weeds as

they appear the danger of new weed in-

festation is minimized.

In addition to favorable climatic condi-

tions and abundant feed stuffs to fie

found here, the close proximity of the

Los Angeles market to the Yuma Valley

SHEARING SHEEP ON VALLEY DIVISION FARM OF HENRY FRAUENFELDER, PRESIDENT, YUMA COUNTY WATER USERS

ASSOCIATION

5,000 to 10,000 head a year. It is

planned to enlarge this plant in the near

future. A second large facility for feed-

ing is being constructed at the present

time by an experienced cattleman from

California who recently acquired irrigated

farm lands in the Valley Division.

Pasturing of sheep and cattle enables

the farmer to secure some financial re-

turns for winter growth of barley and

alfalfa which in many instances would

not make a good grade of hay if cut and

cured in the usual way. Sheep especially

will graze much closer than a mower blade

cuts, and they will clean up fence corners

is an important advantage. Cattle and

sheep are shipped there by truck over

modern highways. If transportation by

rail is preferred, the shipper is assured

that delivery of his consignment to mar-

ket will be made within a day's time.

Local banks as well as Federal credit

agencies recognize the value of cattle-

feeding operations as pari of a balanced

agricultural program, extending liberal

credit to farmers for this purpose. It is

hoped by those interested in the welfare

of the Yuma project that still further

expansion will take place in the local

cattle-feeding industry.
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Accomplishments of Bureau CCC Camps
By Clyde C. Beam, Assistant to Supervising Engineer, CCC

THE first ( !( !C camp to operate under

the supervision of the Bureau of

Reclamation was established on the North

Platte project-, in Nebraska and Wj -

ing on May 21, 1934.

From that date to August 19.35, an

average of 10 CCC camps were in opera-

tion, which number was increased during

August, September, October, and No-
vember 1935 to the present total of 34

active camps. The following is a list of

reclamation projects and the number of

camps now in operation under the super-

vision of the Bureau of Reclamation:

Project State
N umbel
of camps

Belle Fourche South Dakota
Idaho

1

Boise
Carlsbad... New Mexico

Colorado
1

Grand Valley..
Humboldt Nevada 1

Huntlev . Montana . 1

Klamath .. California 1

Klamath .. .... 1

Lower Yellowstone..
Milk River Montana . ...

1

1

Minidoka .. Idaho
Utah

l

Moon Lake ]

Newlands ... _ ._ Nevada.
Nebraska
Utah

:<

North Platte :i

Ogden River l

Owyhee Oregon 2

Rio Grande New Mexico.
Texas
Arizona
Wyoming
Montana.
Oregon
Colorado

a

Rio Grande
Salt River
Shoshone
Sun River. .

Umatilla
Uncompahgre ...

i

l

l

i

l

l

Vale Oregon. . .. i

Yakima. .. Washington .... l

Total :>. 1

Two main classes of work have occu-

pied a majority of the time of the en-

rollees. First and most important is the

rehabilitation and improvement of the

storage, distribution, and drainage sys-

tems on the reclamation projects; and
second, the development of recreational

facilities for the general benefit of the

inhabitants of our reclamation projects

and surrounding areas.

REHABILITATION

The recent years of depression necessi-

tated a retrenchment program in respect

to expenditures, consequently the upkeep

and improvement of the irrigation and
drainage systems on most of the projects

become difficult and much of it had to be

deferred.

Fortunately for the projects which

were facing the costly job of rehabilita-

tion brought about by this accumulation

of delayed work, CCC camps were appor-

tioned to the various reclamation projects

in the West to assist in this work and in

necessary betterments in the interest of

water conservation.

STORAGE IMPROVEMENTS

The depression era was also one of

acute water shortage on some projects.

This indicated that a few of the storage

facilities, though ample under ordinary

conditions, were inadecpiate in times of

drought.

To remedy this situation CCC forces

are being used to advantage in building

the Midview Dam and dike, which will

create a 5-000-acre-foot reservoir on the

Moon Lake project, Utah; in building the

Duchesne feeder canal on the same proj-

ect, which will divert water from the

Duchesne River to the reservoir and to

Indian project lands on the Lake Fork
River in exchange for Lake Fork waters

which will be utilized on the higher lands

of the Moon Lake project; in the con-

struction of the Anita Dam of the Huntley

project, Montana, which will equalize the

flow of the High Line Canal and provide a

small storage capacity; in repairing earth

dams, as at Deer Flat Reservoir on the

Boise project, Idaho; and in the construc-

tion and improvement of storage facilities

for other projects.

Work on storage improvements re-

sulted in the following accomplishments:

CCC forces placed 1,714 cubic yards of

concrete, 446,000 cubic yards of earth

fill, 88,700 cubic yards of rock fill, 35,S00

square yards of rock riprap, 6,880 cubic

yards of rock masonry and 45,000 pounds

of reinforcing steel in various dams.

Excavations for corewalls, outlet works,

spillways, and stripping of foundations

amounted to 216,600 cubic yards of earth

and 4,800 cubic yards of rock. Reservoir

areas aggregating in excess of 3,700 acres

were cleared of trees and brush to insure

trouble-free operation of control gates,

power plants, and appurtenant dam
structures.

ACCOMPLISHMENTS ON
SYSTEMS

DISTRIBUTION

Work on distribution systems consisted

of returning weed- and silt-filled canals

and laterals to a proper cross section;

the replacement of decaying wood struc-

tures with concrete; reconditioning of

operating roads; sealing of porous canals

by earth or concrete lining; and on some

projects all work incidental to new lateral

construction. On the Vale project, in

eastern Oregon, CCC forces are nearing

the completion of the Willow Creek lat-

eral system, which entails the construc-

tion of 80 miles of lateral and more than

600 concrete structures and will provide

water for many acres of new land, much
of which has already been settled.

The acute drought of recent years has

forcefully indicated a need for more

economic distribution of available water,

and to that end the CCC forces have

placed 297,500 square yards of concrete

lining and 245,500 square yards of earth

lining in canals and laterals. This work

will have the twofold purpose of con-

ENROLLEES LINING A CANAL ON THE

rROJECT, OREGON-CALIFORNIA.
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serving water and protecting the lands

below these heretofore porous sections of

canal from harmful seepage.

Work on rehabilitation and construction

of canal and lateral systems produced 1 1n-

following results: Removal of silt, weeds,

brush, etc., from more than 42,806,000

square yards of canal; the excavation of

1,809,000 cubic yards of earth and 53,000

cubic yards of rock; the installation or

reconditioning of 140.000 linear feet of

pipe; the placing of 349,000 square yards

of rock riprap and 110,000 square yards

of willow or brush riprap; the placement

of 22,544 cubic yards of concrete and
I'l.V.I, 111)11 ImL'II'I I'ci't "I I illllll'l III MIUIV t llllll

5,100 structures, and the placing of 3,226

cubic yards of concrete in the construc-

tion of concrete core walls in canal banks

and small earth dams. In addition, more
than 200 bridges were built over canals

and laterals on reclamation projects.

RECREATIONAL DEVELOPMENTS

Several of the projects have areas adja-

cent to rivers, reservoirs, or lakes, which

are ideally located to be used as parks,

camp grounds, or picnic grounds. Some
of these areas have been developed by the

CCC through construction of tables,

benches, stoves, fireplaces, water sys-

tems, latrines, sewage disposal plants, and

other improvements and now provide

excellent places for recreation for the

residents of the communities. The area,

adjacent to Elephant Butte Dam, on the

Rio Grande project, New Mexico, at

Guernsey Lake on the North Platte

project, Nebraska-Wyoming, and the

park on the shores of Lake Walcott on

the Minidoka project, Idaho, and others

are good examples of this type of work.

FLOOD CONTROL

A third class of work, which provides

a wide field of endeavor but has not as yet

been entered into to the fullest extent by

the CCC because of more urgent work, is

flood control. Nearly all parts of the

West, especially those areas occupied by

reclamation projects, have very light

yearly rainfall but are subject to intense

centralized rains of short duration which

cause untold damage to irrigation sys-

tems. To date, 98 flood control dams
have been built by the CCC varying in

size from quite small to larger ones, such

as the Apache Dam described in the July

1937 Reclamation Era.

WEED, PEST, AND RODENT CONTROL

Another enterprise which is of great

benefit is the war being waged by the

CCC on three foes of irrigation farming,

namely, weeds, rodents, and insect pests.

Weed eradication by the Bureau of

Reclamation CCC forces has been con-

fined to canal, lateral, and stream banks

CCC FORCES REMOVING SILT FROM A HAI.F-FILLED CANAL
ON THE SHOSHONE PROJECT, WYOMING.

except on a few demonstrational plots in

private fields to illustrate approved
methods and interest project farmers

in weed control. The removal of weeds
from 14,000 acres of this public land has

greatly enhanced the effectiveness of

community weed control programs, as

these heretofore neglected areas have
been favorite propagating places for weeds
with the adjacent streams always avail-

ab'e to scatter the seeds to all parts of the

irrigation project.

The program of rodent control has

been given close attention by the CCC
in the poisoning and trapping of thou-

sands of gophers, ground squirrels, and
other devastating rodents over more
than 1,112,460 acres on the reclamation

project. The Biological Survey with its

background of many years of experience

has extended full cooperation in this

rodent-control work thereby insuring the

safe handling of all poisons used. Insect

pest control, requiring less attention and

effort, resulted in the treatment of 5,800

acres of ground.

The CCC camps, operating under the

supervision of the Bureau of Reclamation,

have been singularly fortunate in having

the full cooperation of the regular forces

of the Bureau of Reclamation. These

men, with years of engineering experience

and familiarity with irrigation problems,

have been liberal with their advice and
counsel and have willingly given much
time to the more difficult construction

problems encountered by the CCC. The
plans and sites of all major structures

were duly investigated and approved bj

Bureau officials before the start of con-

struction, to insure their desirability and
durability. With the Bureau of Reclama-
tion standards of construction as a cri-

terion, the CCC enrollees have taken

great pride in their ability to build useful

and lasting structures.

The many achievements of the Bureau
of Reclamation CCC camps, resulting

from an expenditure exceeding 2,163,500

man-days of work, stand as worthy
examples of the type, quality, and useful-

ness of the work being done throughout

the reclamation projects.

CONSTRUCTION is under way on

the first unit of the fruit and vege-

table cannery of the Yakima Growers

Cooperative, Inc. The unit will be 69

by 128 feet in size, of hollow concrete

construction,, and is estimated to cost

$20,000. The plant is to be completed

in time to handle this season's pears and

peaches.
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Field Bindweed a Serious Weed Pest

J. W. Zahnley and W . F. Pickett, Kansas State College of Agriculture and Applied Science

FIELD bindweed is by far the most

dangerous and destructive weed found

in Kansas. It is causing alarm not only

in this State but over a large part of the

United States, particularly in the West.

It now occurs in every county in Kansas

and is spreading at an alarming rate.

Some farms are so completely overrun

with the weed that crops can be produced

only by the expenditure of much addi-

tional labor, without which greatly re-

duced yields are obtained. Such farms

are regarded by many as nearly worthless

in their present condition and would not

sell for one-half the normal price if put

on the market. Some loan companies

refuse to accept mortgages on farms

known to be infested with this weed.

Crop production on heavily infested

land is rarely profitable. The bindweed

The leaves vary in size and shape, but

are usually small, somewhat arrow-

shaped, and blunt or rounded at the tip.

The plant produces a trailing or twining

growth of vines which climb up any
support, such as other weeds and stems

of crop plants. The seed is about one-

eighth of an inch long, dark grayish-

brown color, and covered with raised

dots or pimples which can be easily seen

with the aid of a small magnifying glass.

In shape, the seed somewhat resembles a

quarter of a sphere, although this varies

with the number of seeds in the pod.

The size and shape of the seed are such

that they are difficult to separate from

wheat, oats, barley, sorghum, or Sudan
mass seed.

The root system of bindweed is very

extensive. It penetrates the soil to a

FIELD BINDWEED, ALSO KNOWN AS WILD MORNING GLORY AND CREEPING JENNY.

roots explore the soil as deep as the roots

of most crops and remove both plant

nutrients and moisture. The twining

vines of the weed bind the crop plants

together, completely override the crop,

reduce yield, and make harvesting diffi-

cult.

HOW TO IDENTIFY BINDWEED

Field bindweed is a long-lived per-

ennial belonging to the morning glory

family and is frequently referred to as

"wild morning glory." It can be dis-

tinguished by its small bell-shaped flow-

ers which are scarcely half as large as

those of the common morning glory or

of the hedge bindweed and which range
in color from pure white or slightly

tinged with pink to almost pure pink.

depth of 4 feet or more, and roots have
been found to reach depths of 15 to 25

feet. The main roots are long, tortous,

whitish cords about one-tenth of an inch

in diameter, with many branches. These
roots scracely diminish in size at a depth
of 4 or 5 feet. In excavations where
(i feet or more of surface soil was removed
a stand of bindweed was soon produced
at the bottom of the excavation from the

roots extending below that depth, show-
ing that the fleshy roots may form buds
and give rise to new plants anywhere
along their length.

The seed of bindweed has great vitality

and if plowed under will remain buried in

the soil from one season to another with-
out injury and will germinate when
brought near the surface. The seed ger-

minates any time from early spring until

fall, when conditions become suitable.

The seedlings thus produced make little

top growth the first season, but the roots

grow rapidly and soon reach a depth of

2 feet or more. It has been found that

in 6 weeks after seed sprout the seedlings

become so thoroughly established that

they will not be killed by cutting them
off 2 or 3 inches below the surface of the

ground.

HOW BINDWEED SPREADS

Bindweed is spread both by seed and
roots. New patches in uninfested fields or

localities are started from seed which in

most instances is carried in impure crop

seed or by threshing outfits. Thirty-one

samples of crop seed tested in the Kansas
Seed Laboratory in the spring of 1934

contained an average of 57 bindweed
seeds to the pound. These 31 samples

included 20 of oats, 7 of Sudan grass, 2

of sweet clover, 1 of barley, and 1 of

sorgo. Planting this oats at the rate of

70 pounds to the acre would distribute

approximately 25 bindweed seeds to the

square rod. This would be more than

sufficient to produce a full stand of

bindweed.

The seed may be scattered locally by
feed grown on infested land, in the ma-
nure of animals grazed on infested land or

consuming feed containing bindweed seed.

Commercial feed, chicken feed, and
screenings bought on the market fre-

quently contain bindweed seed. The seed

is carried on the feet of animals, on wheels

of vehicles, or by road-maintaining ma-
chinery. Drainage water is an important

means of spreading bindweed, carrying

the seed down slopes or ravines during

torrential rains.

When a plant becomes established, hor-

izontal roots are produced which have
been found to grow in plowed land to a

distance of 7 feet in a period of 90 days.

At distances of every foot or two new
plants arise from these lateral roots. By
this means, as well as by seed, the patches

become larger and the stand of plants

thicker from year to year. It can readily

be seen that from a start of a few widely

scattered plants an entire field or farm

may become solidly infested within a few

years.

CONTROL OF BINDWEED

Prevention is the most important con-

sideration where the land is free from the

weed. Every possible precaution should

be used to avoid bringing bindweed on

the farm. It is easier to prevent the

weed's getting a start than to eradicate

it after it is started. All crop seed should

be tested for purity before planting.

Any seed purchased should bear the label

of tested seed as prescribed by the seed
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obtain greater yields and to grow more
diversified and profitable crops. It en-

courages intensive cultivation as well.

That this is so, of course, is an advantage

which helps offset for the West the

handicaps of the region, which is semiarid

and arid.

Irrigation entails greater expense both

in operation of the farm and in rendering

the land originally productive, as elaborate

and costly water systems are involved.

The high production of irrigated land

in part mitigates the serious disadvan-

tage at which the West is placed, only

about 4 percent of the lands in this

region being arable because of deficient

rainfall.

The accompanying table gives a com-
parison of the crop production on Federal

reclamation projects and that of the

entire United States.

law, and the purchaser should insist upon Returns from Irrigated Crops are Hivh
a guarantee that the seed is free from

bindweed seed. Care should also be In 1936 crops harvested from the

taken to avoid bringing feed grain, Federal reclamation projects averaged

roughage, or manure to the farm from in value $48.40 per acre, while the general

areas that are infested and to prevent the average for all crops throughout the

introduction of the weed by any other Nation was $19.18 per acre,

means by which it may be spread. Crops of the Federal projects brought

Eternal vigilance is the price of sue- to the farmers 2.52 times the returns re-

cess in keeping the farm free from bind- ceived on the average by farmers with

weed. equal acreage in the humid sections.

A second important consideration is The results obtained in 1936 were not

keeping constantly on the lookout to extraordinary, for the records disclose that,

detect the first plants that appear. approximately the same ratio between the

Isolated plants or small patches are value of crops per acre on the Federal

readily seen when in bloom. The main projects and the value of crops per acre

bloom period is usually from about May generally throughout the country has

15 to June 15, but flowers may appear remained nearly the same for many years,

over a much longer period. The flowers Several factors apparently contribute

are most abundant and conspicuous in to the higher return per acre received by

the forenoon of a bright day following the irrigation farmers. Irrigation provides

showers; hence patches are most easily a control over the application of water to

found under these conditions. Plants the land winch enables the farmers to

usually do not bloom before they are

about 2 vears old, so it is often necessary Comparison of crop production on Federal redo mat ion project* with production of entire

to detect new patches by the appearance

of their vegetative growth. The small

patches should be killed first to reduce

the number of sources of infestation.

As soon as a plant or patch is found, its

location should be conspicuously marked

by a stake or label and the infested area

isolated. This area should not be culti-

vated with the remainder of the field on

account of the danger of spreading the

weed. Small patches can be killed with

relatively little trouble and expense and

should be given immediate attention. ' Total farm value of 64 crops.

The sodium chlorate spray method and » Total acreage of 44 crops (excluding duplications).

application of common salt are the most —
widely used and practical means of killing

the weed when the infested area is small. Promotion of IVeStCl'll
Attempts to eradicate large areas

A;;/Vr/>,/, T)pvrpd bv
should ordinarily be delayed until the

ltueiLMt UviUtUU\
small patches are killed. A well-planned President JefferSOil
system of cultivation and cropping should

be used that will reduce the danger of In the reference library of the Bureau of

spreading the weed. Eradication by in- Reclamation in Washington is a bound

tensive cultivation combined with the copy of the State papers and correspond-

growth of smother crops should ordinarily ence bearing upon the purchase of the

be started as soon as possible. Territory of Louisiana bj the United

Slates, including the treaty of purchase,

the correspondence bearing dates from

March 29, 1801, to November 7, 1831.

From a letter written by President

Jefferson to Dr. Priestley on January 29,

1S04, the following significant extract

showing President Jefferson's attitude

toward the development of our western

country is quoted:

"The denouement (Louisiana purchase)

has been happy; and I confess' I look to

this duplication of area for the extending

a government so free and economical as

ours, as a great achievement to the mass

of happiness which is to ensue. Whether

we remain in one confederacy, or form

into Atlantic and Mississippi confedera-

Entire United Stales Fede al reclamation projects

(iross value
(if crops

Cropped
acreage

Value
per acre

Gross value
of croi is

Cropped
acreage

Value
per acre

Katie

1929
1930

58,088,494,000
5,818,849,000
4, 122.850,000
2,878,986,000
4,076,537,000
4. 770, 335, ooo
5, 118,755.1

6,084, 12,000

357,827,000
359,927,

350,672,000
359 122,900

327,324,230
286,512.000
336, 170.900

'315,068,000

$22 62
16. 15

11.75
8.02

12. 45

16.68

16. 11

19. is

$88, 159, 390

65,007,270
10,554,037

31,531,162
48, 765, 81 3

59, 628, 327
63,601,663
78, 902.81S

1,512,250
1. 550,967
1,520,354

1,578,880
1,508.702
1,464,405
1,604, 166

1,629, 171

858.50
41.90
26.70
20.00
HO. .Ml

40. 7.1

48. 10

2. 58

2. 59

1931

1932
1933

1934

1935 -.-.

2 27

2 50
2.45
2.44
2. 4

1

2. 52

ERADICATION OF FIELD BINDWEED RE
QUIRES PROMPT, STRENUOUS, AND DE
TERMINED EFFORT

Bindweed should be killed when first

discovered. Delay makes control more

difficult and expensive. If this menace

is permitted to grow undisturbed, it soon

takes possession of the land, making it

almost worthless for crop production.

In the killing of bindweed by any

method, the work should be confined to

an area of such size as can be thoroughly

handled. Undertaking too much means

a waste of effort. A small area properly

handled each year will lead to better

results than a larger area neglected.

In a campaign against bindweed the

work demands first attention and should

take precedence over other farm opera-

tions. Carelessness will result in a loss

cies, I believe not very important to the

happiness of either pari. Those of the

western confederacy will be as much our

children and descendants as those of the

eastern, and I feel myself as much identi-

fied with that country, in future time,

as with this; and did I now foresee a sepa-

ration at some future day, yet I should

feel the duty and the desire to promote

the western interests as zealously as the

eastern, doing all the good for both por-

tions of our future family which should

fall within my power."

Buffalo Rapids Receives

Allotment

of labor and material. There is no half-

way point in the destruction of bindweed.

One million six hundred and five

thousand dollars of Emergency Relief

funds have been made available for the

construction of pumping plant, canal,

laterals, and structures of the Glendive

unit, Buffalo Rapids project, Montana,

for the irrigation of land in the Yellow-

stone River Valley. Of this amount
$776,000 is made available on a reim-

bursable basis, the balance for work

relief.
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Pine View Dam Dedicated

August 14, 1937, witnessed the dedi-

cation of Pine View Dam on the Ogden

River project, and its two connecting

canal systems which will carry water to

nearly 22,000 acres of rich farm and

orchard land in Weber and Box Elder

Counties, Utah. Construction of this

project was approved by President Roose-

velt and work on the dam was started in

( >ctober 1934. The estimated cost of the

dam is $1,382,900.

Ora A. Bundy, president of the Ogden

River Water Users' Association, acted as

master of ceremonies on the occasion of

the dedication. The dedicatory address

marking the official transfer of the dam
and its two canal systems from the Rec-

lamation Bureau to the Water Users'

Association was delivered by Gov. Harry

H. Blood of Utah. R. F. Walter, of

Denver, chief engineer of the Bureau of

Reclamation, gave an address on "How
the Pine View Dam would have been

built 30 years ago", and J. R. Iakisch,

construction engineer of the Ogden River

project, spoke on the many engineering

features involved in the construction of

the dam.

Secretary of the Interior Ickes and

Commissioner of Reclamation Page were

unable to attend the ceremonies because

of other pressing duties in Washington.

Mr. Page expressed his regrets by letter,

which also conveyed his congratulations

as follows:

"I wish at this time to extend my con-

gratulations to the Ogden River Water
Users' Association upon completion of the

Pine View Dam and sincerely trust that

the members of the association will realize

in full measure the benefits of this storage

and that it will be an important factor in

increasing the prosperity of the commu-
nity."

The Ogden River project was turned

over to the water users for operation on

August 1, 1937.

The story of the construction of Pine

View Dam as told by G. C. Imrie, asso-

ciate engineer of the Ogden River project,

is carried in the August issue of the

Reclamation Era.

Tungsten Mining,

Humboldt Project

The Nevada-Massachusetts Co. main-
tains its main office in Lovelock, Nev.,

the principal town on the Humboldt
project. This company operates a tung-

sten mine located about 55 miles north-

easterly from Lovelock and produces
more than one-half of all the tungsten

produced in the United States. The ore

deposit is of the contact-metamorphic
type, the veins being a replacement of

thinly bedded limestone, tipped to a high
angle and altered by granitic intrusions.

The tungsten mineral is scheelite (the

fungstate of lime) containing when pure,

S0.3 percent tungstic trioxide. The aver-

age grade of the ore is about 1 percent

scheelite. While the crude ore contains

11 different metals, it is so refined in the

milling process that not more than a trace

of any metal other than tungsten remains

in the finished product. It is packed for

shipment to manufacturers of ferro in

Pennsylvania in double sacks of canvas

and burlap. There it is melted under the

electric arc with 20 percent of pure iron

into ferro-f ungsten, in which form it is

sold to the steel manufacturers.

Its uses are many. A small amount is

made into metallic tungsten for contact

points on automobiles and other electric

devices and for incandescent lamp fila-

ment wire. Another small portion is

used to ilame-proof fabrics and theater

drops and curtains; for the tanning of

white leather; the weighting of silks; for

brilliant and permanent pigment colors;

for inks and dyes; and as a mordant for

"setting" fadeless dyes.

The distinguishing characteristic of the

element, tungsten, is its property of

"red hardness"; that is, its ability to re-

tain its hardness at a red heat. This is

particularly valuable as an alloy with

steel in the manufacture of valves and
valve seats for internal combustion en-

gines, for hot saws, piercing points, dies,

punches, and shears in steel mills, for

lathe cutting tools, and other high-speed

tools. Cemented tungsten carbide for

use in high-speed tools has a hardness of

9.8 in the scale of hardness, in which the

diamond is rated as 10. The specific

gravity of ductile tungsten is 21.3, being

appreciably heavier than gold with a
specific gravity of 19.3, and almost

exactly twice as heavy as lead. Ductile

tungsten is capable of being cold drawn
through a diamond die into wire having a

diameter which is approximately one-

sixth of the diameter of the adult human
hair. In this size it has the strength of

piano steel wire.

Public Relations Service

UNMOUNTED PHOTOGRAPHS

Unmounted exhibits on the subject of

Federal reclamation are available upon
application to the Bureau of Reclama-
tion, Department of the Interior, Wash-
ington, D. C, on the following subjects:

Boulder Dam, Nev.-Ariz.

Grand Coulee Dam, Wash.
All- American Canal, Calif.

Central Valley project.

Dams built by the bureau.

Irrigation canals.

The story of reclamation (from

snowcapped mountains—source of

water supply—to the completed
project).

Features of a typical reclamation

project.

Unusual construction features in the
field of engineering.

Agricultural economics in Federal

reclamation.

Recreational features on reclama-
tion projects.

Civic development on reclamation

projects.

Specialized crops grown on reclama-
tion projects.

Irrigation practices.

These exhibits consist of 8- by 10-inch

prints, with titles, which may be con-

veniently mounted by the use of thumb
tacks on bulletin boards or composition
board which may be readily moved from
place to place. The number of views
is more or less governed by the subject

matter, but a minimum of 12 prints is

furnished on each subject. If more
prints are desired on a particular subject

they will be furnished on recjuest, or a

combination of subjects may be asked
for to secure the desired subjects and
number of prints. These exhibits are

sent without cost and Government
franks furnished for their return.

SALON PRINTS

Another type of exhibit is made up of

salon prints of an average size of 16 by
18 inches. At present salon prints are

limited both as to number and subject

as follows:

Boulder Canyon project, 67 prints.

Columbia Basin project, 88 prints.

LANTERN SLIDES

Sets of lantern slides, of around 50 slides

each, cover the following subjects:

The Story of Reclamation by Irri-

gation from the sagebrush desert

to the completed farm.

Boulder Dam.
Grand Coulee Dam—Columbia Basin

Project.

The Colorado River and the South-

west.

Unusual Construction Features on
Federal Reclamation Projects.

Industries on the Irrigation Projects.

Project Scenic Attractions.

Zoology and Botany on the irriga-

tion projects.

These slides will be loaned for brief

periods to individuals and organizations.

A lecture of about 3,500 words has been

prepared to accompany the various sets.

Persons borrowing slides must pay trans-

portation charges both ways and agree to

return them promptly and in good con-

dition.

MOTION PICTURES

There are no rental charges for our

films. Borrowers assume responsibility

for their return in good condition. If

(Continued on p. 228)
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Reclamation Organization Activities and Project Visitors

John C. Page, Commissioner of Rec-

lamation, left Washington on August 30 for

the West, which will take him to several

field and project offices for conferences

connected wit li the Bureau's construction

program, the largest undertaken since

adoption of the Federal reclamation

policy in 1902.

In Salt Lake City Mr. Page attended

on September 3-4 a conference of western

water consultants of the Water Resources

Committee, of which he is a member.

and <m September 14-15 he will be present

at the annual meeting of the Federal

Irrigation Congress at Caldwell, Idaho,

and deliver an address on "The Relation-

ship Pet ween the Bureau of Reclamation

and Its Water Users." He will confer

in Denver with R. F. Walter, Chief

Engineer, concerning the 1937-3S con-

struction program, and will spend 3

days on the Central Valley project in

California, where a large-scale construc-

tion schedule is expected to begin this

fall. Mr. Page expects to return to

Washington about September 21.

During the absence of the Commis-
sioner, Roy B. Williams, Assistant Com-
missioner, was designated Acting Com-
missioner.

J. Kennard Cheadle reported for duty

as Chief Counsel and Assistant to the

Commissioner on September 1. On Sep-

tember 4 Mr. Cheadle left Washington

( OMMISSIONER PAGE GREETING ROY B. AVI 1.1 1 IMS NEWLY APPOINTED ASSISTANT COMMISSIONER
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for the west coast to confer with B. E.

Stoutemyer, district counsel at Portland

on the Sunnyside case He also visited

Yakima while on the coast.

All-American Canal:

Hudson Neil Britton from levelman

to junior engineer.

R. F. Walter, chief engineer, and B. E
Stoutemyer, district counsel, Portland,

visited the Boise and Vale projects in

.July. Mr. Walter was also a visitor on

the Humboldt project and, accompanied

by the construction engineer, inspected

Rye Patch Dam and the river improve-

ment work at Battle Mountain. Later

the chief engineer made an inspection of

the construction work in progress at Boca

Dam. The Central Valley project and

Yakima were also included in Mr.

Walter's Julv itinerary.

L. N. McClellan, chief electrical engi-

neer with headquarters in Denver, was

elected to the office of vice president at

the annual conference of the American

Institute of Electrical Engineers held in

Milwaukee, Wis., June 21-22.

L. H. Mitchell, field supervisor of oper-

ation and maintenance in charge of dis-

trict no. 4, spent several days during July

on the Minidoka project and visited a

number of farms on the Gravity, Pump-
ing, and Gooding divisions, where he

demonstrated methods for determining

the moisture content of soils by use of

probes.

Alfred R. Golze, supervising engineer,

CCC, Washington Office, left head-

quarters for the West on August 8.

Mr. Golzc will visit the CCC camps and

reclamation offices located in the northern

projects and will probably return to

Washington on October 1.

A. II. Gullickson, former chief account-

ant of the Bureau of Reclamation and

now holding an important position with

the Internal Revenue Service with head-

quarters at Eos Angeles, visited the

Truckee Storage project, Nevada, in July.

The consulting board of engineers, con-

sisting of Dr. W. F. Durand, Joseph

Jacobs, and J. L. Savage, were visitors on

the Provo River project on July 27, when
they spent some time at the Deer Creek

dam site and inspected the various

features of the proposed dam and ap-

purtenant works.

The following status changes have been

authorized by the Secretary of the

Interior:

Minidoka project:

I'ana Teinplin from acting superin-

tendent to superintendent.

The following recent appointments

have been authorized by the Secretary of

the Interior:

Washington, office:

Walter J. Raleigh, draftsman; Walter

R. Ulrey, assistant photographer,

Public Relations Division (detailed

to the Motion Picture Division).

Boulder Canyon project:

Perry W. Copple, Charles D. Norris,

and Carlyle Wayne Shartle, time-

keepers; Erwin H. Schoppe, senior

clerk; Theodore R. Garrett and

Earl R. Oxtoby, clerks; Norwood
A. Doud, assistant clerk; James D.

French, Thomas R. Parker, Wil-

liam H Price, and Walter G.

Watts, storekeepers; William A.

Riley, assistant storekpeeper.

Central Valley:

William G. Irving, consulting ap-

praisal attorney; Miss Marie F.

Dachs, assistant clerk, by transfer

from the United States Engineer's

Office, War Department, Fort

Peck, Mont,; Miss Elsie M. Ray-
mond, junior clerk; Perry G. Dodd,

assistant clerk, San Joaquin Pump-
ing System Office in or near Tracy,

Calif., formerly employed in the

Engineering Department at Large,

War Department, Portland, Oreg.

Columbia basin:

Donald B. McLaren, assistant engi-

neer; Lloyd V. Arant, assistant

clerk, formerly employed in the

office of the District Engineer,

War Department, Portland, Oreg.

Paiker Dam:
Clifford Clyde Matheny, inspector.

Minidoka:

Archie W. Heath, reservoir super-

intendent, vice H. E. Fields.

Yakima:

Fred W. Diener, reservoir superin-

tendent, by change in designation

from Gatender with auto.

Belle Fourcht

Miss Amy Irene Crisman, junior

clerk, vice Luella C. Wickre,

resigned.

. 1//-. I merican ( 'anal:

Benjamin J. Williams, senior clerk

formerly in the Indian Irrigation

Service, Coolidge, Ariz.

Salt. Riper:

Richard B. Black, assistant engineer.

The following transfers have been

authorized by the Secretary of the

Interior:

From Denver:

John P. Ottesen, junior engineer,

to Boise project; LeRov K.

Thompson, inspector, to Am-
bridge, Pa., in connection with

inspection work for the Bureau.

To Denver:

James L. Darnell, Jr., associate

geologist, from Colorado River
project, Aust'n, Tex., to Eastern

Slopes Surveys (Denver) ; Milton

J. Evans, from scientific aide in

National Bureau of Standards,

Riverside, Calif., to junior engi-

neer, vice Dolph Campbell.

To Grassy Lake Dam, Upper Snake River

project:

I. Donald Jerman, engineer, from
associate engineer, Taylor Park

Dam, Uncompahgre project.

To < 'entral Valley project:

George C. Imrie, engineer, from

associate engineer, Ogden River

project; George R. Fulton, junior

engineer, from Owyhee project to

San Joaquin Pumping System,

Tracy, Calif. (Central Valley);

Russell Vinsonhaler, inspector,

from Owyhee project, to Contra

Costa Division (Central Valley).

To Buffalo Rapids project, Mont.:

Roger R. Robertson, engineer,

from Gallatin Valley Surveys,

Bozeman, Mont,; Wade L. Mc-
Clure, junior engineer, from Rio

Grande Investigations, Pagosa
Springs, Colo.; William A. Werner,

instrumentman, from Rio Grande
Investigations, Pagosa Springs.

Colo.

8-Year-Old Boy Drowned
on Minidoka Project

Freddie Lott, of Declo, Idaho, an 8-

year-old boy, was drowned in the second

lift canal of the south side pumping divi-

sion, Minidoka project, on July 22.

The body was found 5 days later.

Public Relations Service

(Continued from p. 22 r
i)

the shipment weighs 4 pounds or under

(two 16 mm reels or less) it will be sent

to the borrower under Government frank,

and the borrower is required to return it

parcel post or express prepaid. All film

shipments weighing over 4 pounds (3 or

more 16 mm reels and any number of 35

mm reels) will be sent express collect and
must be returned express prepaid.

Reels on the following subjects are

available:

Boulder Dam (Con-
struction from
start to finish).

Grand Coulee Dam
(the Columbia Ba-
sin project).

Great Salt Lake Ba-
sin, Utah.

Reclamation in the
arid West.

Sound

4 reels, 16 mm.
4 reels, 35 mm

1 reel. 16 mm.

Silent

5 reels, It) nun.
5 reels, 35 mm.
12 reels, lti mm.
12 reels, 35 mm.

J2 reels, 16 mm.
12 reels, 35 mm.
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ADMINISTRATIVE ORGANIZATION OF THE BUREAU OF RECLAMATION
HAROLD L. ICKES, SECRETARY OF THE INTERIOR

THEODORE A. WALTERS, FIRST ASSISTANT SECRETARY, in charge of reclamation

John C. Page. Commissioner Roy B. Williams. Assistant Commis ionei

J. Kennard Ciieadle, Chief Counsel and Assistant to Commissioner; Miss Mae A. Schnurr. Chief. Division of Public Relations; George 0. Sanford, General Supervisor
ot Operation and Maintenance; D.S. Stuver, Asst. Gen. Supr ; Wesley R. Nelson, Chief, Engineering Division; P. I. Tavlor: Assistant Chief; \. K. (iolze, Sup-
ervising Engineer, C. C.C. Division; William F. Kubach, Chief Accountant; Charles N. McCulloch, Chief Clerk, Jesse W. Myer, Chief, Mails and Files Division;
Miss Mary E. Gallagher, Secretary to the Commissioner.

Denver, Colo.. United States Customhouse

R. F. Walter, Chief Eng.;S. 0. Harper, Asst. Chief Eng.; J. L. Savage, Chief Designing Eng.; W. II. Nalder, Asst. Chief Designing Eng.; L. N. Meridian, Chief Electri-
cal Eng.; Kenneth B. Keener, Senior Engineer, Dams; II. R. McBirney, Senior Engineer, Canals; E. H. Debler, Hydraulic Eng.; I. E. Houk, Senior Engineer
Technical Studies; Spencer L. Baird, District Counsel: L. R. Smith, Chief clerk; Harry Caden, Fiscal Agent; A. McD. Drunks, Purchasing Agent; C V Lyman
Field Representative; L. S. Davis, Engineer. C. C. C. Division

Projects under construction or operated in whole or in part by the Bureau of Reclamation

Project Office

' IfEcial in charge

Chief clerk

District counsel

Name Title Name Address

Ail-American Canal '._

Belle Fourehe
Vunn, Ariz

1 S. Dak...
Leo J. Foster
F. i

' Youngblutt
R. J. Newell

Constr. engr
Superintendent
Constr. engr

do

J. C.Thrailkill.
J. P. Siebeneicher
Robert B. Smith

R. J. Coffey
W. J, Bui

Los Angeles, ' HI if

.

B. E. Stouiemyer Portlan.,
Los Angeles, 1 'alif

Portland, ( >reg.

Boulder Dan, and power plant 1.. Boulder City, Nev Halph Lowrv
Burnt River. _ _. Unity. Oreg

. B E. Stouiemyer ...
11 J. S DeVriesCarlsbad Carlsbad, N. Mex

Fort Sumner, N Mex. . .

Sacramento, Calif

L. E. Foster
Wilfred W. Baker...
W L. Young

Superintendent E. W. Shepard...
Alamogordo Dam Do.

Los Angeles. Calif.
El Paso, Tex
Portland, Oreg
Billings. Mont.

Central Valley. Ho E. R. Mills R J Coffey
Colorado liner in 1 exas H. P. Buncer do William F. Sha

C. B. Funk
II ,1 - DeVries...
B E. Stoutemyer
W J Burke

Columbia Basin Coulee Dam. Wash
r renchtown, Mont

F A. Banks do

Gila Yuma, An/
Grand Junction, Colo

Leo J. Foster
U 1 Chiesman
Stanley R. Mareau
H W Bashore.

Constr. engr
Superintendent
Resident engr. 2

... do

" EmifT. Ficeneol '.'.'.'..'.'.[

George B. Snow
C. M Voven

II J Coffey...
Grand Valley
Humboldt.

J R.Alexander
do

Salt Lake City, Utah.
Do

Billings, Mont.
Portland. 1 >:•:

Billings. Mont.

Kendrick. Casper. Wyo
Klamath Klamath Falls. Ores

Ma!..,, Men...
Havre, Mont

B E. Hayden . Superintendent B E Stoutemyer..
M.Ik Liver

Fresno Ham H. V. Hubbell..
Dana Templir.
E J Wester), ouse.
i I. 1 Gleason
J L lakisch
l> I. Carmody
It J. Newell

.1..

llurlev. Idaho
Duchesne, Utah
Guernsey. Wyo
i Igden, Utah
Orland. Calif

Boise. Idaho
Parker Dam. Calif
11 , Wield. Colo
Salt Lake City, Utah... .

El Paso. Tex
Caballo, N Mex...
Riverton, Wyo
Riverton, Wyo
1 'Kii'iii:. Ariz
Salt Lake City. Utah
Powell. Wyo
Cody, Wyo
Fairfield, Mont

Superintendent
( "onstr engr
Supt of power

Superintendent

do

1! E Stoutemyer
.1 II Alexander..
W .1 Burke

Portland. Oreg.
Salt Lake City. Utah
Billings. Mont.North Platte _.

Francis J Farreil..

Ogden Ifiver 11 VV. Johnson
W. I. Funk

.1 L Ale- suder..
Orland R, J, Coffey

B E, Stoutemyer
R J. Coffey
J. It. Alexander...

..do
II. J S DeVrie

do...
W. J. Burke ..

do

Los Angeles, Calif.
Portland, Oreg
1 os Angeles, Calif
s.dt 1 ake City, Utah

Do.
1 , Paso, 1

...

Do.
Billings. Mont.

Owj bee . Robert B. Smith
( ,eorge W Lyle
John S. .Mar mi
Francis j. Farreil
II. H Be.-rybill

C. B. Wentzel

Parker Dam E A Monlz ..
Pine Hiver fVallecito Dam)
Provo Hiver
Rio t Irande..
Caballo Dan,

River-ton

Charles A Burns
E O. Larson
I,. L Fiock
s 1 Crccelius
II D Cmstnck
Arlhiir P. Smyth
E. C Koppen
E. O Larson..
L. J. Win. lie 2

Waller F Kemp
A W. Walker.
< harles s Hale
' 1 1 ...... .

A A. Whitmore.
C B Elliott

H. A Parker
C C. Kelchum
J S Moore

do
Engineer
Sur„.rintendent
' oii^tr. engr
"Miperintendent

Bull Lake Damsite
.Salt River.,
Sanpete __
Shoshone

Heart Mountain
Sun Liver. Greenfields division

1 'onstr engr
do

Superinti ndent --
' 01 -t: engr
Superintendent
Const.- n,;r.l
1 Eeservoir supt
1 ngineer .

< Ions i r engr

Edgar A Pei

Francis .1 Farreil ..

L. J. WindleJ.
do

i ,<..!•_,- B. Snow

Ewalt P. Anderson
do.

Emmanuel Y 11,11,.,.. . .

11 .1 1 'offej . . .

.1 11 Alexander .

W, J Burke
do

j It Alexander"^
B 1 iyer
.1. R. Alexander

.. do
It E Stoutemyer. ...

do

Los Angeles, Calif.
Salt Lake City, 1 tah
Billings, Mont

Do,

Truck ee Liver Storage.
Umatilla (McKay Dam) ..

Uncompahgre: Taylor Lark
Repairs to canals

Upper Snake Liver Storage :

Vale

Reno. Nev..
Pendleton, Ores

nison, Colo
Montrose, Colo..
A, i,t, .n, Idaho..
\ ale. dreg
Yakima. Wash

Sail Lake City, Utah.
Portlan :

'

Salt I ake City, Utah.
Do.

Portland. Oreg

Yakima do. ..... I'hilo M Wheel. do 1
...

Do
I os Angeles. Calif.

Roza division . . do Charles E Crownover
It C. I! Weber..

1 'onstr en
intendent .

Alex S Harker
Yuma... Yuma. Ariz. - inderson

I Boulder Canyon. 2 Acting. .) Island Park and Grassy Lake Da

Projects or divisions of projects of Bureau of Reclamation operated by water users

Projecl Organization Office

i iperatii g nil,, ial Seer.

Name 1 itle Name Address

Baker (Thief V y division) 1 Lower Powder River irrigation district
Bitter R irrigation district
Board of t 'ontrol

Baker, lir,--.

Hamilton Mont
Boise. Idaho
NotUS, Idaho
Grand ,1.11, ,

Col,,. . .

Ball:, ..line, Mont
Hyruiu. Utah
Bonanza. Oreg

do..

A J Lltte,

\. W B lauei
Win II duller
W H.Jordan
C W, d harp
I! 1, Lewis .

B L. Mendenhall
' he A Revell
Henry Schtnor, Jr ..

Axel Persson
A L Benton
Frank A B.dlard. .

Hugh L, Crawford
S T Baer
W II. Wallace..
T W Parry
W. t> II.-,, nor... ..

lent .

Manager...
Project manager
Superintendent.

Manager .

Superinien.li.nl.. ..

Manager
President
Manager
President
Manager

dc
do
do
do

Superintend! lit

. do

1 A Phillips

1 1 ie 11. Wagnei
I .1 Hanagan
1. M Watson..
1' J McCortnich
II S Flbott
Harry C Parkei
Chas A Lev. -11

Dorothy Eyers
<> B Patterson
1! 11 Clarkson
I. W Paul
Irani: Redfield
P. 1 Sulphen
II. W. Emery
Flora K. Schroeder .

C. G. Klingman ...
Mary E II ... ..1.

Mabel .1 Thompson.. .

Nelson 1) 1 horp
1.1. Harris
i . Henshaw
.:.... W Atkins.
Lee X Richards
1. i; Breeze

Keating
Hamilton.
Bol-e
Caldwell
< Land Jeln
Ballantine.
1 ogan
Bonanza.

Boise 1_.
Do 1 Black Canyon irrigation district

Orchard Mesa irrigation district
11 unt lev irrigation district.
South Cache W U. A
Langell \ alley irrigation district

Grand Valley. Orchard Mesa
Huntley C
Hyruml...
Klamath Langell Valley 1

Klamath. Horsefly 1 .

Lower Yellowstone!
Milk River: Chinook division 1...

Board of Control...
Alfalfa Valley irrigation district

Sidney, Mont
Chinook, Mont
Rupert, Idaho
Burley, Idaho
Gooding, Idaho
Fall..... X.-V

Mitchell. Nebr
(.. ring, Nebr
Torrmeton. Wyo
Northport, Nebr .

< Ikanogan, Wash

Phoenix, Ar.i .

Powell, Wyo
Deaver, Wyo
I'i.vm.i. Fl .1.

Fort Shaw. Mont
Fairfield, Mont.
Hermiston, Oreg
Irrigon. Oreg
Montrose 1 olo
Ellensburg.W'ash

Sidney
Chinook.
Rupei i

.

Burley.
'• ling
1 ,11.,!,

Amer. Falls Keserv. Dist. No. 2
Newlands3 Truckee-Carson irrigation .lis! net

r<art Laramie division t

Do »

Gering.Fort Laramie irrigation district...
Goshen irrigation district

Gering.
Torrington
It. idgeport
t Ikanogan
Lav ton

North port division 4 . . do
Nelson D. Thorp
1). D. Harris

M I' Mel aughlin ..

Floyd Lucas. _

S. \\ 1 Irotegut

Manager . ...
do

Irri sup,nut. ndent
Superintendent

Salt Lake Basin (Echo Res I 3 . Weber River Water Users' Assn
Salt River!. Salt River Valley W. U. A... .

Shoshone: Garland division 4 Shoshone irrigation district Powell.

Strawberry Valley 3.
, Strawberry Water Users' Assn

Fort Shaw irrigation district. _ _. do
A. W. Walker .1.. II. P. Wangen

Enos D. Martin
A c Houghton
.1 1 rank Anderson
G L.Sterling

Hermiston irrigation district

West Extension irrigation district..
1 neompahgre Valley W FA
Kittitas reclamation district.. _.

West division 1 do .. Irrigon
MontroseJesse 11 I ompson

V. W Russell
Acting superintendent
M .a igerYakima, Kittitas division 1. Ellensburg.

IB. E. Stoutemyer. district counsel. Portland, < Ireg 2 I: .1 Coffey, district counsel, Los Angeles, Calif.

I W. J. Burke, district counsel, Billings. Mont.

Important investigations in progress

! J. II, Ale

v

siider, district counsel, Salt Lake City. Utah.

Proieet Office In charge of— Title

Colorado River Basin, sec. IS Denver. Colo _ .

Coulee Dam. Wash
1' .1 Preston

Columbia Basin Economic Survey
Colorado-Big Thompson ._ _ _

Gallatin Vallev

t lonstruction engineer

R R. Robertson 1 ...

Boise, Idaho
Denver, Colo
Grand Junction, Colo
Denver. Colo

,1,, _ ... ...

Lester C Walker Do.
Rio Grande Basin. Win G Sloan

Frai C Merriell
II E. Kennedy

Do.
1 ...

Black Hills.. . Assistant Engineer.
A X Thompson .

l . . 1 1 ...

Associate Engineer
La Grande. Oreg.. i-

'
'

1 isher Engineer

Issued monthly by the Bureau of Reclamation, Department of the Interior, as approved by the Director oftht Budget. Sallie A. B. Cue, Editor,
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COUNTRY IS

CONSERVATION-MINDED

->»•$•««-

The experiences of the drought and the property damage and loss of life from floods linger

in the memory of the Nation, and as a result more advocates of conservation of national resources

have joined the already enthusiastic ranks of the constructive planners who stand solidly behind

a program of construction of permanent improvements. To use the thought expressed by President

Roosevelt at Chicago the first week in October, the United States is a peace-loving country and

we want to spend our money on good roads, dams, reforestation, soil-erosion control—all national

assets—in preference to the maintenance of an Army and a Navy of wartime strength and

the manufacture of wartime materials.

President Roosevelt, an enthusiastic conservationist, said in his Constitution Day address,

"In our generation a new idea has come to dominate thought about government—the idea that

the resources of the Nation can be made to produce a far higher standard of living for the masses

if only government is intelligent and energetic in giving the right direction to economic life.

This thought was in his mind on his tour of the Northwest the early part of October, and

in almost every speech given along the route of his travel, he emphasised conservation. At

Havre, Mont., on October 3, in an extemporaneous speech, he stated, "The time has come to

use our WPA work not in building any more armories, or school stadiums, or streets, but to

put it into the building of dams. Yesterday I saw the largest concrete dam in the world (refer-

ring to Grand Coulee Dam in Washington). All of these dams are intended to give the people

a better chance—/ believe that is what the American people want and are going to get.

The Department of the Interior, having grouped under it, as bureaus, important conserva-

tion units, naturally is pleased with this increasing interest in conservation.

John C. Page, Commissioner.
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Messages to the Annual Meeting in Casper, Wyo., on October 12-13,

of the National Reclamation Association, addressed to 0. S. Warden,
President

I
AM happy to have this opportunity to

address through you the Sixth Annual

Convention of the National Reclamation

Association.

The Federal Government now is en-

gaged in the West in its greatest program

of construction of irrigation works. Mure
than a score of dams, ranging in size from

the great Grand Coulee Dam on the Co-

lumbia River in Washington to compara-

tively small earthen structures, are being

erected to conserve and make useful the

waters of western streams, large and small.

These are scattered throughout the arid

and semiarid States.

Many of these projects will serve as

additional protection from the onslaughts

of nature for lands already developed.

The persistent and tragic droughts which

during recent years have afflicted all the

West in varying degrees have made it im-

perative that what can be done, consist-

ent with good economic and engineering

practices, shall be done to provide more
reliable water supplies for the irrigated

areas upon which the West so largely is

dependent.

In some instances, Federal irrigation

projects now under construction will bring

new acreages into cultivation. These

areas are not large, but they will serve,

when they are ready for settlement, to

bolster further the economic structures

of the Western States. During the past

year demand for new farming opportuni-

ties under irrigation canals in the Wesl

has exceeded a hundredfold the offerings

which the Bureau of Reclamation has

been in position to make. This demand

By President Franklin Delano Roosevelt

arises in part from the fact that the

drought has dislodged part of the popula-

tion in certain districts and in part be-

cause, except on newly irrigated land,

there are few opportunities for 1 he young
men and young women of the Wes1 to

make farm homes.

Well planned and expertly engineered,

a new Federal irrigation project is a good

investment for f lie Government. Under
the reclamation law the cost of its con-

struction must be repaid to the Federal

Treasury. Once completed, the project

continuously is productive of new wealth,

enriching our communities, our Stales,

and our Nation.

By Secretary Harold L. Iekes, Depart-

ment of the Interior

THOSF participating in the Sixth

Annual Convention of the National

Reclamation Association at Casper, Wyo.,

should find a source of pride in the great

progress currently being made in the

conservation of water, the West's mosl

important resource.

There is a general awakening to the

fact that, under the leadership of Frank-

lin Delano Roosevelt, a devoted conser-

vationist, we as a Nation have turned our

back on exploitation. The battle for a

strong and continuing national conserva-

tion policy is all but won. If conserva-

tion enthusiasts everywhere will continue

to work in harmony, we shall shortly find

a new era at hand.

The importance of conserving for intel-

ligent, beneficial use the scant waters of

the arifl and semiarid Western States is

becoming well understood. The work
of the Bureau of Reclamation, as re-

flected in the Boulder Dam, the Grand
Coulee Dam, and other projects, has

caught the attention of the Nation, stirred

its imagination, and awakened a new in-

terest which is rapidly breaking down
sectional resistance to improvements in

this field.

The work of the Water Resources

Division of the National Resources Com-
mittee has prepared the way for a co-

hesive, long-range development and im-

provement program, the kernel of which
is conservation in all its aspects related to

water uses. Planning is assuming an im-

portance never before attained in this

connection.

Strong support is present for a change

of the name of the Department of Interior

to the Department of Conservation.

When accomplished, this will mean that

conservation will have been recognized

as a major activity of the Federal Govern-
ment, meriting representation through an
administrative department in the Cabi-

net of the President of the United States.

This positive declaration of our national

intentions should be a major objective of

all conservationists.

Organizations such as the National

Reclamation Association, vocalizing in

every field the determination of the

present generation to abandon short-

sighted, selfish, and ruthless policies in

favor of those more generous to the future,

must be vigilant if we are to succeed.

I wish for you a successful meeting.
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Progress and Problems of Federal Reclamation

By John C. Page, Commissioner of Reclamation 1

THE position of Federal reclamation

this year is stronger than in many
of the past years. Our great construction

program is moving forward rapidly and
efficiently. The operating projects are

prosperous and agitation for moratoria on

repayment charges is disappearing. The
outlook is encouraging also in that by
and large the whole Nation has a better

understanding of our efforts and is gaining

more respect for our achievements.

There are still problems, however,

which need the earnest consideration of

the entire West. No year in which a

major drought affects a vast area of the

West can be a year of jubilation, despite

return of confidence and good progress.

This year, therefore, should be one in

which we dedicate ourselves to hard work

buoyed by the hope and belief that coop-

eration is bringing results, that many of

our obstacles have been overcome, and
that the problems lying ahead are not

beyond solution.

One of the outstanding achievements

of the year is to be found in the surging

movement toward a firm and continuing

national policy of conservation of our

natural resources. This is of particular

significance to the arid and semiarid

States where conservation and prudent

use of water, the greatest resource here,

occupies so much of our thought.

President Franklin Delano Roosevelt

in his Constitution Day address at Wash-
ington summed up the situation when he

said, "In our generation a new idea has

come to dominate thought about govern-

ment—the idea that the resources of the

Nation can be made to produce a far

higher standard of living for the masses,

if only government is intelligent and

energetic in giving the right direction to

economic life."

Under the guidance of Secretary Harold

L. Ickes, who also is Chairman of the

National Resources Committee, the De-

partment of the Interior has taken the

lead in broader planning and encouraging

more intelligent use of our natural re-

sources. To him must go a major share

of the credit for the current awakening

of the Nation as a whole to its conserva-

tion problems and the present determina-

tion to do something about them.

The work in the field of water conserva-

tion and control done by the Water
Resources Division of the National

Resources Committee during this year

has been one of outstanding importance.

It has pointed the way for advancement
on a national front through the formula-

tion of long-range plans based on drainage

1 Address delivered Oct. 12 at annual meeting in

Casper, Wyo., of National Reclamation Association.

basins—and this must be our ultimate

goal.

It was gratifying to the Bureau of

Reclamation, and I am sure it must have

been also to the entire West, to find that

in its monumental work the Water Re-

sources Committee gives irrigation a

prominent place in the new picture of the

development of our country.

The marshalling of these forces for a

broader attack has done much and will

do more to break down sectional preju-

dices. The peculiar problem of the arid

and semiarid West, therefore, is receiv-

ing more sympathetic consideration in

remote sections of our country, just as

the West is becoming more sympathetic

toward those faced with floods of the

Ohio Valley and polluted streams in New
England.

Last year I spoke of the need for con-

sideration of a large group of small

storage projects to serve isolated commu-
nities scattered through the West—com-

munities of a few farms or ranch head-

quarters which mean so much to the

stability of these vast States but are

feeling the pinch of drought and are

threatened with dissolution. I am
pleased that the Congress passed and the

President approved a bill authorizing an

appropriation of $500,000 to the Bureau

of Reclamation to undertake a group of

these projects for demonstration purposes

and on an experimental basis. It is to

be regretted that this bill was enacted too

late during the recent session of the

Congress to make it possible to obtain

the appropriation and to begin the work

at once. However, the appropriation

may be made during the next session of

the Congress and we are at this time

laying the groundwork for selection and

construction of a series of these small

projects, each to cost less than $50,000.

I believe this work holds much promise

for the future.

APPOINTMENT OF COMMISSIONERS TO

STUDY RECLAMATION PROBLEMS

Last year, also, I discussed a general

investigation of the repayment methods

of the Bureau of Reclamation for the

purpose of arriving, if possible, at a more
equitable basis for collection of the con-

struction charges. I am pleased also

that a bill has been enacted directing the

appointment of a commission by the

Secretary of the Interior to make this

study. Very shortly this commission

will begin its work. Careful plans have

been laid in an effort to make sure that

the commission will have the opportunity

to study the problem of every project

where difficulties exist. Under the law

the commission has the authority to

review the status of the projects and to

recommend to the Secretary the post-

ponement of such parts of the 1937 con-

struction repayments as may be justified

by actual conditions and the ability of

the water users to pay in the various lo-

calities. It also has the job of devising

an equitable, flexible, and workable re-

payment system for all the projects,

which it is to be hoped in the future will

make it unnecessary ever again to resort

to blanket moratoria. The commission

has the further duty of making a general

economics survey of our projects. The
assignment is large but I trust it will be

well done.

Projects in construction, which had
been started by emergency-fund allot-

ments but for the completion of which

additional funds were needed, success-

fully passed their major test before the

Congress. Appropriations were made
which will insure that all will go forward

during the 1938 fiscal year.

The situation with regard to the two
major projects of our present program
was clarified. Last year there was no

decision on the question whether the con-

struction of the Grand Coulee Dam should

proceed beyond the foundation stage.

This year the Congress appropriated

funds for its continuation and very shortly

we plan to call for bids for completion of

the Grand Coulee Dam to its full height

of 550 feet.

Last year there were imperfections in

the authorization for the great Central

Valley project in California. The Rivers

and Harbors Act of 1937 corrected this,

and most of the principal difficulties in

the way of early commencement of

large-scale construction on this under-

taking have been removed.

Appropriations for these two projects,

and for the Boulder Dam and the All-

American Canal, which were authorized

by the Boulder Canyon Project Act of

1928, were made from the General Treas-

ury. Appropriations totaling $9,850,000

for continuing construction of 18 addi-

tional projects, however, were made from

the reclamation fund. Many of these

projects will not be completed with the

appropriations made this year; yet, at

the close of this fiscal year the reclama-

tion fund will be depleted.

FINANCING RECLAMATION

This brings us face to face with what I

consider the most pressing of the prob-

lems now before Federal reclamation.

Income to the reclamation fund which

may logically be expected this year will

not be sufficient to carry on next year a
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program of the size now under way and
which has been tied to this fund. You
are all familiar with the conditions which

have resulted in curtailment of the income

to the reclamation fund. The sale of

public lands has all but ceased. Mora-
toria on construction repayments have

prevented accumulation of a surplus in

the fund during the years when construc-

tion was financed by allotments from

other sources.

It is most encouraging to find little

sentiment anywhere for continuation of

the blanket moratoria, but construction

repayments alone will be insufficient to

meet the requirements next year. Re-

payments will provide only about

$4,000,000 of the $10,000,000 or $12,000,-

000 which will be needed. Other sources

upon which we now draw under the law

can be expected to yield little more than

$2,000,000 in accretions. This will leave

quite a wide gap. Some means must be

found to fill this gap if the program is to

continue with reasonable speed.

Two alternate courses have been sug-

gested. One would lead to the elimina-

tion of the reclamation fund as a special

fund, and would require appropriations

for all these projects direct from the

General Treasury with all repayments to

return direct to the General Treasury.

The other which I favor would lead to

retention of the reclamation fund, with

dependence upon advances from the

General Treasury or the discovery of

some new revenues.

There are advantages to retention of

the reclamation fund as a special fund

which may occur to all of you. Certainly

if Federal reclamation is the good invest-

ment which we believe we have demon-
strated it to be, some means of financing

this work will be found. This matter

must have the attention of all the West.

This year the first four generators in

the Boulder Dam power house went into

operation, making the Bureau of Reclama-

tion the most important governmental

agency in the field of power production.

Power plants on 12 projects produced

totals averaging more than 100,000,000

kilowatt hours of hydroelectric energy

each of the 12 months before September

this year. The highest production in any

1 month up to that time by the Bureau's

power plants was reached in August after

a gradual rise throughout the year, when
152,722,123 kilowatt hours were pro-

duced and sold. The production curve

still is rising.

We have under construction at this

time additional projects which will pro-

duce power as a byproduct and which

eventually will increase many times our

total annual output. The first of these

plants was constructed by the Bureau

more than 30 years ago as a means of

assisting in the construction of an early

project. Later power installations were

made on other projects to provide energy

for pumping as a part of the irrigation

systems. More recently, since we have
undertaken large dams for the control of

entire rivers and watersheds, power
plants have been included in our plans as

integral parts of the projects as at Boulder

Dam, Grand Coulee Dam, Seminoe Dam
on the Kendrick project here in Wyoming
and Shasta Dam of the Central Valley

project in California. To have omitted

these plants would have been to overlook

an opportunity to obtain higher use of

water conserved and to fail to meet the

social obligation to provide the people,

where we can, with cheap energy to

improve their lot.

TWO TYPES OF PROJECTS

Almost from the beginning of Federal

reclamation, two types of projects have

been constructed. One is designed to

rescue developed irrigation communities

through rehabilitation and through pro-

vision of adequate, regulated stored

water supplies, and the other is designed

to expand the agricultural base of the

arid and semiarid States by watering

new desert lands and thus creating new-

opportunities for homemakers.

It was inevitable that any major

drought should place unusual emphasis

upon the rescue or remedial projects,

because drought emphasizes the weak-

nesses in existing water systems. It is

essential, however, that we, as a Nation,

do not lose sight of the more fundamental

purpose of this work.

At Cheyenne recently in an informal

talk from the rear platform of his train

and again in his address at Bonneville

Dam, President Roosevelt pointed to the

need for providing new opportunities

for those who have been uprooted by the

drought in the Great Plains or by exhaus-

tion of their resources on poor lands in

other areas. Since the present drought

began in 1930, conservative figures dis-

close that more than 100,000 farm

families have abandoned their homes

and moved westward seeking the security

of a firm and reliable irrigation water

supply for their transplanted homes.

There have been no such number of farms

available out here in the arid and semi-

arid States, and in great numbers these

unfortunate people have gravitated to

the relief rolls of the western cities.

The President said at Cheyenne, "And
so, for these families, I believe it is the

duty of the Federal Government and the

State governments to provide them with

land, where it is possible to do it, where

they can make a living."

In addition to these, young men and

young women from the farms of this

western country, reaching the time in

their lives when they wish to make homes

for themselves, need opportunities whicli

will permit them to remain on the land.

Let us hope that the facts and the

manner in which the President has focused

the attention of the Nation upon them
have eliminated entirely the opposition

to this work which hides behind the

spurious argument that to irrigate addi-

tional lands in the West is in conflict

with the broad agricultural program of

the Nation. This is not true and never

has been true.

There has never been too much land

under cultivation in these Western
States. There has always been a crying

need for more, just as there is at this time

when tens of thousands must go home-
less. These States are limited in their

agriculture by meager natural waters.

Irrigation is essential here if farming is

to be practiced at all. These western

irrigated lands do not add to surpluses of

the great staple crops. Last year the

Federal reclamation projects produced
only one-tenth of I percent of the total

corn crop of the United States; only

seven-tenths of 1 percent of the total

wheat crop; only 1.4 percent of the total

cotton crop and no tobacco at all. Their

production of corn, wheat, and cotton

was insufficient to supply their own
needs, and much was imported to them
from areas where these crops dominate.

Irrigation farming is diversified farm-

ing, by which the farmer produces for

his own consumption and sells the surplus

in local markets; or it is farming for the

production of specialty crops which

supplement but do not compete with the

production of any other section of the

United States.

At this time we are engaged in con-

struction of 12 projects which upon their

completion ultimately will bring 2,105,040

acres of new, desert lands into production.

Of this total, 1,200,000 acres are in the

Columbia Basin project, the first unit

of which will not be ready for settlement

within 5 years and the last unit of which

will hardly be completed within 30 or

more years. It will be possible for the

Bureau of Reclamation to offer water

next year for the irrigation of only a few

thousand acres of new land. It will be

possible to increase these offerings slightly

in following years, but the present out-

look is that at no time in the next 10

years will we be able to offer for settle-

ment more than 150,000 acres in any

1 year.

I wish, for the sake of those who seek

homes, that a brighter picture could be

presented to them in connection with

Federal Reclamation developments.

SETTLERS TO BE PROTECTED

When these lands are made available,

however, every effort will be made to

(Continued on p. 252)

231



A Department of Conservation

By Hon. Harold L. Ickes, Secretary of the Interior '

BIRTH is always a portentous event to

a family. Accordingly, the birth of

the home department of the Government,

which was the original designation of the

Department of the Interior, should be

interesting to the great American family,

as well as to students of political economy.

Since my theme tonight is the doings of

the Department of the Interior, it is

fitting that we should examine into its

nativity.

There is no branch of the Government
more closely related to the development

of the United States and to the personal

welfare of the people than the Depart-

ment of the Interior. The original colo-

nies, and subsequently the Federal Gov-

ernment, could offer seemingly inexhaust-

ible quantities of land amply supplied

with water, minerals, forests, and wild

life, which constituted the basis of the

pioneer economy. The Congress, in the

days of flush exploitation and eager

settlers, created the Department of the

Interior, specifically as the home depart-

ment, for the purpose of developing and
utilizing our natural resources by making
them available for settlement.

As a result, the Department of the

Interior has been largely responsible for

the transformation of the West from arid,

unproductive areas into fertile farms and
populous towns, which afford profitable

markets for eastern manufacturers. Un-

der the guidance and control of the De-
partment, vast mineral wealth has been

uncovered and utilized. Without this

epoch of discovery and utilization of our

national wealth, the West, in large part,

would still be barren and our eastern

industrial development would better be

described as a principality rather than an

empire.

The need for such an agency as the

Department of the Interior was early

recognized. It was proposed in the first

Congress, in 17S9, that, in addition to the

departments of Foreign Affairs, War, and
Treasury, there should be a home depart-

ment, which seemed to be necessary "by
(reason of) the magnitude of the terri-

torial possessions of the United States and
the domestic affairs." This proposal was
voted down because in the then "deranged

condition" of the Federal finances any
expenditure which could be avoided was
put aside.

DEPARTMENT OF THE INTERIOR CREATED
IN 1849

Bureaus established.—The proposal was
renewed in 1816 by President Madison
and again by President Monroe in 1824.

Recurring through successive years, it was
not until 1849, sixty years after it was
first suggested, that the home department,

or the Department of the Interior, was
created. The nucleus of the fledgling

department consisted of the General Land
Office, transferred from Treasury; the

Bureau of Indian Affairs and the Pension

Office, transferred from the War Depart-

ment; and the Patent Office, transferred

from State.

COLUMBIA BASIN PROJECT. DETAILS OF
CONSTRUCTION AT GRAND COULEE DAM.
OUTLET WORKS IN VARIOUS STAGES

The principal wealth of the new Repub-

lic consisted of the vast public domain,

unsettled and unused. The public lands

were regarded as property for sale that

was to be disposed of for revenue. They
provided, in short, the ways and means to

support the new Government and to

promote national prosperity. The Con-

gress early enacted laws making liberal

donations of public lands to the several

new States, as they were admitted to the

Union, for the support of education and

for internal improvements.

Gradually there were created within or

annexed to the Department of the Intent n-

various companion agencies having to '1"

logically with its principal purpose. The

1 Address delivered iu Washington, D. C, over Co-

lumbia Broadcasting System, August 20, 19 17



Geological Survey, with the function of

classifying and mapping the public lands

and examining their geological structure

and mineral resources, was established in

1879. The Reclamation Service, charged

with the duty of storing and dispersing

water in the arid regions of the United

States for use in agriculture, was estab-

lished in 1902. The National Park

Service was created as a unit of the De-

partment in 1916 in order to protect and

preserve such unique manifestations of

nature found within our borders as had so

far escaped the destructive impulses of

the reckless pioneer. The Bureau of

Mines was set up in 1910 to assist in the

economic development of the mining in-

dustries. The Office of Education came
into being in 1867 to be a factor in build-

ing up our human resources.

The administration of the Territories

has always been an important problem of

internal affairs. For many years these

adolescent States reported to the Depart-

ment of State, but in 1873 the duties

previously exercised by the Secretary of

State by law or custom were transferred

to the Secretary of the Interior. As the

country developed the Territories ac-

quired political manhood, until today

only two remain—Alaska and Hawaii,

which are in the Department of the In-

terior, along with the insular possessions

of Puerto Rico and the Virgin Islands.

Recently three islands in the mid-Pacific,

Wake, Howland, and Jarvis, which are

important as airplane liases, have also

found themselves under the maternal

wing of Interior.

As the functions of government ex-

panded and our population increased,

bringing many new administrative and

economic problems, it was natural that

other departments should be created for

the more specific handling of internal

affairs than could be undertaken by a

single department. As a result, the

Department of Agriculture was estab-

lished in 1862 for the purpose of acquiring

and diffusing information on agriculture

and to distribute seeds. Later, to per-

form special functions, the Departments

of Commerce and Labor were established.

In a true democracy, policies of govern-

ment can be nothing else than an ex-

pression of the composite thinking of the

people. Different epochs formulate dif-

ferent theories to meet expression and the

sentiment of the times. Changes for the

better which germinate in the minds of

the more forward-thinking individuals,

require a long time to prevail against the

weight of customary majority opinion.

Theodore Roosevelt was one of the first to

foresee ruin in the midst of the bountiful

harvest of our natural resources. During

my association with him I acquired some-

thing of his sound viewpoint on conserva-

tion. Long ago I came to realize that the

cycle of reckless exploitation must come
to an end and that as a Nation it was our
duty to direct ourselves to the conserving
of the unentailed remainder of our
resources.

Such a policy is necessary, not entirely

for the benefit of future generations, as

has been urged by conservationists for

several decades, but for the preservation

and well being of the present population.

Erratic rainfall, lowering water tables,

soil erosion and dust storms alternating

with floods, have already brought periodic

or permanent disaster to great numbers of

people and the threat of an uncertain

future causes discouragement and weak-
ens initiative among formerly prosperous

groups whose livelihood has been affected

by unfavorable natural conditions. The
whole question of conservation is no
longer one of idealism alone; it has become
intensely practical.

The first settlers had to cut down the

forests to build their cabins and to plant

their crops. Granted that they cut too

widely and with unnecessary recklessness,

who then was in a position to say how far

to the westward development should pro-

ceed, beyond what degree of longitude no
one should have been allowed to pass, or

what lands should have been opened to

settlement? It must not be forgotten

that the overwhelming sentiment of the

country was directed toward satisfying

a land-hungry population that looked

upon America as a country of limitless op-

portunity. No one today, can justify

many of the methods of our forebears in

their reckless dissipation of our Nation's

resources which the law required should

be administered in a manner that encour-

aged profligacy and waste.

To me, conservation means the pru-

dent use of our natural resources without

waste or needless destruction and hav-

ing in mind always that, so far as not in-

consistent with our own needs, they

should be preserved for the use and en-

joyment of future generations of Ameri-

cans.

It has long been my opinion that con-

servation can only be established on a

sound and permanent basis by adopting

it as a national policy and concentrating

responsibility for it. Uniform principles

would thus become established, economy
of operation would mean greater accom-

plishments for the funds expended, and
of more importance still, the danger of

exploitation would be minimized because

policy and precedent would create protec-

tive grooves that any temporary trans-

gressor in public office would find it dif-

ficult to disregard.

In the minds of most people, especially

those who live in the East, conservation

means forests. The reason for this is that

the policy of conservation of our natural

resources as announced by Theodore

Roosevelt when he was President related

to forests. However, there are many
phases of conservation, and some of these,

from an economic point of view, are as

important as forests.

CONSERVATION OF WATER

There is water, for instance. To those

of us who live east of the Mississippi

River, where sometimes there is too much
rain with the result that disastrous floods

occur periodically, it is difficult to con-

ceive that water means economic life or

death in a great third of the area of our
countrj'. In contrast to our efforts in

the East to control a surplus of water

that is often overwhelming, the supply in

the West is so dangerously inadequate

that water is almost literally counted by
the drop. The threat of a water supply

that is reduced to a point where it is no
longer adequate has become an actuality

in many places in the West clue to in-

creases in population and to overuse. In

some areas there is practically no rainfall.

What water there is, is obtained from

stream beds which flow at flood during

the spring when the melting snows in the

mountains are released. This water, left

to its natural state, rushes quickly to the

sea so that the beds of the streams are dry

for a large part of the year. By holding

back this avalanche of water by dams or

by diverting it through man-made chan-

nels, it preserves a valuable natural re-

source for the growing of crops.

How often have Senators and Repre-

sentatives from Western States come to

me to plead for more irrigation projects.

"It is the gold of the West", they say.

Many of these men are descended from

adventurous forefathers whose original

urge to brave the dangers of the arid and

semiarid lands of the West was to find

yellow metal. Long since precious gold

has ceased to be the foundation of the

prosperity of the West. Liquid gold,

which is water, has taken its place.

Man's ingenuity in utilizing Nature's

offering of water would amaze the pioneer

who struggled through desert and forest

to reach land's end on the Pacific three-

quarters of a century ago. About 20,000,-

000 acres of land in the so-called arid and
semiarid belt in 11 Pacific and Mountain
States, as the result of irrigation, annually

make an important contribution to the

national economy. Directly and indi-

rectly, these acres support 13,500,000

people and produce annual crops valued

at $766,500,000. Without the great dams
and irrigation ditches that have been

built the mountain tops would still be

sending their torrential floods to the

ocean, a great part of the West would
still be a barren desert, the Nation would
be denied this considerable increase in its

capital assets, and eastern industries
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would be without the vast outlet for its

products that the West furnishes today.

This irrigation program the Department

of the Interior has developed.

I have spoken of the beneficent influ-

ence of water, which, like a child, responds

to the wise ministrations of man, as one

of the practical aspects of conservation.

There are many other phases, however,

of this broad subject. When the forty-

niners endured hardships to reach the

yellow gold of California, an era of ex-

ploitation of our mineral wealth was be-

gun. The very munificence of Nature's

gifts to America encouraged profligacy in

their use. If, by scratching the surface,

one could skim the cream of the mineral

deposit and move on to the next hoard

that had been built up by the ages, there

was no incentive to utilize that which

offered greater resistance. Yet today, as

the result of the perfection of machinery

and of improvements in methods, the min-

ing industry is securing profitable divi-

dends by working over the grist left by
the early miners.

We find another interesting story in

the utilization of the forests with which

America was once so generously supplied.

For generations the unchecked lumber-

men by clear-cutting destroyed not only

the forests but the wildlife and rendered

the watersheds ineffective for large areas.

Then the Federal forest reserves were

established for the protection of what
remained of this valuable national asset.

We still have clear-cutting in privately

owned forests, but in our Federal reserves

selective cutting is practiced, which al-

lows the trees to reproduce and permits

the lumbering of the ripe timber alone.

Taylor grazing law.—When the fore-

runners of the great cattle barons moved
westward, they found lush grass on the

ranges that reached to their horses' stir-

rups. Now, because of wanton misuse,

the traveler sees only short blades so

thinly scattered that it requires as many
as 15 acres in some places to graze a single

steer. After many years of effort by the

Department of the Interior, the Taylor

Grazing Law was passed by the Congress

in 1934. Under this law we have set

aside 142,000,000 acres of the most valu-

able of this land as a great grazing pre-

serve under the direction and control of

the Government.

It seems to me so obvious as not to

require argument that conservation will

be greatly advanced if it is made a major

responsibility of a great Department of

the National Government. Since I pro-

posed to the Congress over 2 years ago

that the name of the Department of the

Interior be changed to that of Depart-

ment of Conservation, I found to my
surprise that our natural resources are

divided into organic and inorganic, or

nonrenewable and renewable resources.

The inorganic are said by the critics

of this proposed change to be for the

most part minerals or subsurface re-

sources. The organic group, on the

ohter hand, they say, comprise those that

COMPLETED PINE VIEW DAM. OGDEN RIVER PROJECT. UTAH.

grow from the soil, meaning agriculture.

Just what are the proposals of the

President's committee concerning con-

servation in the reorganization plan of

the executive departments? First, it

says that conservation today represents

a major purpose of our Government, and
recommends that it be made a depart-

ment of Government to replace the

present Department of the Interior, as I

proposed more than 2 years ago. As to

the general purpose of the proposed

Department of Conservation, the com-
mittee says that it is to advise the

President with regard to the protection

and use of the natural resources of the

Nation and the public domain; to ad-

minister the public lands, parks, ter-

ritories, and reservations; and enforce the

conservation laws with regard to public

lands and mineral and water resources.

The committee makes a wise observa-

tion regarding government, namely,

that it is a going concern and not a

static institution. "Each activity", it

says, "had its period of initiation and
development, and new activities should

be organized rather completely on the

basis of purpose so that that purpose may
be the central driving force of the or-

ganization." This is exactly the oppo-

site to what opponents of a consolidation

of conservation activities would have it.

The purpose of government reorganiza-

tion is administrative and not political;

therefore, authority should be delegated

to the Chief Executive, within general

limitations, to go forward with it. Admit-

tedly, it is a subject on which there can

be a wide and honest difference of opinion,

but with respect to the field of conserva-

tion there is no one so well qualified as

is the President to pass final judgment.

Boulder a Mecca

for Travelers

During the month of August 71,254

persons traveling in 21,791 cars were

checked through the two checking sta-

tions operated by the National Park

Service on the Boulder Canyon project.

Fifty-seven thousand four hundred and
sixty-one persons in 17,498 cars entered

the Nevada gate and 13,793 persons in

4,293 cars entered the Arizona gate.

During the period 20,040 persons in 5,349

cars were checked through the Lake Mead
Station. Two hundred eighty-two per-

sons in 102 vehicles visited the Overton

district and 207 visited the Pierce Ferry

area. Six planes carrying 19 passengers

also visited the project.

Persons making the trip to the power-

house via the elevators numbered 40,607,

of which number 32,198 were paid ad-

mission; 7,493 were children under 16

years of age, and 916 persons, mostly

employees, were not charged.
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Shasta Dam Officially Named
by Commissioner Page

Standing on the site selected near

Kennett, Calif., for the giant storage

dam that is to become the key unit of the

Central Valley project, John C. Page,

Commissioner of Reclamation, on Sep-

tember 12, officially named the proposed

structure Shasta Dam, after the majestic

snow-crowned peak that guards the

northern extremity of California's Great

Central Valley.

Shasta Dam, during the years of

preliminary study and exploration, has

been known as Kennett Dam, unofficially

named after a railroad way-station in the

Sacramento Canyon just above the dam
site 13 miles from Redding, seat of

Shasta County. The Commissioner

pointed to the geographical and historical

significance of the name "Shasta" and

said present engineering designs for the

structure will make it one of the world's

largest concrete dams.

Mr. Page said:

"Large-scale construction on the

$170,000,000 water-conservation project,

already in the camp-building stage, has

been hastened by action of the recent

Congress in clearing legal obstacles to its

authorization and appropriating an addi-

tional $12,500,000 for this year's work.

The Central Valley project is remedial,

not promotional. Therefore, it is a

perfect example of the type of irrigation

enterprise in which the Federal Govern-

ment should interest itself.

"By providing better distribution of

water in the semiarid interior valleys of

California, the project will preserve or

restore these rich areas already highly

developed—areas representing a produc-

ing agricultural investment of $2,000,-

000,000 now facing decline or collapse

because of an inadequate water supply.

"Shasta dam will rise over 450 feet

above the bed of this river, to back up

water more than 25 miles and create a

reservoir with a storage capacity in excess

of 3,000,000 acre-feet. The dam will be

more than 2,500 feet long on the crest.

From the white slopes of Mount Shasta

itself will come some of the waters to be

controlled and regulated at the dam for

the benefits of irrigation, flood protection,

navigation, industrial and domestic use,

salt-water repulsion, and power generation

in the valleys below.

"Mount Shasta, double-peaked extinct

volcano towering 14,161 feet above sea

level, is one of the Nation's highest and
one of the world's most beautiful moun-
tains. Its snowy crest was a familiar

sight to settlers far down the State long

before white men ever trod the green

grass in the thick forests at its base.

Today, from the dome of the State

COMMISSIONER PAGE DELIVERING ADDRESS AT KENNETT. CALIF. WHERE HE
OFFICIALLY NAMED THE DAM TO BE CONSTRUCTED "SHASTA DAM."

Capitol in Sacramento, one plainly can

see Shasta's white top lifted proudly

above the blue range that closes in the

valley to the north.

"To the gold-seeking emigrants of the

50's, heading west across the deserts of

Nevada, it was an infallible guide to lead

them toward the mother lode of Cali-

fornia. To mariners on the Pacific

Ocean its glistening crown still is a con-

venient landmark easily sighted from far

at sea.

"The Russians, who came to northern

California in the first part of the nine-

teenth century, called it Tchastal—the

white or pure mountain. One of the

earliest Government maps of the West,

based upon surveys made by Gen. John

C. Fremont in 1848, designates the peak

as Tshastl. Time and anglo pronuncia-

tion finally have made it Shasta—and
selection of this name for the great dam
soon to be built is appropriate recogni-

tion of the pioneers who founded the

agricultural empire it is to serve."

Mr. Page was accompanied to Kennett

by Walker R. Young, construction engi-

neer of the Central Valley project, other

officials of the Bureau of Reclamation

and the State of California, and by civic

leaders of Shasta County.

Mr. Young said the northern division

of the project will continue to be known

as the Kennett Division, and the Govern-
ment camp being built near the dam site

as the Kennett Camp.
Other divisions of the project are the

Delta division and the Friant division.

Construction is about to start under the

Delta division on the Contra Costa fresh-

water canal. At Friant, near Fresno,

work is approximately 50 percent com-
pleted on erection of a Government camp
to serve during construction of the Friant

Dam and the Madera and Friant-Kern

Canals.

Klamath Project Has
Livestock Show and Sale

On August 30 and 31 the Junior Live-

stock Show and Sale was held at the

county fair grounds at Klamath Falls,

Oreg. The Four-H and F. F. A. clubs

furnished about 300 exhibitors, and at-

tendance and interest in the show and
sale were exceptionally good. On the

last day of the sale 200 head of the live-

stock were sold at auction at a sale value

of approximately $8,000. Steers aver-

aged 18 cents per pound, lambs 15}^

cents, and hogs 14 cents. The 300 ex-

hibitors were guests of the Rotary Club

at a banquet at the Willard Hotel.
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Grand Coulee Progresses
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COLUMBIA BASIN PROJECT, WASHINGTON. GRAND COULEE DAM. LOOKING NORTHEAST ACROSS THE DAM TOWARD MASON CITY.

ATRAINLOAD of cement and seven

trainloads of sand and gravel are

poured each day into the maws of giant

concrete mixers at Grand Coulee
Dam, where an entirely new set of con-

struction records are being made.
In mid-September 3,500,000 cubic yards

of concrete had been placed in the dam,
which is about a year ahead of schedule.

With excavation completed, the MWAK
Co., the contractor, is concentrating on
placement of concerete, operating two
mixing plants, one on the west and the

other on the east wall of the Columbia
River canyon.

The present contract, covering the

construction of the foundation of Grand
Coulee Dam to a height averaging about
177 feet above bedrock, is expected to be

>36

completed around January 1. The Bu-

reau of Reclamation has in preparation

specifications for a new contract, under

which the dam will be completed to its

full height of 550 feet. Bids have not

yet been called, but the call may be

issued within a few weeks.

New records have been hung up for

manufacture and pouring of concerete in

1 day several times at Grand Coulee Dam,
and the world's record established during

the construction of Boulder Dam has

been surpassed by about 50 percent.

Before the dam in the Columbia River

in eastern Washington was started, the

most concrete which had ever been

placed in a dam in 1 day was 10,642

cubic yards, the peak reached during

construction of Boulder Dam. This

record was exceeded at Grand Coulee

Dam for the first time in May. The
greatest single day's pour at Grand
Coulee up to this time was made last

month when 15,600 cubic yards were

mixed and poured into the ever rising

forms. During September a new high of

17,000 is expected soon after the last of

the bedrock is covered.

Cement is now being received at the

dam at the rate of about 95,000 barrels

per week, or about 60 carloads a day.

It comes from six cement plants scattered

over the State of Washington.

Up to September 1, 15,295 carloads of

cement had been received—enough to

make a train 142 miles long. From the

blending plant, high on the west canyon

wall, where it is received, the cement is



forced by compressed air through 11-inch

pipes to the mixing plants, one 2,000 feet

and the other 6,200 feet distant. Through
one of these pipes, half a train load

crosses the Columbia River on a sus-

pension bridge each day.

To make the huge quantities of concrete

which are being handled at the dam, a

gravel pit as big as a middle west farm

is worked with enormous electric shovels

which deliver more than 30,000 cubic

yards of sand and gravel to a washing and
screening plant every day. About 40

percent of the pit output goes to waste

as excess sand, and, as a consequence,

a waste pile of 2,000,000 cubic yards

of sand has accumulated. Processed ag-

gregate is delivered from the washing

plant to main stock piles over a 48-inch

belt conveyor 5,965 feet long—35,000

tons of it every day—700 carloads.

Four and a quarter miles of conveyors

are in use at the Coulee Dam, handling

gravel.

From the streams of sand, cement,

gravel, and water poured into the two
mixing plants, automatic scales, con-

trolled by electricity and compressed air,

weigh out in a few seconds precise portions

of each component to make a 4-yard

batch of concrete. With a 2-minute

mixing period, the eight mixers in the

two plants produce uniform, high-strength

concrete at the rate of a cubic yard in

less than 5 seconds. A graphic record of

the weight of each component and of the

consistency of each batch is made
automatically.

Glendive Unit, Buffalo Rapids Project, Mont., Allotted

$1,605,000
"

An allotment of $1,605,000 has been

made by President Roosevelt from funds

made available by the Emergency Relief

Act of 1937 for construction of the Glen-

dive unit of the Buffalo Rapids project

in the Yellowstone River Valley in

Montana.
The purpose of the allotment as set out

in the notice is as follows: "To provide

work relief for persons in need by the

prosecution and completion of a Federal

project authorized under classification

'b' of said act (E. R. A., 1937) for the con-

struction of pumping plant, canal, later-

als, and structures of the Glendive unit

for irrigation of land in the Yellowstone

Valley adjacent to the city of Glendive,

Mont.: Provided, That the expenditure of

$776,000 of the foregoing allocation is to

be made on a reimbursable basis. The
prosecution of this project shall be sub-

ject to all the restrictions and limitations

of said act."

The Glendive unit is a part of the more
comprehensive Buffalo Rapids project

investigated by the Bureau with an allot-

ment of $25,000 from the Public Works
Administration. It encompasses 17,000

irrigable acres of bottom land along the

Yellowstone River stretching from Fallon

to Upper Seven Mile Creek near Glendive.

This area of eastern Montana has been

subject to severe drought for a number of

years. Agriculture of all types has suf-

fered greatly, and the livestock industry

in that area, dependent on the public

ranges supplemented by some forage from

cultivated areas for winter feed, has sus-

tained severe losses.

Because of the imperative need in this

area for relief work and water supply for

rescue of the drought afflicted farmers, the

plan for construction of the Glendive unit

therefore varies from that ordinarily fol-

lowed in building Federal reclamation

projects, in that a part of the cost is

credited to rescue and relief. This money,

$829,000, will be expended for all types of

labor. The construction will be done

largely by force account using all available

relief labor.

Construction features of the project

include: Pumping plant of 250 cubic feet

per second capacity, estimated to cost

$400,000; 32 miles of main canal and
structures, estimated to cost $376,000;

laterals and structures, estimated to cost

$204,000; priming and puddling of ca-

nals, operating equipment and initial oper-

ation, estimated to cost $100,000; drain-

age system, estimated to cost $255,000;

and engineering, superintendence, and
contingencies, estimated to cost $270,000.

The total cost is $1,605,000, and con-

struction will require about 2 years for

completion.

The Bureau of Reclamation investiga-

tion indicated that the water supply

obtained from the Yellowstone River is

adequate, and that the cost of operating

and maintaining the irrigation works on

their completion, including the cost of

power for pumping, will be approximately

$3 per acre a year. The water users'

organization will take over operation of

the project at its own expense.

The lands to be served are in private

ownership.

Weed Control Slides

Available for Loan

The importance of the noxious weed

menace to land uses is one of the problems

to which irrigation farmers are giving

increasingly serious consideration. Clear-

ing irrigation ditch banks of noxious

weeds and establishing permanent plant-

ings of desirable weed-competing grasses,

eradicating noxious perennial weeds where

they have spread over large areas, the

place and use of chemicals for inaccessible

areas, new farm tools for weed eradication

work are timely subjects presented in

interesting fashion in the slide series New
Ideas in Irrigation Agriculture. The

series consisting of 56 slides in color

shows scenes and farm operations

on irrigation projects in the Western

States.

In addition to slides on weed control,

New Ideas in Irrigation Agriculture pre-

sents practical methods for spreading

water on an irrigated farm, improved

irrigation practices to conserve soil and

water, ways to put waste farm land

to profitable use, and suggestions for

planting windbreaks to protect soil and

crops.

A printed lecture, which can be read

as the slides are shown, explains each

slide, outlining the principles involved

and their practical application in farm

operations.

New Ideas in Irrigation Agriculture is

available without charge, except for the

payment of express costs, to irrigation

districts, schools, county agents or civic

groups interested in improved practices

in irrigation farming. Requests for fall

or winter booking should state the length

of time the slides are desired, the place

where they will be shown, the dates on

which they will be used, and, if possible,

a second choice of dates in the event the

first dates should be scheduled. All

requests should be addressed to the

Commissioner, Bureau of Reclamation,

Washington, D. C.

THE annual Cassia County Fair was

held at Burley, Idaho (Minidoka

project) August 30 to September 2. The
display of livestock, especially horses, was
one of the best ever seen at the fair.

There was also an interesting exhibit of

noxious weeds gathered from Minidoka

and Cassia Counties. Altogether the

fair was pronounced highly successful,

with unusually heavy attendance.

HARVESTING of grain on the Mini-

doka project was completed at the

close of August and much of it had been

threshed. Many unusual yields were re-

ported, including 55 to 60 bushels of

wheat per acre, 95 to 100 bushels of barley

and on 1 farm an average of 129 bushels

of oats on 3 acres. One field of alsike

clover produced 9}i bushels per acre.

A farmer near Heyburn harvested 300

sacks of Bliss Triumph potatoes from 3

acres, or an average of 261 sacks from 7)4

acres.
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Projects in Miniature

By Paul G. Van Sickle, Engineering Draftsman, Bureau of Reclamation, Denver, Colo.

MODELS are practical and educa-

tional. The recent construction of

numerous models for demonstration and

educational purposes bears out past ex-

perience that models are a worth-while

investment. Some of the most vague

mental conceptions become immediately

clear when they are converted into pro-

portional models. Models are receiving

a growing recognition in business, and

especially for use in meritorious under-

takings of an engineering nature requir-

ing proof as to their practicality. The
promotion of the San Francisco bridge

owes its success, in some part, to models

constructed to scale. Architectural, hy-

draulic, city planning, parks, and many
other types of models have an important

part in constructive education.

Perhaps the most difficult thing for a

man to acquire is the ability to visualize

an undertaking involving an area of sev-

eral miles. It is especially difficult in

uneven country. If the same undertaking

be constructed in miniature to scale, the

problem becomes immediately clear. The
average man does not get a complete idea

from the best of plans, as he cannot vis-

ualize the advantages and disadvantages

of the project, unless he has an unusual

ability to "read" plans. It is difficult for

PORTER J. PRESTON. SENIOR ENGINEER
IN CHARGE OF COLORADO RIVER INVES-
TIGATIONS. RESPONSIBLE FOR THE IDEA.
AS WELL AS THE SUCCESS. OF THE G RAND
LAKE MODEL.

the layman to judge direction of roads and
streams from a contour map, but from a

GRAND LAKE MODEL ON EXHIBITION AT CHAMBER OF COMMERCE. DENVER. COLO., JANUARY 15. 1937.

model he can see at a glance the purpose
of the entire project.

The Bureau of Reclamation has found
models of value not only to outsiders but
to its own engineers working on the plans

of a project. On account of the success

of models in the past, the Bureau may
construct a model of the Central Valley

project in California.

Although it is possible for opposition,

due to misunderstanding, to arise regard-

ing a project, this misunderstanding can

be eliminated and opposition converted

to approval when it is demonstrated with

a model that is constructed to scale. In

preliminary discussions, facts are easily

substantiated by a scaled model.

COLORADO-BIG THOMPSON MODEL

The Colorado-Big Thompson project

was found to be one of the most feasible

of its kind from an engineering standpoint.

Yet, because of opposition through mis-

information it was necessary to convince

the public and the Congress. That the

success in doing this was largely due to the

model demonstration is beyond dispute.

This model is perhaps the best example of

the good results they produce, as its use

meant the difference between victory and
defeat of the measure in Congress.

This Grand Lake model is a finished

scale model used by the Bureau of Recla-

mation for the information of those inter-

ested in the Colorado-Big Thompson
project. It has been useful in demon-
strating that the scenic beauty of Grand
Lake and the Rocky Mountain National

Park would not be destroyed, and that

the attraction of the area outside and near

the park would be enhanced by the proj-

ect. The model also has been useful in

demonstrating, where maps would fail to

make it clearly understood, the feasibility

of diverting water from the western slope

of the Continental Divide to the eastern

slope.

The opposition to this project was, as

Senator Alva B. Adams, of Colorado,

stated, "honest, but based on misinfor-

mation." It was realized by Bureau of

Reclamation engineers that if the project

were found feasible, the opposition would

have to be overcome by facts supported

by extensive studies. In the spring of

1936, the idea of building a model of the

Grand Lake area was conceived, due

largely to the opposition to the project.

Near Grand Lake was the area in which

there seemed to be the greatest misun-

derstanding. It was said that the project

would mar the natural beauty of Grand
Lake and the Rocky Mountain National

Park. The model was constructed to

demonstrate the effect the project would
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MODEL OF GRAND LAKE AND COLORADO RIVER AREA

1. GRAND LAKE. Elevation, 8,371 feet; area, 507

acres.

2. SHADOW MOUNTAIN LAKE. Elevation.

8,371 feet; area, 1,356 acres.

3. GRANBY RESERVOIR. Elevation, 8,275 feet;

area, 6.870 acres; capacity, 482,000 acre-feet.

4. CONTINENTAL DIVIDE TUNNEL EN-
TRANCE. 13.1 miles in length; outlet in Wind
River near Estes Park.

5. GRAND LAKE. Population, 160.

6. GRANBY DAM. Earth and rockfill; height, 220

feet.

7. NORTH FORK DIVERSION DAM- Auto-

matic spillway to maintain Grand Lake and
Shadow Mountain Lake at constant elevation.

8. Canal from pumping station to shadow Mountain
Lake.

EXPLANATION

9. PUMPING STATION.
10. ROCKY MOUNTAIN NATIONAL PARK.

A. South boundary; B. West boundary.

11. ADAMS FALLS.
12. COLUMBINE LAKE.
13. NORTH INLET TO GRAND LAKE.
14. EAST INLET TO GRAND LAKE.
15. NORTH FORK COLORADO RIVER.
16. SOUTH FORK COLORADO RIVER OR

ARAPAHOE CREEK.
17. COLORADO RIVER.
18. TRANSMISSION LINE. From power-house no.

1 at Estes Park.

19. PROPOSED SYSTEM OF HIGHWAYS. To
develop the scenic possibilities.

20. CAMP OURAY. Y. M. C. A. boys camp.

21. MOUNT BRYANT. Elevation, 11,000 feet.

22. TABLE MOUNTAIN. Elevation, 8,815 leet.

23. MOUNT ACOMA. Elevation, 10,500 feet.

24. SHADOW MOUNTAIN. Elevation, 10,100 feet.

25. MOUNT ENENTAH. Elevation, 10,737 feet.

26. FRASER RIVER DIVERSION CANAL.
27. MEADOW AND STRAWBERRY CREEKS

DIVERSION CANAL.
28. WILLOW CREEK DIVERSION CANAL.
29. ROARING FORK RIVER.
30. STILLWATER CREEK.
31. SODA CREEK.
32. COLUMBINE CREEK.
33. DIRECTION OF TUNNEL.
34. SCALE OF MILES.

The Colorado-Big Thompson project will divert 300,000 acre-feet of water annually from the headwaters of the Colorado River

to the Big Thompson, a tributary of the South Platte River, through a 13.1-mile tunnel mainly for the supplemental irrigation of

800,000 acres in northeastern Colorado. It will develop 135,000 horsepower of electrical power in four plants. Three reservoirs on

the Eastern slope will provide storage for 256,000 acre-feet at elevations to serve old existing canals on the St. Vrain, Little and Big

Thompson, and Poudre Rivers. Replacement storage is provided in a reservoir on the Blue River to protect the Western slope

irrigation interests.

have on the park and the Grand Lake
area. The model demonstrated that,

contrary to the existing belief, the beauty

of this entire area would not be marred,

but enhanced.

Perhaps the greatest value of the

model is the knowledge that it was
created to a proper scale by the accurate

reproduction of the country from draw-

ings, actual photographs, and an intimate

knowledge of the subject. It was the

desire to simplify seemingly difficult en-

gineering problems so that they could

be understood easily. The model has

been of educational value in that it has

made the approach to a difficult question

concrete instead of abstract. Porter J.

Preston, engineer in charge, pronounced
the work a great success from an educa-

tional standpoint, and stated that much
useful knowledge was gained by all inter-

ested, even by engineers working on the

design of the project.

It is believed by many that the six

copies of the Grand Lake model have

more than any other one thing gained

the support of the people, as well as the

Congress. The model displayed in Den-

ver has been on exhibit and demonstrated

by Mr. Preston to 26 organizations,

numbering about 20,000 persons in and
near Denver. These organizations were

impressed by the accurate representation

in miniature of something in which they

were vitally interested. In addition to

the several hundreds of people who visited

the office of the Bureau of Reclamation

to view the model, there also has been

great interest shown in the other five

copies of the model exhibited at Grand
Lake, Greeley, Fort Collins, the office of

Congressman Fred Cummings at Wash-
ington, D. C, and the office of the Bureau

of Reclamation at Washington, D. C.

A model generally is intended to be an

accurate representation in miniature of

some existing prototype. Such things as

these need not be costly, but should be

made accurately, for without accuracy a

model has no value. Correctly made it

is useful in demonstrating the nature of

conditions more difficult to describe with

maps. These facts have been proved by

the support given the Grand Lake model

and the Colorado-Big Thompson project

itself.

While the principal object in building

this model was to educate the public to an

understanding of the project, it will con-

tinue to be used extensively during

negotiations for the sale of water and

during the progress of construction.

The model was made possible through

the cooperation of the Northern Colorado

Water Users' Association and the Bureau

of Reclamation, under the direction of

Porter J. Preston, senior engineer.
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Retrogression Below Boulder Dam
By W . E. Corfitzen. Assistant Engineer, United States Bureau of Reclamation

WITH the closure of Boulder Dam in

February 1935, and the impound-

ing of the hitherto unrestricted flow of the

Colorado River in Lake Mead, certain

natural forces were thrown out of equilib-

rium. Generally speaking, the laws of

nature are extremely rigid. If a man-
made obstruction is encountered which

cannot be surmounted, then nature will

make such physical adjustments as may
be necessary to conform with its un-

yielding laws.

Since the flow over the river bed below

Boulder Dam is now controlled at the

dam, studies are being made bimonthly of

the changes which take place along the

bed, as a result of nature's attempt to

reestablish equilibrium.

Before the dam was closed, the dis-

charges varied with the seasons from less

than 3,000 to more than 200,000 cubic

feet per secorjd. The silt content was

always high, an average of about 330 tons

per minute being carried past a given

point. Shifting sand bars caused local

changes of the stream bed, but the general

river bed slope remained relatively stable,

being about 2.0 feet per mile. Of the

total silt load 50 percent, or 165 tons per

minute, was finer than 0.0025 inch in

diameter (about the diameter of a human
hair). This material could be moved
with very low velocities. Consequently,

most of it remained in suspension and,

where diversions were made for irrigation,

it was transported into the canals and on

to the fields.

Lake Mead, which now impounds about

15,000,000 acre-feet of water, provides a

giant settling basin of still water, where

the silt load is dropped into a space

purposely provided to receive it.

As this desilted water flows from the

reservoir in a state that has often been

referred to as "crystal clear", it is liter-

ally hungry for silt, and has the capacity'

to pick up and transport huge quantities

of material, particularly the finer sizes.

Consequently, retrogression, or removal

of the sand and silt of the river bed, takes

place.

Observations of the river bed have dis-

closed that the fine surface material is

first removed, but as soon as it becomes

scarce the larger particles deeper down
are moved. This may be illustrated by
the average diameters of particles in the

12 miles of river bed immediately below

the dam, which in the 2 years since

closure of the dam have increased from

0.0098 inch to 0.394 inch, showing how
rapidly the bed material is coarsen-

ing. The coarsening process does not go

on indefinitely, however, as eventually a

particle size is reached which will not be

moved by the discharges ordinarily re-

leased from the reservoir.

At a section 2 miles below the dam, the

bed has been degraded to a maximum
depth of 12.5 feet. The average degra-

dation over the first 8 miles of the obser-

vation area, which now appears to be

relatively stable, is 6.7 feet. The depth

to which the bed has been eroded de-

creases farther downstream until a point

is reached about 50 miles below the dam
at which no change from the old bed can

be discerned. The point at which retro-

gression apparently ceases would seem to

be the point at which the river has picked

up as much load as it can carry. This is

not the case, as observations 237 miles

farther downstream near the Imperial

Dam site disclose that the river carries

more than three times as much silt in

suspension as it did when it left the end

of the retrogression area, leading to the

conclusion that the river picks up fine

materials downstream, which were not

available in the retrogression area.

The actual volume degraded from the

bed in 25 months of operation until

February 1937 was 12,000,000 cubic

yards. This volume would cover 7,440

acres to a depth of 1 foot, or would fill

268,000 standard coal ears, making a

train 1,520 miles long.

This phenomenon is apt to occur

whenever the flow of a stream, heavily

laden with silt, is checked by a dam, and

the desilted water flowing from the res-

ervoir is allowed to run over a bed of

erodible material. Engineers should con-

sider the possibility of such action when
planning intake structures for irrigation

projects below newly constructed dams,

lest such works eventually be left higher

than the stream from which water is

drawn. Likewise, the problem is of

major importance in locating the draft

tubes of new power plants in order that

they may function properly after the

retrogression of the river bed has ceased.

In conclusion it may be stated that a

new river grade is being established below

Boulder Dam by the removal of a large

volume of fine material from the old bed.

As the cutting waters bring each addi-

tional mile to its new grade, a mile of river

once famous for its silt content is replaced

by a mile of clear water. Each mile so

added, assures Parker Reservoir (about

1 00 miles below Boulder Dam) of longer

life, and will aid materially in the develop-

ment of such recreational attractions as

fishing, bathing, and boating.

Hearing on Colorado-

Big Thompson Project

Secretary Ickes has issued invitations

to interested persons for a hearing to be
held in his office in the Interior Depart-
ment Building, at 10 a. m., November 1,

on the subject of the Colorado-Big

Thompson project.

In his invitation the Secretary stated

that the purpose of the meeting is to hear

proponents and protestants of the project

state their reasons for their stand on the

subject.

The Interior Department Appropria-

tion Act carries $900,000 for commence-
ment of construction of the project.

Before construction can be undertaken

the Secretary of the Interior must be

satisfied that repayment of all costs of

the project are assured by appropriate

contracts with water conservancy dis-

tricts, irrigation districts, or water users

associations organized under the laws of

Colorado. In addition to this require-

ment in the act, the Secretary is resorting

to this hearing to satisfy his own mind
that criticism advanced by protestants

with respect to any possible damage that

might result from this construction to the

Rocky Mountain National Park is un-

warranted and has been appropriately

dealt with in the plan for construction

described in Senate Document No. 80,

Seventy-fifth Congress, under which plan

construction will proceed when the

necessary clearance is given by the

Secretary of the Interior.

The presence of proponents of the bill

will permit of the presentation of all

facts in favor of the project in addition

to the plan as proposed. It is felt by the

Secretary of the Interior that an open

discussion by these two groups of this

matter will lay the foundation for a

better understanding of what is involved

in the construction of this project.
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Articles on Irrigation and Related Subjects

All-American Canal:

Contract let for the largest remaining

structure on the Ail-American

Canal, Southwest Builder and Con-

tractor, Aug. 27, 1937, v. 90, p. 11.

Barton, M. V.:

Design and stress analysis of fiat-link

hoist chains, M. V. Barton, Tech-

nical Memorandum No. 558, 22

pages, tables, and charts. Price 50

cents.

Boulder Power.

Boulder Dam contract revision, Eng.

News-Record, Sept. 9, 1937, v. 119,

no. 11, p. 430-431.

Carpenter, H. V.:

Proposals for the administration of

Federal power in the Pacific

Northwest, Electrical Engineering,

August 1937, v. 50, no. 8, pp. 964-

967.

Central Valley Project:

California's long-range water plan,

illus., Eng. News-Record, Aug. 26,

1937, v. 119, no. 9, pp. 344-348.

Desert menace in the San Joaquin,

illus., Eng. News-Record, Aug. 19,

1937, v. 119, no. 8, pp. 299-303.

Ed. p. 297.

Calyx drilling, illus., Vollie Tripp,

Excavating Engineer, September

1937, v. 31, no. 9, pp. 520, 522,

546.

China:

Progress of irrigation in North China,

illus., O. J. Todd, Civil Engineer-

ing, August 1937, v. 7, no. 8, pp.

552-6.

Colorado-Big Thompson Project:

The Transmountain diversion proj-

ect, map, Western Construction

News, August 1937, v. 12, no. 8,

pp. 311-313.

Conchas River Project:

Report on Conchas River project,

New Mexico, Irrigation from Con-

chas Reservoir, J. A. Keimig and
II. W. Mutch, August 1937, Mim-
eographed, 93 pages, with general

map and chart (edition limited).

Field, John E.:

Rehabilitating the Dust Bowl, illus.,

Civil Engineering, Sept., 1937, v. 7,

no. 9, pp. 609-613.

Grand Coulee Dam:
Cofferdam removal, illus., Eng.

News-Record, Sept, 2, 1937, v. 119,

No. 10, p. 401.

Hinds, Julian:

Colorado River water for Califor-

nia—initial aqueduct development

now two-thirds completed, illus..

Civil Engineering, August 1937, v.

7, no. 8, pp. 573-575.

Horse Mesa Dam:
Spillway changes made at Horse

Mesa Dam, illus., Eng. News-

Record, Aug. 5, 1937, v. 119, no. 6,

pp. 216, 24.3.

Imperial Irrigation District:

Spec. No. 1, Turbine, governor and
generator for Drop No. 4 Power
Plant, 74 pages, 4 drawings, bids

opened Sept. 21, 1937. Price $10.

Mimeographed.
Kinzie, P. A.:

Automatic sector-sluice spillways at

Boulder Dam, 3rd article, illus.,

with inset, Engineering, London,

Eng., July 30, 1937, v. 144, no.

3733, pp. 113-115.

Laboratory Research:

Hydraulic Laboratory Bulletin, July

1, 1937, Current Hydraulic Labora-

tory Research in U. S., 139 pages,

Bureau of Standards. (Contains

data regarding experiments and
test on Reclamation projects, pp.

74-78, 107-110; and lists of trans-

lations, pp. 122-123.)

McClellan, L. N.:

Elected Vice-President, Am. Inst.

Elec. Engr's. Portrait, Electrical

Engineering, August 1937, v. 56,

no. 8, p. 1049.

Mermel, T. W.:

Water Rheostat loads 82,500 Kva.
generator, illus., Llectrical World,

July 17, 1937, v. 108, no. 3, pp.

44-46 (198-200). In Engineers'

Bulletin of Colorado for August.

Netherby, W. L.:

Work on Nevada's Boca Dam project

forges ahead toward early comple-

tion date, illus., Pacific Road
Builder <fe Eng. Review, August

1937, v. 47, no. 2, pp. 18-20.

Page, John C:
Dams, In Part IX. The Construc-

tion Industries, of Technological

trends and National Policy, issued

by National Resources Committee,

pp. 380-382.

Parker Dam:
Excavation for Parker Dam reaches

the final stage, illus., The Earth

Mover, July 1937, v. 24, pp.

22-23.

Bedrock reached at Parker Dam (at

depth of 240 feet) (short), Western

Construction News, August 1937,

v. 12, p. 320.

First concrete poured for Parker

Dam (short), Eng. News-Record.

Aug. 12, 1937, v. 119, p. 246.

Excavation for Parker Dam 235 feet

below river bed—deepest hole ever

dug for foundation of a dam, illus.,

Southwest Builder and Contractor,

Aug. 6, 1937, v. 90, p. 14.

Pine View Dam:
Pine View Dam completed (short),

Eng. News-Record, Aug. 19, 1937,

v. 119, no. 8, p. 291.

Pope, Hon. James P.:

Irrigation project crops— 1935 and
1936, compared, Cong. Record,

July 22, 1937, v. SI, p. 9659.

Reclamation Commission:

Reclamation charges to be studied

Eng. News-Record, Aug. 19, 1937,

v. 119, no. 8, p. 292.

Rice Irrigation:

Irrigation of rice in the United States,

illus., E. N. Gustafson, Civil Engi-

neer, July 1937 v. 7, pp. 501-503.

Smith, Lewis G.:

8,000 miles of Reclamation Projects,

illus., Colorado Engineer's Bulle-

tin, August 1937, v. 21, no. 8, pp.

9-10, 22-23.

Slew art Mountain Dam:
Spillway and apron for Stewart

Mountain Dam, illus., Contractors

and Engineers Monthly, August

1937, v. 34, no. 8, pp. 35 and 40.

S\ kes, ( rodfrey:

Delta, Estuary and Lower Portion of

the Channel of the Colorado River,

1033-1935, Pub. X.K 4S0, Carnegie

Institution, 1937, 70 pp., 6 plates.

Texas Irrigation:

Series of articles on irrigation, flood

control, and surveys, illus., Civil

Engineering, July, 1937, v. 7, pp.

1 1; 514.

Unity Dam Site:

View of dam site, Burnt River

project, Eng. News-Record, Aug.

12, 1937, v. 119, p. 283.

Vale-Owyhee Projects:

Vale-Owyhec Government projects,

illus., 22 pages. Pamphlet issued

by Land Settlement Association,

C. C. Hunt, Chairman, Nyssa, Oreg,

Vidal, E. N. and G. A. Samson:

Aggregate and concrete investiga-

tions for Bartlett Dam, Salt River

project, Arizona, Tech. Memo,
no. 557, July 31, 1937, 96 pages.

Price, $3.

White, E. A., Director:

Electric power for irrigation in

humid regions, illus., C. R. E. A.

Bulletin, v. VII, no. 2, July 1937,

23 pages.

Williams, Roy B.:

Ail-American Canal engineer ap-

pointed assistant to Reclamation

Commissioner, Southwest Builder

and Contractor, Aug. (i, 1937, v.

90, p. 15-16.

Roy B. Williams named to high posi-

tion with Bureau, Western Con-

struction News, August 1937, v. 12,

no. 8, p. 327.

Williams is assistant head of Recla-

mation Bureau, Eng. News-Rec-

ord, Aug. 5, 1937, v. 119, p. 211.

Roy B. Williams, Portrait, Eng. News-
Record, Aug. 19, 1937, v. 119, p. 325.
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Progress of Investigations of Projects

Blue River transmounlain, Colorado.—
Adjustments were made on the triangula-

tion network controlling the main Con-

tinental Divide tunnel. Profiles were

made for several power penstock locations

and areas and capacities were determined

for several reservoir sites. Topography

has been taken for a power conduit line

from the east portal of Continental Divide

tunnel to a power plant at no. 1 site at the

mouth of Fall River, and for a second

conduit line from power plant no. 1 to

Idaho Springs. Topography was also

taken along a conduit line from Floyd Hill

tunnel to Bear Creek.

Eastern slope, Colorado.—Land Classifi-

cation of the area between the Arapahoe

diversion and Kenwood Dam was com-

pleted on the Cherry Creek irrigation and

flood control. The report covering this

feature of the investigation is in prepa-

ration and the geological report has been

completed. Geological reports of the

Trinidad irrigation and flood control and

the North Republican River have been

completed.

Western slope, Colorado— (a) Collbran

project.—Canal topography was com-

pleted from Plateau Creek to the Sunny
Side area ending at Jerry Gulch. Detail

topography was taken of the Vega
(Meadow) Dam site on Plateau Creek.

(b) La Plate project.—Field data on the

results of reservoir and irrigable area

surveys were assembled and water supply

studies initiated for inclusion in the

report.

(c) Paonia project.—Additional detail

topography was taken below the Fruit

Growers Dam site. Detail topography of

the Smith Fork Dam site was completed,

test pits dug, and water tested. Detail

topography was taken on the Cow Creek

Dam and Hubbard Creek Dam and
immediate vicinity at the Overland Reser-

voir. A report on the cost of reconstruct-

ing the Fruit Growers Dam near Austin

was completed.

(d) Silt project.—A reservoir site was
surveyed on Meadow Creek, and detail

topography taken of the dam site. Re-
connaissances were made on Meadow
Creek below the dam site and of the area

between the site and Deep Creek.

(e) Troublesome project.—Topography
was completed on a canal line from East
Troublesome Creek to the Main Trouble-

some. Topography was taken on the

Main Troublesome for a crossing from
the canal to the constructed Kurtz lateral.

(/) West Divide project.-—A reservoir

feeder canal location was made from the

Haystack Dam site to East Willow Creek
and East Willow Creek to West Divide
Creek. Work was started on the prepar-

ation of a report.

(g) Yampa project.—The report on this

investigation was completed.

Boise (Boisc-Weiser-Payette), Idaho.-—
(a) Stanley Basin transmounlain diver-

sion.-—Survey was begun to determine

the possibility of diverting by tunnel the

flow of Salmon River in the vicinity of

Stanley to Baron Creek on the Payette

watershed. Level lines were run on the

Stanley side and triangulation extended

across the Sawtooth Mountains to Baron

Creek.

(6) Scriver Creek power site.—Levels

were run on Scriver Creek, Crouch,

Idaho, to complete a closure with the

Coast and Geodetic Survey network at

Crouch. Profile was secured of Scriver

Creek above and below the site of the

tunnel outlet from Smith's Ferry.

(c) Garden Valley Dam site.-—Triangu-

lation and level control work for detailed

topography of Garden Valley Dam site

no. 3 on the South Fork of Payette River

was started.

id) Cascade Dam and Reservoir site.—
Survey of the Cascade Reservoir site was
continued. Vertical and horizontal con-

trol was completed.

(e) Land classification and irrigable area

surveys.—Maps were completed and areas

determined for the land classification

surveys in the Mountain Home area and

for reconnaissance irrigable area survey of

lands located in the Willow Creek, Little

Willow Creek, and Squaw Creek basins

tributary to the Payette River.

(/) Water supply studies.—Study was
made of avilable discharge records to de-

termine storage requirements in the

Weiser Basin, and study was initiated to

determine the storage requirements on the

Payette River.

(g) Geological studies.—Report on the

results of a geological reconnaissance of

the dam sites under consideration in the

Boise, Payette, and Weiser watershed

was completed. Detail geologic mapping
was performed at the Lower Garden
Valley Dam and Cascade Dam sites.

Buffalo Rapids project, Montana.—
Field surveys were continued on alterna-

tive pumping lifts and canal lines to

serve the Glendive unit. Field surveys

were completed and a cost estimate pre-

pared for a pump canal with a 75-foot

lift. Cost estimates were prepared for

two alternative plans to utilize the pump
canal with the 130-foot lift.

Gallatin Valley, Mont.—Work was con-

tinued on the preparation of preliminary

designs and cost estimates and a layout

drawing for an earth- and rock-fill type of

dam at the Spanish Creek site on Gallatin

River. Water supply studies were com-
pleted to determine the storable flow and
utilization of the Spanish Creek site.

Conchas surveys, New Mexico.—The
report on these investigations was com-
pleted.

Buford Trenton, N. Dak.—A contract

was negotiated with the State water

conservation commission for the execu-

tion of these investigations.

Altus project surveys, Oklahoma.—Sur-

veys of the distribution system were ex-

tended to include the area south and
east of Altus. Drilling is in progress

within the water area of the Altus Reser-

voir on the Red River to determine

foundation conditions at the alternative

Lugert Dam site.

Canby project, Oregon.—An assembly

of run-off and crop census data and a
canvass of present farmers to determine

the attitude toward irrigation was made.
Deschutes project, Oregon.—The report

on the Plainview investigations was com-
pleted, also draft of report on the south

unit project.

Grand Ronde, Oreg.—A third measure-

ment of the ground-water level over the

valley was made. The triangulation

network for horizontal control was ex-

tended to cover the site for a diversion

dam at the mouth of the Grande Ronde
Canyon, and the taking of typography

was started. Aerial mapping of the

Grande Ronde Valley and adjacent

mountain areas was completed. Field

surveys were completed of the Catherine

Creek Reservoir for a highway relocation.

Black Hills, S. Dak.—Reports of the

Angostura and Rapid Valley projects

were reviewed and water requirements

for the Rapid Valley project revised.

Preliminary designs and cost estimates

for a dam at the Deerfield site were com-
pleted and report on the Deerfield project

started.

Utah investigations.— (a) Ouray and

Blue Bench.—Work was continued on

water supply studies, and detailed topo-

graphic survey will be made of the Still

Water dam site.

(b) Dixie project.—Preliminary design

studies were made for the Bench Lake

Reservoir development. Studies were

made for two heights of dams correspond-

ing to storage capacities of 32,000 and

40,000 acre-feet respectively.

Utah-Idaho-Wyoming investigations.—
In connection with the Green River-

Bear River surveys, studies were initiated

to determine the surplus water available

for diversion in the vicinity of Daniel.

An inspection trip of the Green, Bear,

and Blackfoot River Basins was made to

determine the method and scope of

investigations.

(Continued on p. 244)
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Quackgrass
By L. W. Kephart, Senior Agronomist, Noxious Weed Investigations, Bureau of Plant Industry, Department of Agriculture

OUACKGRASS or witchgrass (Agro-

pyron re-pens (L.) Veauv.) is a creep-

ing perennial plant of very aggressive

habit, widely known as a pernicious

weed on moist, fertile soils in cool regions.

A native of northern Europe and Asia,

it appeared in New England early in

Colonial times, and from there spread

over the Continent, southward nearly

to the Gulf of Mexico. The areas of

principal infestation are north of the

latitude of Washington, D. C, and San
Francisco. Although methods of con-

trolling quackgrass have recently im-

proved, the plant still ranks as one of the

most destructive weeds of cultivated soil

in the United States and is listed among
the "noxious" weeds in the weed laws of

nearly all States.

Quackgrass belongs to the group known
as the wheat grasses, from their close

relationship and resemblance to common
wheat. Several of the wheat grasses,

notably crested wheatgrass, slender

wheatgrass, and bluestem or western

wheatgrass, are valuable forage plants in

the West. Quackgrass is itself a good

hay, pasture, and soil-building plant,

but its troublesome qualities far out-

weigh its virtues.

Quackgrass can be distinguished from
other grasses by the seed heads and by
the rootstocks. The seed head resembles

a slender head of wheat. The rootstocks,

commonly miscalled "roots", are under-

ground stems, white or yellowish in

color, about ^-inch in diameter, and 6 to

18 inches in length. The rootstocks

branch through the soil in all directions,

forming tangled masses to a depth of 3 to

12 inches. When undisturbed for sev-

eral years the rootstocks congregate in a

thin mat just under the surface of the

soil. In plowed ground the rootstocks

are scattered to the depth of the plow-

sole. Broken pieces of rootstock take

root readily and give rise to new plants

at the joints. Seedlings of quackgrass

produce rootstocks within 8 weeks and a

PART OF ONE YEAR'S GROWTH FROM A
SINGLE SEED SHOWING STRONG DEVEL-
OPMENT OF ROOTSTOCKS. SEED
PLANTED MAY 1. 1917. PLANT HARVESTED
OCTOBER 1917.

—

Courtesy Bureau of Plant

Industry, Department of Agriculture.

dense sod in one growing season. The
true roots of quackgrass are fibrous and

harmless.

No grass in the United States except

the related bluestem of the Western

Plains has both seed heads and rootstocks

of this type.

CONTROL BY TILLAGE

Quackgrass, like all plants, can be
killed if it is not allowed to make any
leaves. However, the rootstocks are

stored with starches and other food

materials and are able to send new leaves

to the surface almost as fast as the old

leaves can be removed. It thus requires

great persistence to exhaust these root-

stocks by constantly cutting off the leaves.

Fifteen or twenty such cuttings in 1 year

are often not enough. Cultivation of

row crops such as corn and potatoes in

the ordinary manner is almost useless as a

means of controlling quackgrass. Such
cultivation is, indeed, one of the best

ways to propagate the weed because the

cultivator carries pieces of rootstock down
the rows where they take root and grow.

Only by excessive hand hoeing and pulling

can quackgrass be subdued in intertilled

crops.

The method, recently introduced, of

destroying perennial weeds with wide
field cultivators equipped with duck-foot

teeth is not very effective in eradicating

quackgrass. Unless kept very sharp the

duckfoot implements slide over or around
the quackgrass instead of cutting it as

they do Canada thistle and bindweed.

Disc harrows used persistently are effec-

tive but require much power.

The best implement for destroying

quackgrass is the spring-tooth harrow or

field cultivator equipped with "quack-

grass teeth." These teeth are sharp-

pointed, penetrating, and springy. They
are designed to dig up the rootstocks,

shake them from the soil, and deposit

them on the surface where, after drying,

they may be raked into piles and burned.

In using the quackgrass harrow a com-
mon method is to commence about the

middle of June, when the quackgrass is

coming into bloom, and harrow the field

at weekly or biweekly intervals there-

after until winter. Beginning with the

harrow set at a shallow depth, the setting

is increased a notch or two at each

operation until running at full depth.

The harrow is used alternately in different

directions across the field, until by the

end of the season the soil has been

thoroughly worked and every particle

or rootstock disturbed. Fewer harrowings

are needed on sod ground than on land

recently plowed, since the rootstocks on

sod ground are all near the surface. The
ground may be left rough over winter in

order to allow the cold to destroy ex-

posed rootstocks, or, if subject to erosion,

may be planted with winter rye.

The next year the field is harrowed at

intervals until time to plant a late crop

of buckwheat, millet, soybeans, or some
other crop that thoroughly shades the

ground. On sandy soils the use of ferti-

lizer on this crop is advantageous to

promote a heavy growth. A good smoth-

er crop destroys any stray quackgrass

that survived the harrowing.

Any method of control by tillage de-

pends upon dry weather. The rootstocks

are killed by exposure to the hot sun for

2 or 3 days, but in cloudy or rainy

weather they lie on the surface uninjured



and quickly take root. If wet weather

interferes with tillage operations one

must accept the situation philosophically

and take up the task again when the

weather becomes dry.

CONTROL BY SMOTHERIMi

Small areas of quackgrass can be killed

by covering with some substance that

totally excludes the light. Heavy tar

paper is often used, laid so that the

edges overlap about 6 inches and weight-

ing them with ridges of soil to prevent

them from blowing away. Two months

under such a cover destroys almost any

weed provided holes in the tar paper

have not permitted leafy shoots to come
through. Four feet of straw, two or

three feet of heavy manure, boards, gal-

vanized roofing, or any other opaque

material is equally effective if carefully

used.

Smothering is often more practicable

than tillage for handling isolated patches

of quackgrass, since a small patch in the

middle of a large field is inconvenient to

reach and difficult to care for with tillage

implements.

CONTROL WITH CHEMICALS

Many chemical weed killers have been

tried on quackgrass, including salts,

arsenicals, oils, acids, alkalies, and oxidiz-

ing agents. The most successful is

sodium chlorate.

Sodium chlorate is a salt, similar in

appearance to common salt, but much
more deadly to vegetation. It may be

used either as a spray on the foliage

(1% to 2 pounds per gallon of water) or

by spreading the dry substance on the

surface of the soil. In either case 400 to

600 pounds of chemical are required per

acre. Spraying requires special machin-
ery and a convenient water supply, and
involves considerable risk from fire (see

note below). The dry chemical may be

spread by hand or with a fertilizer dis-

tributor and carries little fire hazard.

The dry method is therefore often pre-

ferred. A mixture of sodium chlorate

and finely ground limestone, now on the

market, is easier to spread than straight

sodium chlorate though more expensive.

Spraying is best done in June and July

or in autumn. It should not be attempted
during very hot, dry weather. Dry
treatments may be made at any time

although late autumn applications are

preferred. Repeat treatments are some-
times necessary to kill scattered plants

that escaped the first treatment.

The use of sodium chlorate costs $35 to

$60 an acre for the material, hence is not
ordinarily practicable except for destroy-
ing small patches of weeds to prevent them
from spreading or to kill weeds along
fence rows, roadsides, and other inaccessi-

ble places.

In the amounts indicated above,

sodium chlorate sterilizes the soil from

12 to 24 months, during which time crops

cannot profitably be grown. After 25 or

30 inches of rain have fallen the chlorate

disappears and the soil is as good as ever.

Sodium chlorate is harmless when in the

original container. It becomes violently

inflammable when mixed with organic

materials. Extreme care must therefore

be used that neither the solution nor the

dry salt comes into contact with inflam-

mable materials. This includes clothing,

wooden floors, barrels, wagon beds, grain

drills, hay, and all other combustible

substances. Should such contact occur

during spraying the exposed articles

should be thoroughly washed before they

have a chance to dry. If dry chlorate is

spilled on a wooden floor it should be

immediately and carefully removed.

Failure to observe this precaution may
result in serious injury to handlers of

chlorate. Sodium chlorate is not poison-

ous in the ordinary sense of the word,

although cattle should not be allowed to

graze treated areas if this can be avoided.

KEEPING QUACKGRASS AWAY FROM THE

FARM

Few weeds are as insidious as quack
grass or more capable of obtaining a foot-

hold unnoticed. In the early stages it

looks like any other grass and is often

present in discouraging quantities before

the landowner realizes his predicament.

It is more than usually desirable, there-

fore, to be on the lookout for quackgrass

and to keep it from getting started.

One of the most common means by
which quackgrass gets on to a farm is in

seed or feed oats. The seeds are chaffy,

resembling small oats, and since quack-

grass is common in all oats-producing

areas and ripens at the same time, oats

from outside sources should be examined
closely before use.

Commercial hay, especially timothy
hay, is a frequent carrier of ripe quack-

grass seeds. In former years quackgrass

was a common constituent of all but the

best grades of timothy hay. The adop-
tion of Federal hay standards in market
hay has reduced this danger but does not

eliminate it, particularly in farm-to-

farm sales.

Commercial grass and clover seeds,

with the exception of bromegrass seed,

do not ordinarily contain quackgrass

seeds in any quantity.

ABOUT 25 large potato cellars, with

a total capacity of approximately

150,000 sacks, are under construction on
Klamath project farms or at shipping

points.

Washington Conferees Desig-

nate 37 Weeds as Noxious
At a conference of county commis-

sioners, county agents, experiment station

and extension service specialists, and
representatives of the Department of

Agriculture, recently held at Pullman,

Wash., 37 weeds of the State were desig-

nated as "noxious", according to United

Press Dispatch appearing in the Yakima
Daily Republic. The conference was
called because of the recently-passed

State law which designated the experi-

ment stations and the extension service

as those qualified to classify the weeds.

The article stated that it is possible

more weeds may be added "to the

'noxious' list at a later date."

"According to the new law, county

commissioners have the option of direct-

ing a compulsory campaign to control the

noxious weeds of their county. Farmers
must cooperate in all measures of control

designated by the commissioners."

Weeds put definitely on the "noxious"

list included: Quackgrass, dodder, fan-

weed, perennial sow thistle, poverty

weed, bindweed or wild morning glory,

Canadian thistle, Russian thistle, char-

lock, Jim Hill mustard, buckhorn plan-

tain, darnell, sheep sorrel, wild oats,

white top, Russian knapweed, leafy

spurge, St. Johnswort, camelthorn, docks,

Blue flowering lettuce, puncture vine,

wild snapdragon, Klamath weed, broad-

leaved pepper grass, yellow spurge, wild

chicory, burdock, cocklebur, spiny cockle-

bur, Iberian thistle, wild barley, tall

larkspur, water hemlock, bull thistle,

and poison ivy.

Investigations

(Continued from p. 242)

Colorado River Basin investigations—
Colorado— (a) Disappointment Creek.—
The classification of undeveloped lands

in the Disappointment Creek basin was

completed.

(b) Josephine Basi?i project.—Seven-

teen miles of stadia levels were projected

to and over this area for use as vertical

control in land classification studies.

(c) San Miguel area, Norwood.— Class-

ification of undeveloped lands was com-

pleted, and stadia traverse for horizontal

control was extended.

(d) White River.—In the vicinity of

Buford and Meeker, 21,360 acres of

irrigated lands along the upper portion

of the White River were mapped and 69

miles of stadia traverse were projected

for horizontal control.

Price and San Rafael Rivers, Utah.-—
Thirteen thousand six hundred acres of

undeveloped lands tying adjacent to the

present irrigated areas in the San Rafael

River drainage were classified.
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Bills previously listed in August Reclamation Era on which additional action /ias been taken

SENATE

No. Title Author Date intro-

duced Action

S/433... To provide for a survey of the Cabinet Gorge on the Clark Fork
of the Columbia River.

Providing for relief in cases of desert-land applications or entries
of lands within Verde River irrigation and power district,
Arizona.

To authorize the completion, maintenance, and operation of
the Bonneville project for navigation and for other purposes.

To provide for the acquisition of certain lands for and the addi-
tion thereof to the Tahoe National Forest, in the State of
Nevada, and for other purposes.

To authorize the submission to Congress of a comprehensive
national plan for the prevention and control of floods of all

the major rivers of the United States, and for other purposes.

Mr. Pope .__

Mr. Ashurst..

Messrs. Bone, McNary,
Schwellenbach and Stei-

wer.

Mr. McCarran...

Jan. 8, 1937

Feb. 3. 1937

Apr. 5, 1937

June 7,1937

Jan. 30, 1937

Reported from Senate Committee on
Irrigation and Reclamation July 31.

1937.

Indefinitely postponed. Aug. 6, 1937.

Indefinitely postponed. Senate passed
H. R. 7642 using text of S. 2092. Aug.
6, 1937.

S. 1344

S. 2092

S. 2583

S.J. Res. 57 Mrs. Caraway

Public Lands on Aug. 13, 1937.

Vetoed by President Aug. 13. 1937.

HOUSE

II. R. 2888. Granting a leave of absence to settlers of homestead lands
during the year 1937.

Mr. Mott. Jan. 13. 1937 Vetoed by President Aug. 31. 1!«7.

Bills enacted into law since previous listings in August and September Reclamation Era

SENATE

No.

S. 413

S. 534.

S. 607...

S. 1880

S. 1935..

S. 2080

S. 2188.. ....

S.2614

S. 2670

S. 2682

S. 2688

Title

To create a commission and to extend further relief to water
users on United States reclamation projects and on Indian
irrigation projects.

Granting the consent of Congress to the States of Montana and
Wyoming to negotiate and enter into a compact or agreement
for division of the waters of the Yellowstone River

To authorize improvement of navigation facilities on the
Columbia River, and for other purposes.

Authorizing the Secretary of the Interior to convey all right,
title, and interest of the United States in certain lands to the
Stale of New Mexico, and for other purposes.

For relief of disbursing officers

To authorize appropriations for the construction of the Arch
Hurley conservancv district in New Mexico.

To amend sec. 3 of the act of June 18. 1934 (48 Stat. 984-988),
relating to Indian lands in Arizona.

Authorizing the Secretary of the Interior to patent certain
tracts of land to the State of New Mexico and Cordy
Bramblet.

To provide that the United States shall aid the States in

wildlife restoration projects and for other purposes.

To authorize the Secretary of the Interior to issue patents to

States under the provisions of sec. 8 of the act of June 28. 1934

(48 Stat. 1269), as amended by the act of June 26, 1936 (19

Stat. 1976), subject to prior leases issued under sec. 15 of the
said act.

To provide for preliminary examinations and surveys for

run-off and waterflow retardation and soil-erosion prevention
on the watersheds of the Rio Grande and Pecos Rivers.

Author

Messrs. Borah and Hatch

Mr. Wheeler

Mr. McNary..

Messrs. Hatch and Chavez.

Mr. Bailey

Messrs. Hatch and Chavez.

Mr. Hayden

Messrs. Hatch and Chavez.

Messrs. Pittman, Bailey.
Clark, McNarv, and
White.

Mr. O'Mahonev

Mr. Chavez.

Date intri

duced

Jan. 6. 1937

Jan. 8,1937

Jan. 11,1937

Mar. 15, 1937

Mar. 19, 19:;:

Apr. 5, 1937

Apr. 19, 1937

June 7. 1937

June 17,1937

June 18,1937

June 21. 1937

Actual

Approved bv
Public 331.

Approved by
Public 237.

Approved by
Public 293.

Approved by
Public 344.

Approved by
Public 262.

Approved by
Public 241.

Approved by
Public 395.

Approved bv
Public 345.

Approved by
Public 415.

Approved bv
Public 346.

President Aug. 21.

President Ana. 2.

President Aug. lfi,

President Aug. 24.

President Aug. 12.

President Aug. 2,

President Aug. 28,

President Aug. 24,

President Sept. 2.

President Aug. 24.

1937.

1937.

1937.

1937.

1937.

1937.

1937.

1937.

1937.

1937.

Approved by President Aug. 28, 1937
Public 396.

HOUSE

H. R. 114..

II . R. 1420.

H. R. 2512.

H. R. 2562.

To provide for studies and plans for the development of a

hydroelectric power project at Cabinet Gorge, on the Clark
Fork of the Columbia River, and a reclamation project for

the Rathdrum Prairie area, and for other purposes.
For the relief of Dewey Jack Krauss, a minor

To authorize the appropriation for the construction of small
reservoirs under the Federal reclamation laws.

For the relief of Mr. and Mrs. David Stoppel —

Mr White Jan. 5, 1937

Mr. Thomason do

Mr. Greever Jan. 11,1937

Mr. Case do

Approved bv President Aug. 14, 1937
Public 279.

Approved by President Aug. 4, 1937
Private 262.

Approved bv President Aug. 26, 1937
Public 387.

Approved bv President Julv 22, 1937
Private 251.

Bills not previously listed

SENATE

No. Title Author Date intro-

duced
Action

S. 558 . Amending acts fixing the rate of payment of irrigation con-
struction costs on the Wapato Indian irrigation project,
Yakima, Wash., and for other purposes.

To provide for the conservation of the fishery resources of the
Columbia River, establishment, operation and maintenance
of one or more stations in Oregon, Washington, and Idaho,
and for the conduct of necessary investigations, surveys,
stream improvements, and stocking operations for these
purposes.

Mr. Schwellenbach

Messrs. Steiwer and
Schwellenbach.

Jan. 8, 1937

Apr. 29,1937

Passed by Senate Aug. 6, 1937. Re-

S.2307

ported from House Committee on
Indian Arlairs Aug. 11, 1937.

Passed by Senate Aug. 7, 1937. Re-
ferred to House Committee on
Merchant Marine and Fisheries
Aug. 9. 1937.
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Bills not previously listed—Continued

SENATE—Continued

No.

S. 2638

S. 2650

S. 2774

S. 2820. (See also

S.2821;H. R.5960;
H. R. 7953; II. R.
7954.)

S. 2821. (See refer-

encesunderS 2820;

also H. R. 7937;

H. R. 7938.)

S. 2863. (See also

H. R. 7697.)

S. 2875.

S. 2881. (See also

S. 1744; H. R.
2267 i

S. 2888. (See also H
R. 8026.)

S. 2926. (See also H
R. 8064.)

S. 2947
S. 2961 _..

S. 2969. (See also S.

2970; H. R. 8202;

H. R. 8276.)

S. 2970. (See also S.

2969; H. R. 8202;

H. R. 8276.)

S. 2980. (See also H.
R. 7567.)

S. 3002.

S. J. Res. 186. (See
also H. J. Res. 458;

H. J. Res. 465; II.

J. Res. 484.)

S. Doc. 87.

S. Doc. 95.

Title

To amend an Act entitled "An Act authorizing the construc-

tion of certain public works on rivers and harbors for flood

control, and for other purposes", approved June 22, 1936.

To authorize the completion, maintenance, and operation of

the Fort Peck project for navigation, and for other purposes.

To authorize the Secretary of the Interior to relinquish in favor

of I he Blackfeet Tribe of the Blackfeet Indian Reservation,

Mont., the interest in certain land acquired by the United
States under the Federal Reclamation Laws.

To provide for studies and plans for the development of a

reclamation project on the Cimarron River in Cimarron
County, Okla.

To provide for studies and plans for the development of recla-

mation projects on the Cimarron River in Cimarron County,
Okla.; the Washita River in Oklahoma, and the North
Canadian River in Oklahoma.

To promote conservation in the arid and semiarid areas of the

United States by aiding in the development of facilities for

water storage and utilization, and for other purposes.

To provide for the retirement of certain employees of the U. S.

Government, for the payment of annuities, and for other

purposes.
To provide more adequate protection for workmen and the

public in the construction of public buildings and public
works of the United States, the District of Columbia, the
Territories, and island possessions.

To authorize the Secretary of the Interior to lease or sell cer-

tain lands of the Agua Caliente or Palm Springs Reserva-
tion, Calif., for public airport, and for other purposes.
To amend sec. 13 of the Classification Act of 1923 as amended

To create a national economic board and for other purposes...
Authorizing the free distribution of Government publications

to certain schools and free libraries as a Federal aid to educa-
tion.

To provide for reorganizing agencies of the Government, ex-

tending the classified civil service, establishing a General
Auditing Office, and a Department of Welfare, and for other
purposes.

To provide for reorganizing agencies of the Government, ex-

tending the classified civil service, establishing a General
Auditing Office, and a Department of Welfare, and for other
purposes.

To authorize the Secretary of the Interior to permit the pay-
ment of the costs of repairs, resurfacing, improvement, and
enlargement of the Arrowrock Dam in 20 annual install-

ments, and for other purposes.
To authorize the Secretary of the Treasury to make settle-

ment with the holders of certain unpaid notes and warrants
of the Verde River irrigation and power district-

Providing for the participation of the United States in the
continuing international exposition to be known as Pacific

Mercado to be held in the city of Los Angeles, Calif., com-
mencing in the year 1940, and in the year 1942, commemo-
rating the landing of Cabrillo, and for other reasons.

Report on the facilities for the passage of salmon at the Bon-
neville Dam, Oreg.

Veto message on S. J. Res. 57—Comprehensive national plan
for prevention and control of floods.

Author

Mr. Copeland.

Mr. Wheeler..

....do.

Mr. Thomas.

.do.

Mr. Pope

Mr. Bulow

Mr. Sheppard.

Mr. Thomas..

Date intro-

duced

June 14,1937

June 15,1937

July 15,1937

July 22,1937

.do.

Mr. Bulow.

Mr. Berry
Mr. Shipstead.

Mr. Byrnes.

.do.

Mr. Pope.

Messrs. Ashurst and Hay-
den.

Mr. McAdoo.

July 28,1937

Ji ly 30, 1937

July 31,1937

Aug. 13,1937

Aug. 7, 1937

Aug. 11,1937
Aug. 13,1937

Aug. 14,1937

Aug. 16,1937

Aug. 18,1937

Aug. 21,1937

July 27,1937

July 22,1937

Aug. 13,1937

Action

Passed by Senate Aug. 14, 1937. Re-
ferred to House Committee onjFlood
Control Aug. 17, 1937.

Passed by Senate Aug. 6, 1937. Re-
ported from House Committee on
Rivers aDd Harbors Aug. 11, 1937.

Approved by President Aug. 28, 1937.

Public ,397.

Referred to Committee on Irrigation

andJReclamation.

Do.

Approved by President Aug. 28, 1937.

Public 399.

Referred to Committee on Civil

Service.

Referred to Committee on Education
and Labor.

Approved bv the President Aug. 25,

1937. Public 375.

Referred to Committee on Civil Seiv-

Referred to Committee on Commerce.
Referred to Committee on Education
and Labor.

Referred to Select Committee on Gov-
ernment Organization.

Reported from Senate Select Commit-
tee on Government Organization
Aug. 17, 1937.

Referred to Committee on Irrigation

and Reclamation.

Referred to Committee on Claims.

Approved bv the President Aug. 26,

1937. Pub. Res. 73.

Referred to Committee on'Commerce.

Do.

HOUSE

H. R. 2737

H. R. 6295

H. R. 6748

H. R. 8245

H. R. 8262

H. R. 8276. (See also

S. 2969; S. 2!i7U).

H. R. 8277.

H. R. 8305.

H.J. Res. 481. (See
also H.J. Res. 458;

H. J. Res. 465;

S. J. Res. 186).

To create a Federal Industrial Labor Council, to make agree-
ments in commerce as herein defined irrevocable and en-
forceable, and for other purposes.

An act to dispense with unnecessary renewals of oaths of
office by civilian employees of the executive departments
and independent establishments.

To establish a national land policy, and to provide homesteads
free of debt for actual farm families.

Making appropriations to supply deficiencies in certain appro-
priations for the fiscal year ending June 30, 1937, and for prior
fiscal years, to provide supplemental appropriations for the
fiscal year ending June 30, 1938, and for other purposes.

To provide for promotion on a seniority basis of employees
within a department or independent establishment of the
Government.

To amend the Budget and Accounting Act of 1921, to establish
the Office of Auditor General of the United States, and for

other purposes.
To establish the Civil Service Administration, to extend the
merit system, to extend the Classification Act of 1923, and
for other purposes.

To provide for preliminary examinations and surveys for run-
off and water-flow retardation and soil-erosion prevention
on the watersheds of the Rio Grande and Pecos Rivers.

Providing for the participation of the United States in the
continuing international exposition to be known as Pacific
Mercado, to be held in the city of Los Angeles, Calif.,
commencing in the year 1940, and in the year 1942 commemo-
rating the landing of Cabrillo, and for other reasons.

Mr. Smith of Washington.

Mr. Cochran...

Mr. Peterson of Georgia...

Mr. Woodrum

Mr. Luecke

Mr. Vinson of Kentucky.

Mr. Mead.

Mr. Dempsey

Mr. Ford of California ..

Jan. 12, 1937 Referred to Committee on Labor.

Approved by the President Aug. 14,

1937. Public 284.

Apr. 28, 1937

Aug. 16,1937

Aug. 17,1937

Aug. 18,1937

do

Aug. 20, 1937

Aug. 9, 1937

Reported from House Committee on
the Public Lands Aug. 3, 1937.

Approved by the President Aug. 25
1937. Public 354.

Referred to Committee on Civil
Service.

Reported from House Select Com-
mittee on Government Organization
Aug. 19, 1937.

Reported from House Select Com-
mittee on Government Organization
Aug. 18, 1937.

Referred to Committee on Flood
Control.

Indefinitely postponed. S.J. Res 186

passed by House on Aug. 20, 1937.

THE tomato canning season at the

Grand Junction plant of Kuner-
Empson Co. on the Grand Valley project

started on August 16. The acreage con-

tracted is large and the condition of the

fields excellent. The demand for Kuner-
Empson tomato juice packed from Grand
Valley grown tomatoes has been increas-

ing rapidly in recent years and a majority

of the tomatoes will be used to this pur-

pose.

246



Notes f07' Contractors

Specifica-
tion DO.

709.

736.

742.

939-D.

945-D.

950-D.

955-D..

961-D..

958-D.

963-D.

957-D.

948-D.

964-D.

962-D.

965-D.

Project

Central
Calif.

Valley.

(Boulder Canyon,
I Ariz.-Nev.

Central Vallev,
Calif.

(AU-American Ca-
l nal, Ariz. -Calif.

.do.

Central Valley,
Calif.

'Upper Snake Riv-
er, Idaho-Wyo.,
Truckee Storage,
Calif.-Nev.

Owyhee, Oreg. -

Idaho.

Ail-American Ca-
nal, Ariz.-Calif.

Owyhee, Oreg. -

Idaho.

All-American Ca-
nal, Ariz.-Calif.

Central Vallev,
Calif.

do

Owyhee, Oreg.
Idaho.

Kendrick, Wyo.

.

Bids
opened

Aug. 6

June 21

Aug. 7

}july 1

July 14

Aug. 10

Lvug. 20

Aug. 28

Aug. 25

Sept. 2

Aug. 24

Aug. 9

Aug. 31

Sept. 1

Sept 3

AVork or material

27 Duplex cottages at Gov-
ernment camp at Kennett
Dam site.

'Control equipment for units

[ N-5 and N-6.

Dormitories and residences
at Government camp at
Kennett Dam site.

Insulated cable for Imperial
. Dam and desilting works.

Pipe handrailing and light

standards for Imperial
Dam and desilting works.

Construction of concrete
testing laboratory and
combined garage and fire

station at Government
camp at Kennett Dam
site.

[32-inch and 42-inch internal
differential needle valves

I for Grassy Lake and Boca
[ outlet works.
Earthwork, South Canal

lateral S. C. 5.7 sta. 195
to end, and sublaterals
Succor Creek division.

Five motor-driven pumping
units.

Succor Creek pumping plant,
penstock and discharge
pipe; South Canal lateral

5.7-0.5-0.7.

Seven motor-driven, deep-
well, pumping units.

Construction of office build-
ing at Kennett camp.

Construction of water tank
at Kennett camp.

Structures, South Canal lat-

eral and sublaterals.
Preparation and stock piling

of concrete aggregates.

Low bidders

Name

John E. Branagh.

Westinghouse El. and
Mfg. Co.

NePage-McKenny Co_.
Nels A. Anderson

[Eagle Electric Supply
Co.

Williamsburg Elec. Sup-
ply Corp.

California Steel Prod-
ucts Co.

Bay and Christofferson..

The Smith Corp. d/b/a..
General Iron & Steel
Works.

Geo. B. Henly Construc-
tion Co.

Hendrie & Bolthoff Mfg
& Supply Co.

Fife& Co

'F. II. Whiting Co

[Palmer Supply Co

Nels A. Anderson

California Steel Prod-
ucts Co.

Henry L. Horn

Mountain States Co...

Address

Piedmont, Calif...

East Pittsburgh,
Pa.

Seattle, Wash
Los Angeles, Calif.

Boston, Mass.

Brooklyn, N. Y...

San Francisco,
Calif.

San Bernardino,
Calif.

Portland, Oreg

Ontario, Oreg

Denver, Colo

Nyssa, Oreg

Denver, Colo

Seattle, Wash.

Los Angeles, Calif

San Francisco,
Calif.

Nyssa, Oreg

Bid

Billings, Mont.

', 000. 00

' 48, 152. 00

J IS, 223. on

128, 800. 00

i 36,645 70
! 2,621.75
- 5, 397 hi

18,377.00

15,165.00

• 4,675 mi

.« 13, 300. 00

8, 380. 00

3, 549. 27

8. 223. 10

1 548. 00

l 1,857. 17

12, 200. 00

' 3, 874. 00

22,551.00

13, 375. 00

Terms

F. o. b. Boulder City

.

F. o. b. Potholes, Calif.

....do

....do

F. o. b. Pomona, Calif.,

discount $120.

Discount 2 percent
f. o. b. Lawrenceburg,
Ind.

Discount 2 percent
f. o. b. Aurora, 111.

Contract
awarded

Sept. 3

Sept. 2

Do.
Sept. 3

Sept. 2

Do.
Do.

Sept. 10

Sept. 3

Sept. 8

Sept. 4

Sept. 11

Sept. 10

Sept. 13

Do.

Sept. IS

Sept. 9

Sept. 22

Do.

' Schedule 1. 2 Schedule 2. « Schedule 3. « Item 1.

Liability of Irrigation Dis-

tricts Under the Social

Security Act

In a letter to the Huntley Project

Irrigation District, Mr. Victor H. Self,

Acting Chief, Social Security Tax Unit,

Treasury Department, Washington, on

August 19, 1937, advised that under the

provisions of the Social Security Act,

services performed in the employ of a

State, a political subdivision thereof, or

an instrumentality of one or more States

or political subdivisions, are excepted

from "employment" as that term is

defined in titles VIII or IX of the act

defining the taxing provisions of the act.

He held that a special assessment dis-

trict lawfully created under the authority

of a State is a political subdivision of the

State within the meaning of sections 811

(b) (7) and 907 (c) (6) of the Social

Security Act, and no tax liability is

incurred by the district, or its employees,

under the taxing provisions of titles VIII

or IX of the act.

CLOSE-UP OF PARKER DAM FROM DOWNSTREAM.
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Reclamation C. C. C. Work in Cooperation With the Bureau of

Biological Survey

MINIDOKA PROJECT, IDAHO

CAMP BR-27

THE activities of the Biological Sur-

vey on the Minidoka project have

been twofold in character. In coopera-

tion with the C. C. C. the Survey has de-

veloped a wildlife refuge around Lake

Walcott, and it has carried forward a

program of rodent destruction and control

over the entire project.

A bird reserve has been established for a

number "f years on both sides of Lake

Walcott and some 25 miles of fence are

being constructed, which will enclose

approximately one-third of this area.

These fences will keep out livestock and

thus tend to preserve bird life. At occa-

sional intervals, openings are left between

the fences which will permit range cattle

to get to the lake for water.

Minor roads which will serve for patrol-

ling the fenced area have been built

along the fences and will also be useful t< i

stockmen who are grazing livestock in

the vicinity.

Four earth-check dams have been built

for impounding water on submarginal

land and swampy areas along the lake

edge, thus promoting the extension and
improvement of feeding and nesting

grounds for the area. Grasses which will

furnish feed for the bird life have been

planted around the reservoir and a small

nursery for raising trees and shrubs to be

planted in the future has been established.

The work against rodents probably has

received the approval of the farmers more
than any other activity undertaken.

These rodents include ground scpiirrels,

for which poison is used, and kangaroo

rats and pocket gophers, which are both

trapped and poisoned. It is believed

these pests have been practically elimi-

nated from canal banks, and the safety

of the canals against breakage has been

greatly increased. Good progress also

has been made in exterminating these

rodents from the farm lands of the project,

both in Cassia and Minidoka Counties,

and it is is not too much to expect that if

the work is continued, these pests will no

lunger be a menace.

As an example of the efficiency of the

work, the results accomplished on a canal

bank about 200 yards long may be cited.

This area was treated with poison and

after a 30-minute interval 127 dead squir-

rels were counted, probably leaving an

equal number of dead ones remaining in

their holes.

Two campaigns of some 8 weeks each

have been conducted against gophers, and

an average of 500 of these rodents per

week have been trapped.

During the winter months, the cam-

paign is waged against rabbits. Thirty-

two rabbit pens have been built around

the rim of the project where the rabbits

exist in the greatest number. These are

strongly constructed of barbed wire to

keep out stock, and poisoned hay is

placed in them for the rabbits. They are

visited about once a week by one of the

field crew, who removes the dead rabbits

and renews the supply of poisoned hay.

Often it is necessary for this man to

travel on skis and to haul the supply of

hay and poison on a hand sled. It is esti-

mated that about 45,000 of these pests

have been destroyed in this way during the

past two winters.

As an indication of the importance

which the Biological Survey attaches to

this project, it is stated that one of its

agents will be stationed permanently at

the Minidoka Dam to care for the various

branches of its work that will be estab-

lished there.

BOISE, OWYHEE, AND STANFIELD PROJECTS,

CAMPS BR-24, 26, 42, 43, 44

Five C. C. C. camps are operating

under the direction of the Reclamation

Bureau on the Boise, Owyhee, and Stan-

field projects. An important feature of

the work program at each of these camps

is the control of harmful rodents and
consists of poisoning and trapping pocket

gophers, ground squirrels, rabbits, and
other pests. Gophers cause damage by
burrowing in canal banks and all species,

if uncontrolled, make serious inroads on

farm crops, particularly along the margin

where irrigated areas join the open range.

Rodent control has proven to be about

the most popular of the C. C. C. ac-

tivities, as far as the landowners are

concerned. In organizing for the work,

junior foremen accustomed to handling

poison and trained in rodent control

methods are recommended by the Bio-

logical Survey, which organization also

conducts a central mixing station at

Pocatello, Idaho, where poison baits

are prepared and furnished at cost to the

camps. The Reclamation camps furnish

equipment and labor and carry on the

work with the above assistance and with

expert advice by district agents on the

survey in laying out work programs.

The Biological Survey has carried on

similar work in the past, but on account

of insufficient funds it has been limited

to demonstrational areas and the results

have been educational only, as the rodents

swarm into and reoccupy small areas as

soon as work is discontinued. With the

increased facilities and resources of the

C. C. C. organization, comprehensive

programs are carried out and large areas

freed from pests.

The average activity for 1 year by a

camp rodent-control crew, which included

about 15 men and a junior foreman, and

used 1 truck, follows:

Pocket gopher control

Poisoning:

Time used—2,000 man-days.

Supplies—600 ounces strychnine al-

kaloid and 7 tons sweet

potatoes.

Area treated—-25,000 acres.

Trapping:

Time used—400 man-days.

Results—3,000 gophers trapped.

Ground squirrel control

Time used—900 man-days.

Supplies—-12,000 pounds poisoned

oats.

Area treated—18,000 acres.

Feeding wild fowl (severe winter emergency)

Time used—200 man-days.

Supplies—4,500 pounds corn (fur-

nished by interested

outside organizations.)

MINIDOKA PROJECT—BIRD REFUGE DAM
NO 2 ON LAKE WALCOTT.



Another cooperative work project is

the creation of a bird refuge at the Deer

Flat storage reservoir. The reservoir is

a feature of the Boise project constructed

by the Reclamation Bureau and operated

by the local Board of Control. The
bird refuge project is sponsored by the

Biological Survey and the refuge has

been formally authorized by the President

of the United States. No considerable

funds have been made available for con-

struction in connection with the refuge

and the local agent of the Survey has

been carrying on by borrowing men and
equipment from the nearest Reclamation

C. C. C. camp and by securing assign-

ments of W. P. A. labor. The 10,000-

acre reservoir has been fenced and con-

struction begun on an administration

building of stone and an observation

tower of steel 100 feet high. Plans for

the refuge will undoubtedly work out for

the material benefit of migratory and

local wild fowl and it will take its place

in a planned system of such refuges.

KLAMATH PROJECT, OREGON-CALIFORNI A,

CAMP BR-20

Camp BR-20, located on the west rim

of Tule Lake, was established in October

1935, for the purpose of reconstructing

irrigation canals and structures in the

Tule Lake unit of the Klamath project.

At the end of one 6-month period the

camp was temporarily abandoned, al-

though the work program had by no

means been completed.

The Biological Survey during this time

had been assigned one camp—Clear Lake

—which was wholly inadequate for the

large program of improvement that had

been planned. Furthermore, Camp Clear

Lake was far distant from much of the

work to be accomplished, while Camp
Tulelake was near at hand.

During the summer of 1936 the super-

intendent of the Klamath project and the

assistant refuge manager, Biological Sur-

vey, worked out a cooperative plan,

whereby each Service would use a certain

percentage of the available personnel of

a company that might be stationed at

Camp BR-20 (Tulelake), and received

the approval of the director of the Civil-

ian Conservation Corps.

On October 14, 1936, company 386G

from the Eighth Corps area moved in.

The boys, who were all from southern

Texas, proved to have excellent ability,

and the work accomplished has been quite

satisfactory.

The camp, although under the super-

vision of the Bureau of Reclamation, has

been on a 50-50 basis with the Bureau of

Biological Survey as the use of available

enrollees. Perfect cooperation has existed

at all times between the two Services.

The total number of man-days em-
ployed on Biological Survey work aggre-

gated 9,777 between October 1, 1936, and

BOISE PROJECT—LOCUST NURSERY PLANTED FOR THE BIOLOGICAL SURVEY BY ENROLLEES OF
CAMP BR-24.

July 31, 1937. Some of the work accom-

plished comprised the building of 672 rods

of fence; the laying of 808 feet of sewer

and 2,045 feet of water pipe line; the

construction of 69 rods of heavy stone

wall and 309 linear feet of concrete walks

around headquarters buildings; the build-

ing of 12.6 miles of good truck roads and

0.4 mile of foot trails; eradication of 11

acres of weeds; grading and landscaping

of 5,494 square yards around head-

quarters buildings; and the planting and
care of 5 acres of tree nurseries.

Altogether the cooperative plan of

work carried out by Camp BR-20 has

been eminently successful

LOOKING DOWN ON PARKER DAM. PARKER DAM PROJECT. CALIF . FROM ARIZONA
ABUTMENT.
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Reclamation Organization Activities and Project Visitors

The Kendrick project in Wyoming was

honored by a visit of the Chief Executive

in September, when President Roosevelt

and his party stopped at Casper en

route to the Pacific coast. The President

addressed a group from the observation

platform of his private car, and on Octo-

ber 2 visited the Columbia Basin project

in Washington and made an inspection

of the Grand Coulee Dam.

As this issue of the "Era" goes to press,

Postmaster General James A. Farley is

planning a trip during the month of Oc-

tober to the Pacific Northwest. On the

Columbia Basin project he will view the'

progress made in the building of Grand
Coulee Dam.

John C. Page, Commissioner of Recla-

mation, returned to Washington on Sep-

tember 20. While in the West he at-

tended a meeting of the water resources

committee in Salt Lake City, going from

there to Boulder Dam. In Los Angeles

he attended conferences on reclamation

matters. At Sacramento he was inter-

viewed over the NBC network concern-

ing the Central Valley project, met with

the California State authorities, and at

the dam site named the dam at Kennett,

Shasta Dam. At Boise Mr. Page was

present and addressed the 2-day session

of the Federal Irrigation Congress. At

Denver he held conferences en route to

the coast and on his return East.

Commissioner Page again left Wash-
ington for the West on September 29.

On October 1 he attended the sixtieth

annual meeting of the Nebraska Histori-

cal Society at Lincoln, Nebr., where he

delivered an address on the subject "Chal-

lenge of the Truth."

Mr. Page was also present at the annual

meeting in Casper, Wyo., of the National

Reclamation Association October 12-13

and delivered an address on the subject

"Progress and Problems of Federal Recla-

mation", the text of which appears else-

where in this issue.

During the Commissioner's absence the

office was in charge of Assistant Commis-
sioner Roy B. Williams.

T. A. Walters, First Assistant Secretary

of the Interior, visited the Upper Snake

River project, Idaho, during the month
of August.

Hon. James G. Scrugham and Hon.

Emmet O'Neal, Representatives in Con-

gress from Nevada and Kentucky, re-

spectively, recently visited Imperial Dam,
All-American Canal project; developed

and undeveloped lands on the Yuma
Mesa; and the irrigated areas of the valley

and reservation divisions of the Yuma,
All-American Canal, and Boulder Can-
yon projects. Hon. James M. Fitz-

patrick, Representative in Congress from

New York, accompanied Mr. Scrugham
and Mr. O'Neal on an inspection trip

over the Central Valley project. These

Representatives compose the Interior

Department Subcommittee of the House
Appropriations Committee.

During the month of August, R. F.

Walter, Chief Engineer, paid official

visits to the Ogden River (Utah), Upper
Snake River Storage (Idaho), Milk River

(Mont.), and the Shoshone, Riverton,

and Kendrick (Wyo.) projects.

J. Kennard Cheadle, chief counsel and
assistant to the Commissioner, returned

to Washington on September 23, after a

3-weeks' trip to the coast, where he con-

tacted District Counsel B. E. Stoutemyer

at Portland and made a visit to Grand
Coulee Dam in Washington.

Henry W. Johnson, former chief clerk

of the Ogden River project, has been

appointed to the position of field repre-

sentative with headquarters at Denver,

Colo. Before reporting to the Denver
office and assuming his new duties, Mr.

Johnson paid a brief visit to the Wash-
ington office.

Prof. Frank Adams, of the University

of California, called at the administrative

office of the Bureau of Reclamation during

his recent visit to Washington on matters

relating to the National Resources

Board.

F. A. Banks, construction engineer of

the Columbia Basin project, has been

designated by the Secretary of the In-

terior to represent him on an advisory

board composed of representatives des-

ignated by the Secretary of War, the Fed-

eral Power Commission, and the Secre-

tary of Agriculture to act in consultation

with the administrator to be appointed

to take charge of the sale and distribu-

tion of power from Bonneville.

L. H. Mitchell, field supervisor of

district No. 4, arrived on the French-

town project on August 6, and assumed

charge of its operation and maintenance.

Under his supervision, head ditches have

been located on a number of farms, and

lands to be excluded from the district

have been surveyed and those found unfit

for irrigation have been excluded.

Gilbert H. Hogue, engineer in charge

of canal location on the Friant division

of the Central Valley project, has com-

pleted 35 years of continuous service

witli the Bureau of Reclamation. Mr.
Hogue began work on the Boise project

investigations on September 8, 1902.

The work was directed by D. W. Ross
under a cooperative agreement with the

State of Idaho. Surveys, construction,

and operations of the Boise and Minidoka
projects have been the activities of Mr.
Hogue covering several years. Other
work was on the flathead project,

Montana, and the Owyhee and Vale

projects in Oregon. Transfer was made
from the Upper Snake River investiga-

tion to the Central Valley project in

November 1935.

Walter Sanford, a former employee of

the Orland project and now an inspector

on the Boulder Canyon project, called

at the Orland office the latter part of

August.

Allen Johannesen, chief of field party,

Owyhee project, Boise, Idaho, died at

Chicago, 111., on July 26, 1937.

The following appointments have been

authorized by the Secretary of the

Interior:

Washington office:

Mrs. Aloyse M. Cameron, senior

typist.

Miss Gladys D. Pinching, senior

stenographer, vice Emma M. Rus-

nack, resigned.

Denver office:

Tracey W. Cahow, assistant engi-

neering draftsman.

Shoshone:

Francis T. Hayden, engineering

draftsman, Heart Mountain di-

vision.

All-American Canal:

Arthur Cramer, inspector.

The following transfers have been

authorized by the Secretary of the

Interior:

To Denver:

Robert F. Herdman to engineer from

resident engineer, Bartlett Dam
Site.

To Parker Dam:
Walter M. Enger, junior engineer,

from Denver.

To Columbia Basin:

William W. Johnston, reclamation

economist, from Denver.

Alvin J. Smithies, inspector, from

Frenchtown.

To Central Valley:

John M. Cooney, chief of field party,

from Boulder Canyon.

Wendell M. Bell, junior engineering

draftsman, from Denver.

Charles C. Darden, senior clerk, from

Boulder Canyon.
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To Rio Grande (Caballo Dam):
(lilbert Waddell, inspector, from

Alamogorda Dam, Fort Sumner,

N. Mex.

To Shoshone (Heart Mountain division)

:

Herman F. Bahmeier, engineer, from

Upper Snake River.

To Milk River (Fresno Dam)

:

Hyrum J. Woodward, junior engi-

neer, from Frenchtown.

To Colorado River, Tex.:

Benjamin E. McCown, associate en-

gineer, from Denver.

To Kendrick (Seminoc Dam):
Howard E. Robbins, engineer, from

Salt River.

To Buffalo Rapids:

Paul A. Jones, construction engineer,

from resident engineer, Gila.

To Upper Snake River:

Marion W. Archibald, junior engi-

neer, from Alamogordo Dam,
Carlsbad.

To Salt River:

Mrs. Gertrude D. Dieu, assistant

clerk, from junior clerk, Ogden

Ri ver.

William C. Boundy, inspector in the

field service with headquarters at Eddy-

stone, Pa., has been transferred to Mil-

waukee, Wis.

The following resignations have been

accepted by the Secretary of the Interior:

Van O. Eastland, inspector, Boulder

Canyon.

Mrs. Verona S. Lachenmyer, assist-

ant clerk, Orland, to reside at

Willows, Calif.

John Lewis Pulsipher, Jr., guide,

Boulder City, to accept a better

position.

Francis S. Cleamer, junior engineer,

Columbia Basin, to accept a more
remunerative position.

Marl D. Rainville, assistant engineer,

Denver, to accept a professorship

on the staff of the University of

Michigan.

Louis M. Winkelhaus, assistant engi-

neer, Denver, to accept employ-

ment in Nebraska.

Miss Elsie M. Raymond, junior clerk,

Central Valley, to reside in Fresno,

Calif.

Charles D. Flamm, senior clerk, Gila

project, to accept private employ-
ment.

ilobert J. Flowers, messenger, Co-

lumbia Basin project.

Frank Freeman, assistant engineer,

Denver, to engage in private busi-

ness.

Charles W. Pickett, assistant engi-

neer, Moon Lake project, to go to

Dubois, Wyo.
\rthur L. Shcrley, model maker,

Denver.

Reclamation Group meets in

Bismarck to study Land Use

Reclamation and conservation devel-

opments in western North Dakota were

analyzed at the annual conference of the

Western North Dakota Reclamation and
Conservation Association in Bismarck on

September 8. Representing 20 Missouri

slope counties, the organization was pre-

paring an "aggressive promotional pro-

gram" by which Federal agencies would

be persuaded to lend maximum impetus

to "Intelligent land use and conservation

practices."

Out of potentially irrigable land of

approximately 340,000 acres, of which

140,000 lie outside of the Missouri River

Valley proper, only 25,000 are now being

irrigated, the association learned.

F. P. Whitney, Dickinson, president of

the association and a member of the State

water commission, presided. W. W. Mc-
Laughlin, Chief of the Division of Irriga-

tion, Bureau of Agricultural Engineering,

Department of Agriculture, stressed the

need for capitalizing upon experiences of

recent drought years by construction of

supplementary irrigation works. Mr.

McLaughlin pointed out the entire sur-

face water resources of North Dakota
could be permanently captured and
utilized by the expenditure of $35,259,000,

exclusive of the proposed Missouri River

diversion.

THE Southern Pacific Railwaj- Co.

has acquired 22 acres adjacent to its

property in Tulelake, Calif., and plans

are being made to extend its terminal

facilities at this station. The land was
purchased at a price of $11,000.

Public Land Open to

Entry on Tule Lake

Division, Klamath Project

Announcement has been made by the

Secretary of the Interior that on October

25, 69 public land farm units, ranging in

size from 53 to 86 acres, wall be opened to

homestead entry on the Tule Lake
division of the Klamath Reclamation

project, Oregon. For a period of 90 days,

or until January 25, 1938, these units

will be open to entry only by officers,

soldiers, sailors, or marines who have
served in the Army or Navy of the United

States in any war, military occupation, or

military expedition, and have been

honorably separated or discharged there-

from or placed in the regular Army or

Naval Reserve. Any units that may
remain unentered after the 90-day period

will be available to other duly qualified

citizens of the United States.

Copies of the public notice, farm appli-

cation blank, plat, and descriptive matter

may be obtained by addressing the Com-
missioner, Bureau of Reclamation, Wash-
ington, D. C, or the superintendent,

Bureau of Reclamation, Klamath Falls,

Oreg.

F. W. Hanna, consulting engineer,

visited the Washington office late in

September. Mr. Hanna some years ago
was in charge of the technical (now engi-

neering) division of the Bureau's Wash-
ington office, later serving the Bureau
successively as designing, project, super-

vising, and consulting engineer, and more
recently was connected with the Canada
Land & Irrigation Co. as general manager,

and with the East Bay Municipal

Utility District, Oakland, Calif., as chief

engineer and general manager.

Federal Reclamation
(Continued from p. 231)

insure the settler, the home seeker,

against exploitation by the land shark.

In 1926, under authorization by the

Congress, the Interior Department inau-

gurated a policy of forcing and supervising

the sales of excess lands in private hold-

ings on new projects. By regulations

and by Government appraisals of the

unimproved lands, we have prevented

gouging of the settler, and we plan to

continue to do so. This year the Con-

gress passed the so-called antispeculation

bill applying to the lands of the Colum-
bia Basin project. Under its terms, the

State of Washington must ratify the act,

the lands must be impartially appraised

by the Government and landowners must
agree to sell their excess lands in accord-

ance with the appraisals or suffer penal-

ties before construction can proceed be-

yond completion of Grand Coulee Dam.
This is good legislation.

Unless the new projects are settled by

qualified settlers who have obtained their

lands at fair prices, there can be little

hope that the project will be able to

become a strong project and little hope

that the settlers will be able to meet their

repayment charges. Unless the home
seeker gets his chance to make a home for

himself with reasonable expectation of

paying out, what 'reason remains for

Federal reclamation projects of this

type?

We are determined that the settler shall

have a square deal, and we are sure that

the whole West is with us.

I have talked here of many things, of

our work, our plans, our hopes, and our

obligations.

May this work go forward. May it go

forward because of what it has done for

the desert States and through their

development for America.
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Projects under construction or operated in whole or in part by the Bureau of Reclamation

All-American Canal '__

Belle Fourche
Boise
Boulder Dam and power plant 1.

Burnt River _

Carlsbad
Alamogordo Dam

Central Valley
Colorado River.. _

Columbia Basin
Gila
Grand Valley
Humboldt
Kendrick.
Klamath
Milk River

Fresno Dam
Minidoka
Moon I.ake
North Platte
Ogden River
Orland
Owybee.
Parker Dam

Hi'

Provo River
Rio Grande

Caballo Dam
Riverton

Bull Lake Dam
Salt River _.
Sanpete
Shoshone

Heart Mountain
Sun River. Greenfields divisioi

Truckee River Storage
Umatilla (McKay Darn)
Uncompahgre: Taylor Park..

Repairs to canals
Upper Snake River Storage 3.

Vale
Yakima

,

Roza division
Yuma

Yuma. Ariz
Newell. S. Dak
Boise. Idaho
Boulder City, Nev
Unity. Oreg
Carlsbad. N. Mex
Fort Sumner, N Mex
Sacramento, Calif
Austin. Tex
Coulee Dam. Wash
Yuma, Ariz
Grand Junction. Colo
Lovelock, Nev
Casper. Wyo
Klamath Falls. Oreg
Malta. Mont.
Havre. Mont
Burley. Idaho
Duchesne. Utah
Guernsey, Wyo
Salt Lake City. Utah
Orland. Calif
Boise. Idaho
Parker Dam. Calif
Bayfield. Colo
Salt Lake City. Utah
El Paso. Tex
Caballo. N. Mex
Riverton. Wyo
Riverton, Wyo
Phoenix, Ariz
Salt Lake City. Utah
Powell, Wyo
Cody. Wyo..
Fairfield, Mont
Reno, Nev
Pendleton, Oreg
Gunnison. Colo
Montrose. Colo
Ashton. Idaho
Vale. Oreg _

Yakima. Wash
do.

Yuma, Ariz

Official in charge

Leo J. Foster
F. C. Youngbiutt
R. J. Newell
Ralph Lowry...
Clyde II. Spencer
L. E. Foster
Wilfred W. Baker...
W, R. Young
H. P Bunger
F. A. Banks
Leo J. Foster
W J. Chiesman
Stanley R. Marean ..
1! W Bashore...
B E. Hayden
II . H Johnson.
H. V. Hubbell
Dana Templin
E. J. Westerhouse
C. F. Gleason
E. O. Larson
D. L. Carmody
R J. Newell.
E. A. Moritz
Charles A. Burns
E. O. Larson.
I. R Fiock..
S F. Creeelius. .

II. I). Comstock
Arthur P. Smyth
E C. Koppen
E. O. Larson
L. J. WindleS.
Walter F. Kemp
A. W. Walker
Charles S. Hale
C. I,. Tice.
A A Whitmore
C H Elliott
II. A Parker
C C. ketehum _.

J S Moore
Charles E.Crownover
R C. E. Weber

Constr. engr
Superintendent.
Constr. engr.

Superintendent.
Constr. engr

do...
do
do

Constr. engr
Superintendent.
Resident engr. 2.

Superintendent
-I..

( 'on-Ur engr
Superintendent.
Constr engr
Supt. of power. .

Engineer
Superintendent..
Constr. engr. . ..

do
do

Engir
Superintendent.
Constr. engr
Superintendent.
Resident engr..
( onstr erigr
Engineer
Superintendent.

eng!
Superintendent.
c,,,i,i, engi
Reservoir supt.
Engineer
Constr. engr

do
Superintendent.

do
Constr engr. . .

Superintendent.

J C Thrailkill
J. P. Siebeneicher.
Robert B. Smith..
Gail H. Baird

E. W. Shepard.

E. R. Mills
William F. Sha.
C. B. Funk

Emil T- Ficenec.
George B. Snow.
C. M. Voyen
W. I. Tingley...
E. E. Chabot...

G. C. Patterson. .

Francis J. Farrell.
A. T. Stimpfig...

W. D. Funk
Robert B. Smith.
George W. Lyle..
John S. Martin..
Francis j. Farrell.
H. H.Berrybill..

do
C. B. Wentzei

District counsel

Na

R.J. Coffey.
W.J. Burke.
B. E. Stouten
R. J. Coffey.
B. E. Stoutemyer.
II J S. Devries __

oyer.

R .1 i offey
H. J. S. Devries..
B. E Stoutemyer.
R. J. Coffey
J R. Alexander

do.
W. J. Burke
B E. Stoutemyer.
W J Burke

i"

B. E. Stoutemyer.
J. R. Alexander...
W. J. Burke
J. R . Alexander-

.

R. J. Coffev
B E. Stoutemyer.
R J. Coffey
J. R. Alexander...

do.

Edgar A. Peek
Kn,n< is J. Farrell
L. J. WindleJ

do

George B. Snow

Ewalt P. Anderson...
do

Emmanuel V. Hillius.

Philo M Wheeler.
Alex S Marker
Noble O. Anderson

H. J. S Devries _

do
W. J. Burke

do
R J. Coffey
J. R. Alexander.
W. J. Burke

do
do.

J R. Alexander..
B. E. Stoutemyer.
J. R. Alexander. .

do
B E Stoutemyer.

do
do.

...do
I! .1 Coffey.

Address

Los Angeles. Calif.
Billings, Mont.
Portland. Oreg.
Los Angelea, Calif
Portland. Oreg.
EI Paso. Tex

Do.
Los Angeles. Calif.
El Paso. Tex.
Portland. Oreg.
Los Angeles Calif.
Salt Lake City. Utah.

Do.
Billings. Mont.
Portland. Ore*.
Billings. Mont.

Do.
Portland. Oreg.
Salt Lake City. Utah.
Billings. Mont.
Salt Lake City. Utah.
Los Anodes. Calif.
Portland, Oreg.
Los Angeles. Calif
Sail I ake City. Utah.

Do.
E! Paso. Tex.

Do.
Billings. Mont.

I !,,

Los Angeles, Calif.

Salt Lake City. Utah.
Billings. Mont.

Do.
Do

Salt Lake City, Utah.
Portland Oreg.
Sail I »ke City. Utah.

Portland, Oreg.
Do
Do.
Do

Los Angeles, Calif.

1 Boulder Canyon. t Acting 3 Island Park and Grassy Lake Dams.

Projects or divisions of projects of Bureau of Reclamation operated by water users

Organization Office

Operating official Secretary

Name Title Name Address

Baker (Thief Valley division) I Lower Powder River irrigation district Baker. Oreg
Hamilton Mont
Boise, Idaho
Notus, Idaho
< Jrand Jctn . Colo
Ballantine. Mont
Hyrum, Utah.
Bonanza. Oreg.

do

A. J. Ritter
N. W. Blindauer
Wm II Tuller ._
W H. Jordan
C. W. Tharp

1 A Phillips Keating.
Hamilton.
Boise.
Caldwell

Bitter Root* Manager Elsie H. Wagner
F. J Hanagan _.
L M Watson

Project manager
Superintendent . _ ..

do.„
Do.l... Black Canyon irrigation district

Grand Valley. Orchard Mesa 3
1 .1 Mc< '..inner.

Huntley 4_ E. E. Lewis
Hyrurn3___ South Cache W. U. A__ H L. Mendenhall

Chas A. Revell _

Henry Schmor. Jr

Superintendent Harry C Parker
Chas A Revell
Dorothy Eyers

Klamath Langell Valley 1

Klamath. Horsetiy 1

Board of Control . ... .. Sidney. M<>nt _

Chinook. Mont
Rupert, Idaho
Burley. Idaho .

Gooding. Idaho
Fallon. Nev
Mitchell. Nebr
Gering. Nebr
Torrington. Wyo
Northport. Nebr
Okanogan, Wash
Ogden. Utah
Phoenix. Ariz
Powell, Wyo
Deaver. Wyo
Payson. Utih
Fort Shaw. Mont
Fairfield. Mont
Herniiston. Oreg
IrrigoD, Oreg
Montroae, Colo
Ellensburg.Wash

Sidney

.

Milk River: Chinook division i... Alfalfa Valley irrigation district .

.

A. L. Benton
Frank A. Ballard
Hugh L. Crawford
S. T. Baer.._

R. H. Clarkson
U PaulMinidoka: Gravity 1 Rupert.

Burley.
Gooding.

do
do

1 0. Redfield

Newlands3 Truckee-Carson irrigation district..
Pathfinder irrigation district _

Gering-Fort Laramie irrigation district

W. H. Wallace... do H. W. Emerv
North Platte: Interstate division * T. W. Parry do Flora K. Schroeder

C i • Klingman.
Mary E. Harrach
Mabel J, Thompson
Nelson D. Thorp
D. 1» Harris. .

Fort Laramie division 1

Do.*
W. O. Fleenor Superintendent

do
do

Gering.
Torrington.
Bridgeport.
Okanogan.

Northport irrigation district
Nelson D. Thorp. .

D. D. HarrisSalt Lake Basin (Echo Res.) 3 Weber River Water Users' Assn
Salt River Valley W. U. A

do
Salt RiverJ H.J. Lawson . _

M. P. McLaughlin ...
Superintendent
Irri superintendent
Superintendent. _ ._

F. C Henshaw
Geo. W. Atkins
Lee N. Richards

Phoenix

Strawberry Valley 3

Fort Shaw irrigation district .

S. W. Grotegut
Sun River: Fort Shaw division* _ ...do

A. W. Walker. do H. P. Wangen
Enos D. Martin
A. C. Houghton

G. L. Sterling- .

E. D. Martin do
doWest division I _ West Extension irrigation district _.

Uncompahgre Valley W. U. A
Irrigon.

Uncompahgre 3 Jesse R. Tompson
V. W. Russell

Acting superintendent
Manager

I B. E. Stoutemyer. district counsel. Portland. Oreg. 2 R. J. Coffey, district counsel. Los Angeles, Calif.

* W. J. Burke, district counsel, Billings. Mont.

I mportnnt investigations in progress

3 J. R. Alexander, district counsel. Salt Lake City. Utah.

Project OrEce In charge of

—

Title

Senior engineer
Columbia Basin Economic Survey F. A. Banks Construction engineer.

Engineer.
Do.

Mills E. Bunger
Gallatin Vallev R. R. Robertson

Boise. Idaho
Denver. Colo

Do.
Wm. G. Sloan Do.

Western Slope (Colo.) Grand Junction, Colo Frank C. Merriell Do.
Black Hills. .

Eastern Slope (Colo.). . do
E. O. Larson
J. A. Keimig

Salt Lake Basin ._ Salt Lake City, Utah Do.

La Grande, Ores - - C.C. Fisher

Issued monthly by the Bureau of Reclamation, Department of the Interior, as approved by the Director of the Budget. Sallie A. B. Coe, Editor.
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TO IRRIGATION FARMERS
-»>•#•<«-

YOUR occupation typifies the oldest form of

CONSERVATION—extending back to prehis-

toric times.

It is the conservation or ivise use of two NAT-
URAL RESOURCES—water and highly miner-

alized arid land—neither of which would be

productive without the other.

It required twenty-four years for our Government

to embark on this national reclamation policy after

it had been recommended to Congress by a member

of the staff of the Department of the Interior.

It has built a new empire in a little more than

that time.

Eastern farmers and manufacturers, not appre-

ciating that your specialised agriculture does not

generally compete ivith the old type of farming,

for years have objected to the Federal venture in

reclaiming the desert.

They give no credit to the new markets created

and the new homes and families it supports.

The Department of the Interior has been respon-

sible for the NATIONAL RECLAMATION
PROGRAM from its inception, and it is spon-

soring it actively today as in the past. Secretaries

of the Interior repeatedly have considered it a grow-

ing asset to the Nation and have supported it

wholeheartedly.

The attitude of people generally toward reel im-

ing arid lands by the artificial storage of water,

however, is more favorable because of the misfor-

tunes of "Dust Bowl' families; yet there is still

a strong element of public opinion opposed to it.

There are OTHER natural resources, however,

that need to be conserved.

Timber, wildlife, grazing lands, minerals, and

natural scenery are examples; and there is the

further utilisation of the scant supply of ivater

that remains available for irrigation.

The PRESIDENTS PLAN for reorganizing

the machinery of government, which is now before

Congress in special session, gives a prominent

place to conservation. You should inform your-

selves intelligently of the issues involved.

The President, among other changes to improve

the transaction of Government business, recom-

mends the establishment of a DEPARTMENT
OF CONSERVATION in place of the Depart-

ment of the Interior. This is the most important

of his recommendations so far as you are concerned.

It would give the President authority to group

under a single head the agencies dealing with these

various important assets of the people. This

would obliterate the jealousies, extravagance, and

conflicting policies now existing between competing

agencies of government.

The Department of the Interior has been foremost

in conservation policies for many years. Six of

its seven bureaus and three of its principal divi-

sions already are engaged in this work of conserving

our natural resources.

YOU cannot expect to benefit from one aspect of

conservation and ignore the others. Because of

the rapid depletion of our natural resources, the

policy of conservation is all-embracing and its

various phases are indissolubly connected with

each other. Wildlife is affected by reclamation,

forests by gracing, mining by homesteading, and

natural scenery by all of them. When you con-

sider that these interests are sometimes conflicting

and are supervised by various and sundry agencies

of government, you can understand the importance

of consolidation for the general good.

Underneath all of these conservation activities

in the West lies the need for more WATER—the

most precious mineral on earth.

You should support a movement that will tie

together these conflicting elements in the WISE
USE of natural resources for the benefit of all.

If further information is desired, write the

Secretary of the Interior, Washington, D. C.
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The Challenge of the Drought

By John C. Page, Commissioner oj Reclamation

IN TIMES of drought with the heart-

breaking lesson of disaster before us

we turn more thoughtfully to considera-

tion of our water problems. Memory is

short, however, and a general break in

the weather often intercedes before solu-

tions are found and executed.

From the Rio Grande to the Missouri

River, the whole Great Plains area is

suffering from a severe and extended

drought at this time. The people of the

many States affected are acutely aware

of the fact that thej are confronted with

a situation requiring drastic action and
readjustments. The time to press for-

ward toward some permanent and effec-

tive solution is now.

Fortunately, the whole Nation is

awakening to the appalling magnitude
and diversity of ils problems connected

with conservation and control of its

waters. Floods in the Ohio Valley and

dust storms arising in the Wesl have

given spectacular illustrations of the

far-reaching effect of failure to take

nature into consideration in our anxiety

to build America. The conviction is

growing that we must rebuild sanely and

on a national front.

Conservation has powerful friends.

Recently President Franklin Delano

Roosevelt said in his Constitution Day
address, "In our generation a new idea

has come to dominate thought about

government—the idea that the resources

of the Nation can be made to produce a

far higher standard of living for the masses

if only government is intelligent and
energetic in giving the rigid direction

to economic life."

Secretary of Interior Harold L. Ickcs

also has been in the forefront of the con-

servation movement and to his watch-
fulness and unfailing energy much of

the credit for the present advances is due.

These principles are reflected in a

strong movement toward adoption of

conservation as a major and continuing

national policy, and to dignify it with

representation through an executive de-

partment in the < Jabinet of the President,

as a, positive declaration of our national

intention in this regard.

Water is a major resource, in some
localities the most important, and its

conservation must have a high place in

our new national program.

'there is no section free from some

problem connected with water, whether
it be Mood, navigation, domestic or irriga-

tion supply, pollution, wildlife, or power.

Some are faced w it h a, complexity of them,

each important. Too long expediency

has governed our treatment of these

problems. Each community has tried

to solve, on a local ami sometimes a tem-

porary basis, water problems which over-

ran county and Stale lines. The result

has been, in tnan\ instances, aggravation

in another nearby locality of the very

condition for which a collection was

sought.

Under the direction of the Water
Resources Division of the National Re-

sources Committee much progress has

been made recently toward introductiot

of broader planning into these efforts.

INTELLIGENT USE OF WATER

Generally speaking, the West lias taken

a broader view. States which were

carved out of territory which was frankly

admitted to be arid or semiarid had no
illusions concerning their water. From
the beginning thej realized that theii

growth and development in the end would
be limited by the wafer within their

boundaries and the intelligence with

which they conserved and used it.

In the East the problem is not now and

probably never will be one of parceling

for wise use the water nature provides,

but rather it is ami it will continue to be

one of controlling (lie wafer to make it a

less damaging and a more serviceable

tool.

But what of the area which lies between

1 Address delivered Oct. 1. 1937, in Lincoln. Xebr
,

before the Nebraska State Historical Society,

the humid East and the arid West? The
Great Plains are neither humid nor arid

continuously but, alternately, are either

humid or arid as nature decrees. The
one hundredth meridian which splits

Nebraska in two, running down between

Grand Island and North Platte, is the

line which divides the humid from the

arid.

It the weather were steadfasl and each

year the rain fell in the same amounts and
on flic same days, like water from a

gigantic spigot controlled by a time dock,

the peculiar problem of the Great Plains

would not. exist. Then a farmer would
know in advance whether he were to

receive enough rainfall for his crops and
could make his plans accordingly. If the

rainfall did not \ar\ from year to year

and seeminglj run in cycles, either wet

or dr\ , il is probable that Utile or no land

west of the one hundredth meridian

would have been plowed except that

which could have been provided in ad-

vance with a. reliable irrigation watei

supply.

But the rain is beyond human control

and nature is inconstant. She sends her

clouds where and when she pleases. We
can say definitelj about her methods that,

over a long period of years, the average

rainfall will not be different from that

received over any other long period of

years. It is safe also to say that where
a flood has occurred another flood will

come ami wiiire a drought has occurred

allot her ma\ lie expected

NORTH DAKOTA WATER SUPPLY

Reliable records show that the average

annual rainfall, generally, west of the

one hundredth meridian is below 20 inches

a year, insufficient for safe farming, and,

generally, east of the one hundredth me-
ridian it is in excess of this amount. There
have been decades in the past which belied

this statement. There will be such years

in the future, but the present drought in

western Nebraska and in the other sec-

tions of the Great Plains is not without

22726—37- .•:,:;



precedent. When it is broken, the wet

v-ears will be simply an interlude preced

ing another drought

.

In 1889 M:i.j. John Weslej Powell,

Director of the United Stales Geological

Survey, stood before the North Dakota

constitutional convention, earnestly plead-

ing that title to the flowing waters of the

Stale i"' retained for the people. He

pointed to the curious geographical posi-

tion of the State in relation to agriculture,

saying the eastern part would have water

for crops, the western part would soon

learn to depend on irrigation, and that in

the cent ral part "they \\ ill have a series of

years when they will have abundant

crops; then for 2 or 3 years they will

have less rainfall ami there will be failure

of crops and disaster will come on thou-

sands of people who will become discour-

aged and will leave. Up and down the

temperature of agriculture will rise and

fall with the seasons in this manner and

the only practical thing to do is to look

this thins squarely in the face and re-

member that in middle Dakota agricul-

ture will always be liable to meet with

failure unless you provide against it. This

is the history of all those who lived On the

border between humid and arid lands.

Years will come of abundance and years

will come of disaster and, between the

two, the people will be prosperous and

unprosperous * * * There are waters

rolling by you which are quite ample to

redeem your land and you must save

these waters. I say it from the stand-

point of the history of all such land."

It was difficult to make the early

settlers realize that the conditions de-

scribed by Major Powell were insurmount-

able. There was a natural resent meiil

against conceding thai this bordei area

should be classified with the arid lands to

the West.

Nebraska's water probi i m

I was interested in reviewing recently

an article published early tins centun
It said in part: "The drought of 1890

made Nebraska, one of the important

irrigation States of the West. Canals
had been built on I he North Platte River

near the Wyoming border several years

earlier but the irrigation industry had
won no general recognition. Thousands
of fanners were persisting in the delusive

hopeorrainfa.il farming, and popular sen-

timent was distinctly opposed to those

who sought to include Nebraska, in the

arid region."

That meat drought had many of the

same effects as this of the present time.

A notable exception was that the popula-

tion was less and there were fewer to

suiter.

But it rained again and even more lands

were broken, even more homes were
established, and even more communities

built, so that this, the next great drought,

brought even greater disaster.

Will this same cycle of more rain and

increasing enthusiasm, less rain and

mounting human misery, be allowed to

repeat itself again?

The answer will come from the people

of this region, but the whole country is

interested as never before. More sym-

pathy Ant\ understanding, more encour-

agement and more help can be relied upon

from other sources.

This problem should be approached

with courage. The challenge of droughts

must be met.

Nebraska is my native State. Since

the "Cornhuskers" are my home folk, I

would like to see you show the way. The
people of t his progressive State ha\ e gi\ en

many proofs that they are unafraid of

experimentation with new methods when

they hold the promise of betterment.

The adoption of a unicameral legislature

by Nebraska has taught the country to

look this way.

All cities have used the zoning method

to protect \ alualile property and to assure

that growth will follow an intelligent

plan. This method of restricting unwise

expansion and of maintaining the integrity

of a well-laid plan for agriculture on a

State-wide basis might prove effective if

intelligently applied here.

Rural zoning in the (beat Plains might

give the linn control which must be exer-

cised if at. some future time another

drought is not again to upset the economy
and demoralize the populations of these

States to even a greater extent.

Do not mistake me. I am not hinting

that Nebraska, or any other of the (beat

Plains States has reached the zenith of

development ami must now retrogress.

Tins drought is a temporary set-back and,

if proper readjustments and full utiliza-

tion of the water resources ate made, a

much brighter and safer future lies ahead.

Each State would like to feel that all

of its lands could be used for farmsteads

In the arid West this patently is impos-

sible. The States out there have ac-

cepted this obvious fact with a determi-

nation to do the best they can with what

thej have. They have done very well.

They have studied their water resource-;

planned diligently for their conservation;

and generally managed to apply the lim-

ited water available to them so that it

brings the greatest possible benefits.

They have a security in their agriculture

which is their compensation, and none of

them has exhausted its possibilities.

A State which is one-third arid, one-

third humid, and one-third in the twi-

light zone between the Two can find no

permanent, security within itself if it is

constantly expanding or painfully con-

tract ing in accordance with the whims
of nature.

The Bureau of Reclamation now pro-

vides, and has provided for nearly 30

years, a regulated irrigation water supply

from Pathfinder Reservoir for 250,000

acres along the North Platte River in

western Nebraska. Here live in security

nearly 25,000 people on more than 2,000

farms and in about a dozen towns.

Despite the drought, these people have
not been unprosperous. The value of

their crops last year, during the worst of

the drought, was about $9,000,000. The
even tenor of their production has exerted

a powerful stabilizing influence on a vast

surrounding area, and it has been felt

throughout the State of Nebraska.

I hu.iha, one of the principal meat packing

cities, has been markedly affected.

At this time there are under construc-

tion by groups of your own citizens sev-

eral projects to provide a use of your

waters for power and irrigation on the

Platte and Loup Rivers. These were

financed by funds from the Public

Works Administration.

In the history of reclamation there has

been almost no great project started to

conserve and use our waters that was not

attacked as "visionary", "impractical",

or "foolish." There were many who said

Boulder Dam could not be built and that,

if it were, it would serve no useful purpose.

But it was built and in record time, and
it is doing all and more than was claimed

for it.

Virtually from the time of Noah, when
the ark was built as protection against

the future amid jibes and wisecracks,

such efforts have been the targets of

Doubting Thomases. Now we hear some
of the echoes in Nebraska.

While I will not undertake to pass

judgment on any irrigation project out-

side my jurisdiction, I am convinced that

projects which wisely use the water re-

sources of this legion will redound to the

benefit of the people of the States and of

(he Nation. Nebraska, cannot afford to

let her waters waste.

Of the thousands of families, uprooted

by the drought and now wandering west

from the (beat Plains, some came from

Nebraska. If by proper planning now,

ther generation of homeless can lie

prevented from developing in the future,

should not the necessary steps be taken

at once?

In Nebraska, or over the larger part of

the Stale, at the least, the most important

use of water is for domestic and irrigation

purposes. Each project should include,

in addition, as many other purposes as

can feasibly be worked into the picture

Power generation should not be over-

looked in the engineering of these proj-

ects, for power, if it can be produced

cheaply, will improve the standard of liv-

ing and provide a revenue which in some
instances will mean the difference between
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an infeasible and a feasible irrigation or

conservation dam.
Skeletons of old irrigation works dot the

twilight zone of the Great Plains. Some
of these have failed, among I hem two
small projects undertaken by the Bureau

of Reclamation in its early days, because

the farmers who were to have been served

forgot thai drought recurs and refused to

keep their water systems in operating

condition during wet years. When they

were needed, the canals could not be used.

Since this drought set in back in 1929,

these abandoned works, if they could

have been used, generally would have
saved many times their original costs.

There are undoubtedly in Nebraska

underground water resources which safeh

could be tapped to supplement the natural

rainfall in deficient years. The Bureau

of Reclamation has never constructed a

project which relied solely on pumping
from wells. Properlj regulated bj State

legislation or perhaps through the rural

zoning method so as to prevent overde-

velopment and eventual exhaustion of the

so-called underground reservoirs, pump-
ing for irrigation of comparatively small

plots on the farms in the area most in need

of a steadying influence might pros e \ er)

effective. Your State engineer and the

Geological Sur\e\ can be relied upon for

reliable advice.

The Great Plains committee, on which

( had the honor to serve, last fear made a

report to the President which contains

much information which should be useful

in formulation of a plan for State action

I will not. review this report here for want
of time and because it has been widely

distributed.

Whatever is done must be initiated by

the people affected and done with theii

cooperation. A candid understanding of

the situation must precede permanent
solution of the problem.

If the Great Plains are ready, if Ne-

braska is ready, honestly to face the facts

and earnestly to work for a permanent
remedy, then I believe the whole country

will pitch in, like farmers at an old-fash-

ioned husking bee, and help set the job

done.

Glenn County Fair Resumed

The Glenn County Fair, which was an

Orland institution prior to t he depression,

once re opened its doors September 29,

witli a record-breaking attendance the

first day. This fair, which in size and

quality of exhibits, would lie a en dit to

Communities many times the size of

Orland, attracted exhibitors from hun-

dreds of miles away. The premium list

totaled si 1,000 and project water users

were successful in capturing a. substantia.!

port ion of t his amount.

Day-Labor Versus Force-

Account Methods

As an appeal to the small percentage

of civil engineers of the country who
fail to differentiate bet ween day-labor and
force-account methods of carrying on
construction and perpetuating a deplor-

able and unnecessary confusion in ter-

minology, Prof. Fred A. Barnes, of the

Division of Railroad Engineering, School

of ('ivil Engineering, Cornell University,

ent to the Era the following state

ment

"Force-account is not 'a development

of i lie day-labor system', but is distinctly

a part of the lump-sum contract system.

That is, the term arose on lump-sum
contract work when part of the work,

such as foundations, could not lie designed

readily in advance and therefore could

in it be included in t he bid. These
i
>a 1 1

-

of the work were no1 'extras', but were

foreseen; and it was onlj natural to desig-

nate them force-account wink since the

engineer was required to keep account

of the force ol the contractor employed
upon them. Thus the effect was reall\

to apply a cost-plus method to parts of

a lump-sum contract.

"This confusion in terminology can

be eliminated very easily if all engineers

will restrict the term force-account to

t his original meaning."

Noxious Weeds Displayed

at Goshen County Fair

FOR approximately a year the Bureau

has been giving special attention to

the subject of noxious weeds. Spreading

the gospel by articles and b\ word of

mouth through its field representatives,

it has been demonstrated this is an

appreciated service by water users on

Federal reclamation projects.

At the Goshen County Fair, September

8-10, inclusive, the Goshen irrigation dis-

trict displayed a booth of noxious weed-

Views of the display are shown. The
weeds were identified by name and in-

cluded bindweed, white top. canada

thistle, white ragweed, russian knapweed,

water hemlock, and marihuana. Straw-

berry clover and brome grass were ex-

hibited as useful plants which would

grow anywhere the weed- would grow.

The booth attracted more attei tioi

than any other booth at the fair, as it

was uncommon. Visitors from a neigh-

boring county fair advised that they

would make a similar exhibit during the

following week's fair in their county.

The booth was manned alternately by

the superintendent of the Goshen irriga-

tion district and the weed control expert

of the county, who were available to ex-

plain the whole weed situation. Prob-

lems of visiting farmers were discussed

and advice given as to control. Copies

of the Reclamation" Era, containing

articles on noxious weed control, were

furnished by this Bureau and distributed

a.l t In' booth.

We are advised by the Goshen irriga

fcion district that the exhibit will be en-

larged in coming years to include some oi

the less known weeds which are con-

sidered a nuisance.
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// Ork Starts on Contra Costa Canal Central Valley Project

FIRST construction of permanenl

works of the Central Valley project

was stalled on October 14, 1937, near

Oakley, Calif., on the initial 4-mile sec-

i f the Contra Costa < 'anal, important

unit of the vast water conservation enter-

prise.

Official notice to proceed with the work

was given to Haas, Doughty & Jones and

Marshall & Stacy, Han Francisco con-

tractors, by the Bureau of Reclamation.

The construction involves earthwork and

structures for a broad tidewater section

ol the canal extending from the Rock

Slough intake near Knightsen on the

lower San Joaquin River, to the first

pumping plant near < >aklej

Awarding of the contract for $102,646,

the lowest- bid of 25 proposals received

last March 1, was approved by Secretan

of the Interior Harold L, Ickes on March

23. The delay in starting construction

has been occasioned by difficulties en-

countered in acquiring the necessary

rights-of-way.

A Federal court order to take posses-

sion of the lands in eminent domain was

given the Bureau of Reclamation as a.

result of condemnation suits filed on 33

acres of the Emerson property, involving

a mile of canal right-of-way, and 18 acres

ol the Luiz property, involving a half-

mile of right-of-way. A cash bond was

deposited with the court by the Govern-

ment pending future determination by a

jury of the question of compensation.

Walker R. Young, the Bureau construc-

tion engineei a1 Sacramento, said the

acute need for water in many parts of the

project area makes it incumbent upon all

concerned— both public and private inter-

ests—to cooperate to the fullest degree in

right-of-way and water-right matters, so

that large-scale construction will not be

held up by involved court procedure.

Central Valley project field work until

now has been confined to extensive sur-

i v dam-site explorations and camp
building. Mr. Young said the first dirt

would fly on actual construction in

excavation for the Marsh Creek siphon,

one of four similar structures at stream
crossings in the initial section of the Con-
tra Costa Canal. This ditch will be 24
feel wide at the bottom and approxi-
mately 100 feet wide between top of

banks, involving the excavation of 640,000
cubic yards of earth. The contract also

includi the erection of six farm bridges

across the canal.

Meanwhile, Chief Engineer R. F.

Walter of the Bureau of Reclamation
announced in Denver that advertise-

m ei soon will be issued for construction
of tli miles of the canal, from the

end of the present contract to the south

boundary of the Los Medanos oil storage

reservoir property near Pittsburg.

Ultimately the Contra Costa Canal will

extend from Rock Slough westerly about

10 miles to a small reservoir above Mar-
tinez. It will deliver fresh water to an

important industrial district along the

south shore of Suisun Bay, provide an
irrigation supply for an adjacent upland

area of orchards and field crops, and afford

a domestic water supply for five munici-

palities. The canal is made necessary

as a result of salt water encroachment
from San Francisco Bay.

Other features of the $170,000,000

Central Valley project, designed to pro-

tect several hundred thousand acres of

California farm lands from the palsy of

drought and salinity, will include the

huge Shasta Dam and power plant on the

upper Sacramento River Friant Dam on

the San Joaquin River, the Friant-Kern

and Madera canals in the upper San

Joaquin Valley, and the San Joaquin

pumping system in the lower San Joaquin

Valley.

IN Sail River Valley Water Utsers

Association v. Salt River Project

Agricultural Improvement and Power

District, 70 Pac. (2d) 452, decided July

6, 1937, the Supreme Court of Arizona

refused to rule in declaratory judgment
proceedings whether the bonds of the

district were or were not tax-exempt,

holding that this question was not prop-

erly involved in the issues, and that the

State would be a necessary party when
this matter is determined.
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Balancing Our Resources' Budget'

By Hon. Harold L. Ickes, Secretary of the Interior

TODAY the United States is striving

for a balanced budget. This budget,

which is our immediate and important

concern, is a budget of daily income and
outgo. It is one of dollars and cents; it

consists of rows of bookkeepers' figures.

Important as this is, we have still ahead

of us a greater task which we have barely

commenced. This consists of balancing

the budget of our national assets—our

natural resources, which we have been

squandering since they have been given

to us in trust. When is America going

to undertake that balancing of resources,

where to date it has been all outgo and

no income to speak of? When are we
going to constitute an agency of govern-

ment which is willing and able to under-

take this task and can be responsible

for the result?

CONCENTRATING CONSEIU VTION

Why is it that this country can so

easily run a fever over the cash budget

and cannot realize that we have squan-

dered and are squandering our priceless

heritage of resources which we could

never replace? Why is it that we become
hysterical over wasting crumbs on the

dining-room table and allow loaves to lie

purloined from the pantry shelf?

The reason is that there never has

been and there is not today in the United

States any one agency of Government

responsible for conserving our natural

resources. There is no central agencj

of government charged with this task.

This condition should not endure.

Fortunately, President Roosevelt, while

engaged in balancing the cash budget,

is looking ahead. He is concerned about

the national wealth that is locked up in

our natural resources. He envision- a

Government which guards those resources

which are the storehouse and depositor}

of the Nation's future welfare.

When the President laid the corner-

stone of the new Interior Department

Building in Washington in April 1936, he

enunciated a policy of conservation of our

natural resources that, if the people net

behind it, is destined to guarantee the

development and a prudent use of our

remaining resources for the benefit of all

Americans. He declared that he was
dedicated to the cause of conservation.

As a lifelong believer in the principles

of conservation and of the prudent use of

our topsoil, forests, water supplies and

minerals, I was greatly heartened by

what the President said. I was encour-

aged not only because the President

voiced his confidence in the Department
of the Interior as the conservation arm of

the Government on that occasion but be-

cause here was a President of the United

States declaring that the vast national

domain and the other natural resources of

the country belonged to all of the people

and were not the property of any class

regardless of the privileged status that it

had had in the past.

It is, therefore, with a sense of satisfac-

tion and pride that I am able to say to

tin people of America tonight that the

Administration now in Washington is

undertaking a conservation program
which is predicated upon the sound

philosophy that our resources are to be

guarded and used for the greatest good

of the greatesl number of our citizens.

I need mention only Grand Coulee

Dam and the Bonneville project on the

Columbia River and the Fort Peek Dam
at the headwaters of the Missouri River

as steps in the greatest flood control,

navigation and irrigation programs ever

undertaken by an\ Government any-

where. Boulder Dam, which harnesses

the Colorado River, has been completed

and put into operation ahead of schedule,

and completion of the significant Tennes-

see \ alley development is proceeding

rapidly.

INTERIOR LEADS IN CONSERVATION

The Bureau of Reclamation, in my own
Department, is engaged in the largest

reclamation and irrigation program in

our history.

Under the Taylor Grazing Control Act,

we have made progress far beyond our

earlier expectations toward saving what
remains of the public range with the result

i hat stabilization of the livestock indus-

try is in sight at last. This act, admin-

istered by the Department of the Inte-

rior, is one of the most important single

conservation measures ever enacted by

the Congre--

The interest of our people in the en-

largement and development of our

national park system has shown a tre-

mendous growth dining the past 5 years.

Attesting this is the fact that during the

past year more than 15,000,000 persons,

or about one person in every eight of our

population, visited our national parks

and monuments.
The production and sale of . hot oil in

our largest field in easl Texas has been

virtually stopped as a result of coopera-

tion betw-een the Department of the

Interior and the State of Texas and it is

my observation that our people, includ-

ing those in the oil industry, are rapidly

' Excerpts from address delivered on Star Radio

Forum, Nov. 1, 1937.

coming to the conclusion that petroleum

is an irreplaceable resource and should

be consen ed at all costs.

It is not- by mere chance thai it has

remained for the Department of the

Interior to take the lead in the present-

day conservation movement. This De-

partment does not consider conservation

the mere hoarding of our resources.

While Interior is fully alive to the im-

perative necessity of protecting and

preserving all of our natural resources,

it doe- nut hold that conservation is in-

compatible with a continued growth of

the country. Just the opposite is the

fact. We believe that conservation will

make for a. greater enhancement of our

country in the future than would a policy

of continued exploitation. It will pro-

vide substitute fertile lands for the acres

of the dust bowl which are the result of

improvident farming. It will permit

decentralization and the breaking up of

our congested areas so that we may
acquit ourselves of those areas which,

because of overcrowding, breed sickness

and crime.

The Department of the Interior holds

that we must rephrase the philosophy of

the past with respect to the handling of

our natural resources. We must- incul-

cate as a fundamental tenet of American-

ism the belief that the proper exercise of

our form of Government carries with it

the obligation to use Nature's gifts pru-

dently so that all the people max benefit

not only those of today but those oi

tomorrow and the day after. I think it is

time that in our schools, both grammar
and secondary, and in our colleges as

well, we should begin to inculcati ai

understanding of the magnitude and the

importance of the problem of proper hus-

bandry of soil and water and minerals.

GRAND COULEE BENEFITS NATION-WIDE

Since we first discovered our resources,

we liavi grown to be a mighty Nation

and we must think in national terms.

All of us are vitally concerned in what

ha Pi "us to any one of us. For example,

in the far northwest in the State of Wash-
ington the Department of the Interior

through the Bureau of Reclamation is

harnessing the great Columbia River at

Grand Coulee. When this project is

completed, its economic and social reper-

cussions will be felt throughout the length

and breadth of the land. It will open

1,200,000 acres of rich agricultural land

to settlement. This huge acreage is

contained within an area perhaps twice

that large, an area almost equal in size

to the State of Connecticut and three

'-,7



times larger than Rhode [sland. Devel-

opment of this region on the oast side

of the Cascades will bring with it the

creation and growth of small towns with

their commerce and industries. These

towns will attract nonfarmers—shop-

keepers, artisans, and the like. Rail-

roads and busses will In' required t<

them. Telephone and telegraph lines

will have i" !><• extended. Population

movements will occur. Schools and

homes and churches will be built. The

electric energy which will be developed

at this project will lie used for pumping

water to the farms and the balance will

make possible a \ ast and diversified indils-

I rial development

.

Will not this fruitful growth in a place

w Inch now is waste land send it - beneficial

roots out to the people along the southern

and eastern boundaries of the Nation''

This countrj is so vast that to a stranger

visiting if for the first time, a transcon-

tinental nde on one of our streamlined

trains gives him a feeling of endlessness.

Seemingly for hours without end, he rides

through fertile fields, along restful valleys

nestling between high peaks. He sees a

great varietj of fruit and other products

of Hie soil and a multiplicity of commerce
and industry. To drop t he ( hand Coulee

development into the great economic sea

that is the Nation is like dropping a stone

into a quiet pool causing eddies to surge

on and on until every pari of the pond lias

been brought to rippling life.

JOHN W. POWELL, A CONSETH vTION

PROPHET

1 1 was back in post (
'i\ il War days that

a new era in the national concept of con-

servation was begun and to a large e tenl

fostered by the Department of the In-

terior. Maj. .1. W. Powell, a member of

the staff of the < leological Survey, recom-

mended through the Secretary of the

[nterior to the Congress in 1878 thai thi

public domain should be classified as

irrigable, timber, pasturage, mineral, and
Coal land. He made clear the fact that,

even if the waters of our western areas

were fully conserved anil used, it would
suffice to irrigate but a small part of the

total area and that- much of the remaining
land could be used successfully only for

pasturage. He strongly advocated the

full conservation of the water and pointed
out that it was water, not land, thai was
the lifeblood of the W< I

Powell was bitterly attacked for mak-
ing this declaration against the interest

of the exploiters. The withdrawal of

reservoir sites in western areas upon his

asistence expressed a wise and farsighted

conservation policy. This policy, how-
ever, was defeated l.\ the Congress and
mosl of the reservoirs were thrown back
into the grab bag because the Nation was

not \el sufficiently conservation-con-

scious. Did of the battles of that time

and the Department of the Interior's

agitation for Hie conservation of water,

sentiment was gradually built up that led

to the establishment of the Bureau of

Reclamation in 1 '.1(12, 24 years after such

legislation had been recommended by

Powell. It is also interesting to note that

Powell proposed legislation in 1878 to es-

tablish pasturage districts similar to our

present grazing districts, but more than a

half century elapsed before such legisla-

tion was enacted.

Theodore Roosevelt in his autobiog-

raphy says that t lie first work he took up

when he became President was that of

reclamation. Prior to the Reclamation

Act all irrigation was under private aus-

pices, but from 1902 the Federal Govern-

ment has taken the leadership in this major

field of conservation through the Depart-

ment of the Interior. The successful

conquering of the desert by husbanding

for it life-giving water has given birth to a

i cialized agriculture which has made
possible homes and a livelihood for many
thousands of our population.

During the past 31 years the value of

crops on Federal irrigation projects has

been 10 times greater than the cost of the

irrigation works which have served the

land. Last year the return on these

projects for each acre was two and a half

times that received by the average

farmer throughout the country.

I could give other examples of the many
activities of the Department of the In-

terior in the interest of conservation as

opposed to exploitation, such as the pres-

ervation of the coal lands of the West, the

recognition of erosional processes in na-

ture, the withdrawal of a large part of the

timber lands now in the national forests

on the recommendation of the Geological

Survey, the preservation of mineral lands,

the protection of water power sites, pe-

troleum conservation and the various

leasing acts, all tending to assure the

prudent use of our national resources.

As part of his well-conceived and well

worth-while plan to reorganize the execu-

tive departments in the interest of effi-

ciency and economy, President Roosevelt-

has proposed that the name of the De-

partment of the Interior be changed to

that of Department of Conservation.

Such a change would mean that for the

first time in our history the conservation

of our natural resources would be made
the responsibility of a major department

of the Government. Naturally we find

this proposal bitterly opposed by those

who have been given special privileges in

the past with respect to our lands and
forests and mines and who want to con-

tinue to exploit these and other resources

for their personal enrichment.

The President's reorganization plan

points the way. If the Congress, among
the other powers that he seeks merely to

make it possible to carry out properly the

responsibilities which are his under the

Constitution, gives him the opportunity

to build up a Department of Conserva-

tion in the Federal Government, then we
will indeed have taken a long step in the

direction of protecting our resources and
it would be possible to help man to

conquer himself.

Resettlement on Milk River

Project

OX .11 LY 30 the Milk River project

was visited by a very distinguished

delegation from Canada, including James
Gardner, Prime Minister of Agriculture,

and Norman Rodgers, Minister of Labor,

both from Ottawa; G. W. Spence, Minister

of Agriculture, Province of Alberta, and
D. A. McNevin, M. P., from Saskatchewan,

both of Kegina, Saskatchewan, together

with a number of newspaper men and
others.

The principal object of the visit was to

study the resettlement work in progress

on the project in connection with the for-

mulation of the Canadian agricultural

policy. The Province of Saskatchewan is

particularly hard hit by drought this year

and this project was of particular interest

to i he visitors, as conditions in northern

Montana are comparable with those in

the neighboring province.

The resettlement activity on the Milk

River project is gaining more and more
publicity and visitors are numerous. So

far the experiment has seemed to be suc-

cessful; good crops generally are being

produced by the new settlers; and they

will no doubt, as a rule, be self-supporting

this season and also be able to pay a fair

crop rental to the Resettlement Admin-
istration. The Canadians were greatly

impressed by the very extensive rehabili-

tation program which has been under-

taken in the South Wagner area and par-

ticularly by the rather elaborate houses

which have been provided for the clients.

There is an excellent crop on the proj-

ect, probably the best in its history, and

naturally this also made a favorable im-

pression on the visitors. There is little

irrigation in southern Saskatchewan and

little possibility of irrigation development

because of a very limited water supply.

CONSIDERABLE building activity

is still in evidence on the Owyhee
project. Two well-drilling outfits in the

Mitchell Butte division alone are kept

Imisv almost constantly.
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President Roosevelt

at

Grand Coulee Dam

THE special train bearing President

Roosevelt and his party left Spokane

on the afternoon of October 2, after a day

which was highlighted by his inspect

tour of the Grand Coulee Dam on the

Columbia River and the prediction thai

it would open new lands to thousands < f

desirable settlers from crop-poor lands

of the Middle West.

Relating how he had seen the World's

greatest man-made project cm the Colum-

bia River—Grand Coulee Dam the

President said, "I am certain of the future

of the Northwest. Parts of the Nation

are not so favored."

At the Grand Coulee the President

looked over a promontory vista at the

biggest project launched bj his adminis-

tration and said, "I am made very happy

by the wonderful progress I have seen."

Citing benefits of the project from a

"national point of view", the President

declared

:

"We must remember that probably half

of the total cost of this dam is paid to the

factories east of the Mississippi River.

* * * So in a correct sense it, is :i

national undertaking and is '1 g a

national good."

Viewing a crowd of aboul 5,000 persons

on top of a hill overlooking the great con-

crete span the foundation of which is

nearing completion, the President ex-

pressed the hope that some day there

would be formed a "Grand Coulee

Association" to be composed of workers

on the project who would !» awarded

badges of honor because they were under-

taking a job that would benefit the

Nation for years to come.

Frank A. Banks, construct ion engineer

of the Columbia Basin project for the

Bureau of Reclamation, explained to the

President the workings and power units

He then took the President to the obsei

vation point to look down on the pile of

foundation concrete and machinery.

—

Washington ''Star."

President Roost vt
' Grand Coulee Dam (ram Observation

Enginet r Banks.

I'u: ni with ( onstruclion

BREEDING of Karakul sheep has

been introduced recently in a small

way to the Yakima Valley by a rancher

on the Sunnyside division. The sheep

are larger and more hardy than native

sheep. When cross bred with native

animals the wool crop is said to be

increased bv one-third.

c < >NSTRU< ITION is to start soon on

a 2-million dollar sugar factory on

the Owyhee project. The new factory,

which is to be built at Nyssa, Oreg., by
the Amalgamated Sugar Co., will have a

capacity of 2,000 tons of beets per day.

It is planned to have the factory com-
pleted in time to care for the 1938 crop.

THE engineering department of the

Montana State College has issued

announcement of a short course in Diesel

engines and tractors, to be given by the

college this winter. For further informa-

tion concerning this course enquiries

should be addressed to the Montana
State College, Bozeman, Mont
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Plant Behavior in Drought

By Wilbur W. Weed, Chief Landscape Gardener for Boulder City. Nevada

THIS materia] is based on personal

research and observation conducted

concurrently with and as an essential part

ui my professional duties as chief land-

scape gardener for the Bureau of Reclam-

ation on the Boulder Canyon Project,

Bouldei ( 'it> , Xev.

Boulder City was conceived and built

by the Bureau of Reclamation to solve

the problem of housing the great number
of workers, engineers, and administrative

employees engaged in the construction of

Boulder Dam, power houses, and appur-

tenant works. The town site was located

on an isolated and barren section of the

Nevada desert where a land classification

chart shows an overwhelming percentage

of class VI soil and an almost negligible

percentage of tillable agricultural soil of

class I. Rainfall in this area amounts to

3 to 5 inches only a year, and humiditj is

low and air temperatures excessively high

for long summer seasons.

The usual procedure under an assign-

ment calling for landscape development in

such a setting of adversity in nature

would be to gather cactaceous plant

material, assemble it, and install it in

such arrangements as would give the

greatest ameliorative value. The Bureau

administration, however, set a different

stage. It was required that a normal

development, t hat is, exotic plant material-

i rees, shrubs, and grasses), be used rather

than cacti and other natives, for the

( ason that "we have enough desert,

glaring sand, and cacti in the surrounding

irea without having to be further re-

minded of it." Based on this premise a

large number of problems were presented

for both immediate and future solution,

the solving of which professionally is the

background for this subject material.

The soil overlying the town site is not

soil in a common sense but in truth finely

divided rock material, so finely divided

as to be classified as blow sand, very

light in body and shifty in the wind.

Decayed vegetable or animal matter is

definitely absent. Decomposed granite

constitutes the "subsoil" or underlying

mass. The blow sand by natural move-
ment in the extremely variable but

moderately heavy and continuous winds

normal to the vicinity filled the small

valley and pocket between granite masses

but left numerous outcrops. The out-

crops were in various states of decomposi-

r*r
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turn due to wind erosion and air slacking.

Rough grading of acreage to be developed

had to be immediately followed by fine

grading and tying down.

Failure to tie down the sand either by

finished development (seeding and plant-

ing and maintenance) or by constant

artificial dampening resulted in great

movement and loss of "soil." Conse-

quently, it was made a practice of neces-

sity to rough grade, finish grade, seed

and plant, in one continuous operation of

construction followed by continuous irri-

gation and drift fence maintenance to suit

the situation. A policy of cooperating

with nature rather than opposing it was
adopted as a practical necessity in all

phases of the work.

LOCAL CONDITIONS GOVERN PLANTINGS

The choice of plant materials was defi-

nitely influenced by natural forces preva-

lent. Precedents and antecedents in

horticultural practices under like con-

ditions were found wanting or grossly

inadequate. A composite of experiences,

opinions, and surmises of leading horti-

culturists of the Southwest served in a

way to draw boundary limits between

the practical and impractical procedures.

In general, those plant materials which

have small thick, leathery leaves were

chosen as suitable for use in that the

foliage of this type would have less

tendency to become anhydrous under

desert conditions. In principle this

theory proved correct. However, in

securing a generous variety list of

materials within this limitation errors in

classification crept in to build up in losses

of plant materials in the first growing

season. It was rightly determined at

the outset that the deciduous flowering

shrubs of all kinds, such as Spirea,

Syringa, Deutzia, Weigela, Forsythia,

would not survive the rigors of desert

summer. A few plants of this type were

included in the purchase lists for physical

check on theory. Purchase lists finally

were limited to plants classified as

broad-leaved evergreens, a group exten-

sively used ornamentally on the Pacific

coast, throughout California, north to

Seattle, Wash., and east to Hood River,

< >reg.; and in the Southwest and extreme

Southern States.

Winter temperatures of below freezing

placed some limitations on strictly native

Californian materials. Shade trees chosen

necessarily were deciduous in character,

due to winter temperatures. Ulmus

putnila (Chinese elm), Populus monilifera
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(Carolina poplar), Robinia pseudacacia

(black locust), Melia azedarack umbrac-

uliformis (Texas umbrella), Platanus

orienlalis (European sycamore), and

Froxinus velutina (Arizona ash) were

chosen and have been successfully grown,

priority in value, everything considered,

being in the order named. European
sycamore, though highly rated by Pacific

coast nurseries as suitable for inland arid

regions, has proven distinctly unsuited,

locally, as it is subject to burning (dehy-

drating) of its foliage. Arizona ash,

grown very successfully in southern

Arizona use, seems unable to assimilate

plant food properly in sufficienl quantity

In produce normal growth. The Chinese

elm has proven itself a valuable and
perhaps the number one tree for inland

arid planting. It is well adaptable to

extremes of heat, drought, cold, or alkali.

It responds quickly to plant food applica-

tion, shapes up easily under light pruning

and will stand up well under abuse and

neglect. Densitj of foliage for shade

requirements is in excellent combination

with its ornamental value. Carolina

poplar, being related to that desert

planting standby cottonwood, finds use

and proves itself for desert planting, if

plenty of water is made available to it.

Shade on the desert can be quickly ac-

quired by using trees of this family for

temporary growth while slower kinds

are reaching useful maturity.

The cottonwood was ruled out of the

local picture because of the fire hazard

created by the "cotton." True cotton-

less cotton w I trees (Thornber) were

not found available in quantitj nor was

the stock offered guaranteed true to type.

The ordinary cottonwood being a gross

feeder, and creating a dense shade, was

found not suitable for ornamental plant-

ing comparable with the Carolina poplar.

The Cottonwood's very brittle wood struc-

ture and tendency to break down in high

winds is a distinct liability in its use and

maintenance as an ornamental tree.

IMPORTANCE OF AIR CIRCULATION

The black locust proved hardy and

drought resistant. It blossoms freelj

under all conditions and responds readily

to heavy feeding and to pruning for shape.

It is of moderately slow growth under

drought but is persistent in its gains.

It makes a faster and more supple growth

under plenty of water. However, supple-

ness of trunk which accompanies rapid

growth of this tree is such a disadvantage

in trunk training as to offset gains made
in spread of top through such forcing.

The Texas umbrella tree is familiar to

most desert sections as a standard for

maximum density of shade. Its crown,

naturally symmetrically shaped, has a

marked ornamental value, in flower and

out.

Bouldei Cily, <i transformation from desert to a city beautiful.

Air in circulation, even though il be

warm air, is a prime requisite for comfort

in arid regions. Nature sends air currents

rushing from one section to another in a

constant game oi balancing air tempera-

tures A common development of the

home site in arid sections finds the house

and surroundings completely hemmed in

by squatty growth of shrub and tree.

The shade is dense, which was the prime

reason for the planting. Air circulation

is at a minimum, however, and heat suffer-

ing is usually intense and the only relief

afforded is from sun glare. Pruning the

trees for shape and encouragement of

growth in desired directions will play an

important part in promoting and main-

taining air circulation in like situations.

The head of the tree must be well off the

ground. The shade cast is proportional

to the spread of the top of the tree; and
the high head, while permitting air circu-

lation along the ground in the human life

zone, changes the location of the shaded

area away from the trunk instead of close

to it.

Under most drought conditions heavy

irrigation is the rule at the spot of oasis.

Generally an abnormal, weak, and exces-

sive growth of stem and foliage follows.

This weakness of growth is also attribut-

able in part to the impracticability of

making a food supply available in suffi-

cient quantity to balance the heavy mois

ture consumption. Shallow root s\ stems

i\ mt; close to the top of the ground to take

advantage of surface irrigation require

that tree tops be kept low and thin.

Heavy fluctuations in intensity and sharp

dired ional changes of seasonal winds may
also contribute to the requirements for a

well-balanced tree top. Thinning by prun-

ing to offer a maximum of shade with a

minimum of foliage density enhances both

utilitarian and ornamental values of the

shade tree under these conditions.

An important plant behavior under

conditions of aridity, low humidity, and
high air temperatures observed in this

research has to do with seasonal growth.

Normally best and most prolific plant

growth seems to set on in air temperatures

of between 50° and 76° F. Under

desert conditions of 84° minimum tem-

perature common in a long summer
season on the Nevada desert, plant

metabolism is observed to become upset.

A normal dormant season for deciduous

plant materials and a rest period for

broad-leaved evergreen and coniferous

evergreen plants begins in the fall and

continues through the winter season.

Growth and development occurs in the

opposite seasons of spring and summer,

normally. Under observed conditions

two dormant seasons are manifest.

The abnormal dormant season is in the

middle portion of the intense heat period

and follows a short growing season. The
spring growing season starts early on the
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of an exceptionally short normal

dormant period. The length of

ing growing period is dependent

on the early or late approach of the

summer heat. When minimum air tem-

peratures pass 70° an immediate slowing

up and stoppage of growth is apparent

in all plant materials. This condition,

. ailed in this study the abnormal dormant

\ en under irrigation and

a human struggle to keep foliage dehydra-

tion from setting in begins. At the end

of the intense heat, when minimum tem-

peratures drop to the 70's (° F.) again

an active and prolonged and highly

satisfactory plant growth is commenced.

Then the normal winter dormant season

follows, late and slow in reaching com-

pleteness. The metabolic upset thus

described adds not a little to the horti-

culturist's problems.

ORNAMENTAL THEES PLANTED

Coniferous evergreen trees, arborvitae

and cypress mostly, were installed on the

business streets of Boulder City as orna-

mentals. The varieties used were Thuya

beverlyensis and Supressus guadalupensis,

respectively. Each thrives very well

under drought conditions current in the

problem, especially the arborvitae. Ap-

plied plant food in the form of commer-
cial fertilizers proved a detriment to

growth and a fine living was generally

drawn by the live from dry and poor

soils. It was found that the coniferous

frees could be "drowned" by overwater-

ing. The irrigation of the evergreen

street trees had to be finch gaged by Hie

condition of the foliage and gei ra

appearance of the growth. The conifer-

ous evergreens responded to pruning

for shape and density of foliage in a

satisfactory manner. Most pruning was
light and done with hedge shears.

Broad-leaved evergreen shrubs in most
of the varieties on purchase lists survived

bul many kinds have failed to put on

either root or top growth over a period of

years. Some varieties with the thickest

leaves took the shortest period to oblivion.

Extremely low humidity and consequenl

dehydration of foliage is the underlying

cause for most plant material losses in this

situation. Ground moisture can be kept

almo i constant by irrigation. Dail

ground evaporation can be equalled an I

passed but one cannot hurry moisture

through a plant assimilative system. If

the cellular density of the leaf is sparse

or the output, by evaporation from leaf

area passes the plant's volume capacity,

dehydration results. Those plants with
a great volume of small I'

I
\fi/rhis

comm unis mycrophylla (small-leaved
!

n myrtle) do well under extreme
high air temperatures with ground

i lable because of large

capacity for replenishment of moisture

losses in foliage.

An important contributing factor in

plant material losses in areas plagued with

shifting sands is the burying effect of

piled up soil. The drift of topsoil or

blow sand stops at a barricade formed by

a planted group or the moisture barricade

resultant from irrigation. The leading

edge of the developed area (that is, the

edge nearest direction of prevailing wind)

becomes a trap for the wind-carried

particles. A minute but persistent build-

up of soil level results, varying in width

with the velocity of the soil carrying wind

and the effectiveness of the barricade.

Locally this build up of soil elevation is

at the rate of l}i inches per year and for a

depth in width of 100 feet from the leading

edge. Plant materials in the built-up

area have their root crowns buried to a

suffocation depth in a short time. Re-

grading or at least cupping to normal

planted depth above the root spread area

is necessary. The nonprofessional is

prone to overlook this circumstance as

a cause for plant decease.

EVEN IRRIGATIONS HIGHLY IMPORTANT

Irrigation practice is another definite

starting point for a policy of cooperation

with nature as against opposition to it.

Irrigation becomes a highly technical

business when correlated to success in

growing plant materials under desert or

drought conditions. Evenness of distri-

bution outweighs in importance quantity

of application. Method of distribution

has a distinct bearing on evenness of distri-

bution. In all eases the human element

affects results. Under desert conditions

a fine balance must exist between daily

surface evaporation, soil absorption by

NOTICE
Beginning with the issue of

January 1938, the subscription

price of the Reclamation Era will

be as follows:

To water users on the Federal

Reclamation projects, 50 cents;

To others in the United States,

its possessions, and reciprocal

countries, $1.00;

To subscribers in foreign coun-

tries not holding reciprocal rela-

tions with the United States, an

additional charge of 36 cents to

cover postal charges.

This notice affects all new sub-

scriptions and renewals.

attraction, and plant consumption. This

balance is extremely difficult to compen-
sate, and varies definitely with the

season and with daily conditions of wind
and humidity. A low-lying ground wind
gathers reflected heat from undeveloped

areas, air masses are heated above normal,

and a drying and burning effect sweeps

across the developed area to the detriment

of plant materials thereon. Wind veloc-

ity affects the distribution of water by
sprinkler systems both beneficially and
detrimentally.

A light breeze with its base 5 to 7 feet

off the ground carries no silicious material

and serves beneficially to break up water
columns emanating from sprinkler nozzles.

The low -lying strong ground wind,

however, serves to carry loose dust or

soils from the undeveloped area for

deposit on the developed area and to alter

the point of rest of sprinkler-distributi d

water. Continuity of wind from a parti-

cular compass point or expectancy of a.

majority of the total air movement from
thai point will definitely affect the design

of sprinkler systems calculated to afford

100 percent coverage.

Overirrigation, that is, applying more
than can readily be absorbed or is

evaporated is equally as damaging as

underirrigation. High air temperature

affects water temperature of surpluses

lying on the surface unabsorbed. Grass

foliage is immediately affected adversely

by scalding water. The unthinking gar-

dener may also destroy plant material in

quantity bj using a hose without first

dispelling hot, water therefrom when the

hose has been exposed to hot sun for a

period.

An important relation exists between

relative humidity, air temperature, and
evaporation factors and the advisable

irrigation period of the day. Where
humidity is low and evaporation high

because of high air temperature or drying

winds overhead irrigation can be safely

done in sun heat and is in fact desirable.

Pace can be kept with evaporation losses

and the fiber deteriorating effect of alter-

nate wetting and drying be somewhat
overcome. Where humidity is high irri-

gation in maximum sun intensity may
cause foliage burn by magnification of

heat rays through water globules on

foliage. Night watering in high humidn \

and desert heat is a cause for morning

mildew. Early morning watering is more
beneficial under the latter condition.

The trial and error method coupled with

a keen analytical observation of results

is quite necessary in reaching a successful

conclusion in desert irrigation problems.

The practice evolved must duplicate ideal

natural growing conditions for finest

degree of success.

Ground covers and grass seeds have

required a great share of study in meeting



local requirements of development. Nec-

essary irrigation practice causes a shallow

root development at best in all classes oi

plant materials. The normally shallow

rooted grasses are eliminated at the outset

and the normallj deep rooted grasses

enter the elimination contest. The soils

in this problem were particularlj devoid

of plant food in sustaining available

quantities. This fact was proven by soil

analysis and verified by trial plantings.

Grass seed sown in unfertilized soils "
i

minated promptly and grew to a height

of three-fourths inch in a very short period

under proper conditions of air tempera-

ture and moisture At this point, a defi-

nite stoppage of growth indicated that

plant food contained within thi seed

kernel was exhausted and that sustaining

quantities from the soil were not available.

GRASS PLANTING!

Combinations of lawn glasses were

planted, each variety of seed having a

desirable characteristic or offsetting an

undesirable characteristic of its com-
panion or companions in the combination.

After trial of fescues (Festuca species and
F. Pralensis), rye, red top (Agroslis alba),

and white clover in many combinations,

a perennial rye grass {Lotnun perenne

Pacey) was used as a base with white

Dutch clover (Trifolium re-pens) added.

This was found best suited for local con-

ditions of soil and climate. White Dutch
clover is not a grass but added to the rye

grass base lawn at, the beginning of the

second growing season it, aids materially

in keeping a rich green color on the de-

veloped area and in turn builds nitrogen

in the soil for the benefit of the other

grass. The clover would not survive

planted alone or when planted in com-
bination initially. The clover with gen-

erous irrigation holds up well under

desert heat and acts somewhat as a. nurse

crop for grasses with less stamina. The
clover will not stand traffic but when sub-

jected to traffic recovers quickly when
the abuse is lifted. Any discussion of

grass planting in the desert brings up thi

question of Bermuda grass (Cynodon
daclylon) suitability. In the belief that

no conscientious horticulturist, knowing
all its disadvantages would without, com-
pulsion recommend its use, this reviewer

is willing to limit comments made thereon

Bermuda grass is a ground cover, nothing

more. In this problem it has been suc-

cessfully done without. In most desert

situations the winters are very nominal

in severity and the clover and rye com-
bination stays green throughout the year.

Bermuda grass is a total loss in lawn value

from early fall to late spring. The usual

procedure where winter lawns are required

following a Bermuda summer lawn is to

renovate the Bermuda sod and sow in

Italian rye grass (Loliu/n multiflorum) , an

annual, for winter sod. This proves an
expens; ' inent in that it means
a new lawn each fall. The rye and clover-

lawn has its losses in summer heat, it is

true, but at the most such a lawn requires

but spot seeding each fall to restore 100

percent Coverage and this is doin al a

minimum of i

SELECTING FERTILIZER

The problem of choosing a suitable

fertilizer is one of the first to meet and
solve when reclaiming desert soils to

profitable or ornamental use. Watei

supply and distribution seems to merit,

first consideration but a method and

of furnishing plant food is surely

second in importance or equal in rank to

irrigation. It was necessary to add

humus to 1 he sand in t he subject problem

to give the "soil" substance or body, and
weight. The sand needed weight to hold

it, down. No deposits of clay or heavy
soils were available for hauling in and
mixing with the sand. Peat moss was

added I >\ manual mixing to give body,

weight, and moisture-holding properties

to the surfaci area * hopped hay and

straw wen used on other test plots. Norn

of these materials could be kept down
even under sprinkler irrigation until the

seeding could be accomplished. The leasl

drying of the surface in wind and sun

caused the added materials to l» cat

tend and lost. Excess irrigation floated

the peat moss to the surface where it,, too,

soon became a plaything of the wind.

Available supplies of animal fertilizers

used on test, plots brought in excessive

amounts of weed seed infestation, parti

cularly Bermuda grass, and caused a great,

deal of loss by burning. In natural <\<\

ness here decomposition of organic man-
tnd subsequent availability of fer-

tilizing values is exceptionally slow. A
shift to commercial fertilizers, ammonium
sulphate, treble super-phosphate, and
potash, each element applied separately

but the lot applied coincident with grad-

ing and seeding, gave the most satisfac-

tory results. Humus content has been

built up gradually through fallen grass

cuttings and decaying grass roots in

seasonal rebuilding of large areas. Decay
of organic material by composting was

unsatisfactory because of air dryness

Commercial fertilizer application was

made on the surface anil percolation was

by washing down in the normal course of

irrigation. The elements of the commer-

cial fertilizers were purchased separately

to avoid buying nonessential fillers.

PLANT BEHAVIOR

The peculiar plant behavior caused by

seasonal variances in natural conditio]

in this particular setting makes fertilizing

and especially the use of commercial ferti-

lizers in the practice of plant feeding a

precarious business. Conditions of ah

temperature and humidity and ground
moisture content must be finelj gaged

Hea initiation in sandy soil leaches

away quantities of plant foods before

availability or absorption. Numerous
programs of light, feeding prove better

than few periods of heavy feeding under
conditions. In any event feeding in

1

1
of desert summer sun during the

abnormal dormant, season previously dis-

cussed herein is strictly fatal to planl life

[nseel pests and diseases are a1 a mini-

mum in the desert where humidity is low
and vast areas of barren lands predomi-

nate. Almost as scarce as flies and mos-
quitoes and plant insects are flowers,

annual, biennial, or perennial. Wind,

sand, heat, and resultant, aridity are the

four horse-men of the desert in a, great con-

spiracy, against the floriculturist, amateur
Or professional. The climatic conditions

appear as enervating to plant life as they

are tn human life. The nonhorticultural

solution of planting a concrete lawn and

painting it, green finds its most, willing

followers under such conditions of ad-

versity.

Other subjects concerning plant, be-

havior in conditions of extreme drought

have been observed that must go un-

touched iii this short discussion by reason

that the Study thereof is not complete.

A great new period for observation in the

subject problem is now opening up. With
the storing of water behind Boulder Dam,
the world's largest artificial lake is form-

ing. The great, local weather question is

about to be answered. "Will the exist-

ence of Lake Mead change weather condi-

tions of adjacent areas?" Boulder City

residents in general claim to note increases

in humiditv . Summer thunderstorms

and summer precipitations are apparently

on the increase. What will the plant life

reaction to increased humidity be? First

formation of mildew on lawns appeared in

the summer of 193t>.

For the first growing season the berried

ornamental plants set on berries and held

them. The berries matured, colored, and
served ornamental purposes. It will be

interesting to follow reactions of plant life

with the changes of humidity, if any, in

comparison with their behaviors of record

and reported herein.

In reclamation or development of i leseri

areas the practicing horticulturist, must

recognize the limitations of man; must
cooperate with, rather than work against,

nature; must duplicate, as nearly as pos-

sible or practical physically and economi-

cally, the natural phenomena and condi-

tions Of growth. Maintenance must be

planned as carefully as is construction,

and the economical and physical limita-

tions of maintenance must not be

exceeded by the enthusiasm of the con-

struction period.
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The Shoshone Canyon Conduit

of the Shoshone Irrigation Project,

II voming

Ti
^HREE miles west of Cody, Wyo.,

ridge begins its 4,000-foot rise from the

plains of the Big Horn Basin. This ridge

locally is a tilted fault block. On the

uplifted back side the capping sediments

dip uniformly eastward toward the Big

Hum Basin. Near the escarpment the

beds are contorted by drag folding.

The valley upstream from the fault is

relatively broad since the underlying,

down-dropped sediments ottered little

ince to the combined scour of the

two tributaries joining within the area

and this basin forms the site of the Sho-

shone Reservoir. Eastward and down-
stream the Shoshone River encountered

granite beneath the capping sediment,

which indicated a vertical uplift of approx-

imately 3,000 feet along the fault. In

the hard granite the river was only able to

cut a narrow canyon, which farther down
gradually opens as the overlying east-

ward dipping sediments are reached.

The entire canyon, including the granite

and sedimentary areas, is about 7 miles

long, the Shoshone Dam being located

near the head of this picturesque portion

/>' /. B. Hosig, Engineer,

Bureau of Reclamation

of the scenic road to the eastern entrance

of Yellowstone National Park. The
dam raises the water about 230 feet,

plugging the outlet of the basin to form

the Shoshone Reservoir with a capacity

of 456,600 acre-feet. The reservoir is the

heart of the Shoshone Irrigation project.

The developed portion of this project

comprises about 67,000 acres of irrigable

land located in the northern part of the

Big Horn basin around the towns of

Powell, Frannie, and Deaver at distances

of 20 to 60 miles from the dam. Water
for these lands is turned into the river

at the dam and diverted to the left and
right banks at the Corbett and Willwood
diversion dams 15 and 20 miles down-
stream, respectively. Private diversions

still farther downstream supply an addi-

tional irrigable area of 50,000 acres lying

about the towns of Byron, Cowley, and
Lovell.

These irrigable areas, together with

about 15,000 acres around and above
Cody, which have diversions from the

South Fork above the reservoir, constitute

t he low-lying arable lands of the Shoshone
River valley. They have never experi-

enced a water shortage and are but a light

load for that magnificent stream from
the "Shining Mountains" as the Absa-

rokee mountains were called by the

Indians in allusion to their gleaming

snow fields.

Additional irrigable areas totaling

90,000 acres lie above the present canals

of the project and over divides in the

valleys of Dry Creek and Greybull River

to the south and the valley of the Clarks

Fork of the Yellowstone River to the

north. They await development through

a high-line canal system. That canal

system heads at the Shoshone Dam on a

grade contour 125 feet above stream bed
at that point. The grade contour reaches

the mouth of the canyon after a traverse

of about 3 miles at an elevation 230 feet

above stream bed and about at the eleva-

tion of the highest terrace or bench of

the Shoshone River valley. The writer

knows of no other valley of the magnitude
of the Shoshone Valley where the history

of the successive lateral meanders of a

stream is so largely and clearly perpetu-

ated by benches. The benches make
steps of 50- to 75-foot rise and !4-mile to

5-mile tread. At places they have been
modified by side-stream cuts and fills but
they still dominate the topography. At
the greatest swell of the alluvial part of

the valley in the vicinity of Powell their

combined width is 20 miles which is

two-thirds of the total width of the valley.

At the mouth of the canyon their width

is less than a mile.

Owing to the narrowness of the canyon,

it was obvious that a single conduit

through it including diversion works and

a river crossing at the mouth would cost

less than two conduit lines, one on each

side of the river. Because of a bend in

the canyon, the line on the south side of

the river is on the inside arc and was
chosen for the location of the joint line,

although the land now to be developed

and the bigger peak-load requirement are

on the north side. The north side lands

Heart Mountain Division, Shoshone Proj-

ect. Natural cave in Shoshone Canyon
< ontlu.it looking ahead for Station 140.



constitute the Heart Mountain division

of the project. The joint canal line is

now called the Shoshone Canyon conduit.

CONDUIT LINE 14,720 FEET LONG

Preliminary plans contemplated that

the conduit be a tunnel section through the

granite core of the uplift and through two

ridges where limestone bluffs narrowed

the canyon; elsewhere it was to be a cut-

and-cover section. In the more intensive

study and prospecting of final location,

it became obvious that one continuous

tunnel would not cost much more than

the original proposal and undoubtedly

would be less subject to landslide haz-

ards and, hence, probably would have
less operation and maintenance costs.

The landslide hazard was especially

serious along the lower mile of conduii as

a break would not only damage the con-

duit but probably also would damage
seriously the Cody-Yellowstone Park

highway which runs roughly parallel to

it in steep side-hill location on a grade

line 100 feet lower. The adopted tunnel

or conduit line is 14,720 feet long. Its

upper end is a tunnel about 100 feet above
stream bed driven around the Shoshone

Dam in 1910 for the immediate purpose

of affording a passageway to bypa
driftwood collected with the first filling of

the reservoir. Upon the completion of

this use, the tunnel was plugged off near

its upper end. This readily permit thi

joining of the old with the new work and

the installation of the gates, leaving only

the work of the removal of the plug and

construction of a trash rack as items to

be built in a limited time when the reser-

voir must be held at a low stage. The
lower end of the conduit is on a line with

the proposed siphon crossing of the can-

yon. Besides being the division point

for the Heart Mountain and Oregon

Basin supply canals, this end will be the

take-off for a wasteway return to the

river and a possible take-off for a power
development

A small deviation from the most desir-

able alinement is necessary to avoid

passing under the Shoshone Cavern
National Monument. This is an area

embracing an uncxploited and as jet not

thoroughly explored system of caves

known as Frost Cave, the mouth of which

is about 1,000 feet above grade line. The
preservation of this area as a national

monument is owing to the foresight

and energy of the early builders of the

Shoshone project, notable D. W. Cole,

construction engineer of the Shoshone
Dam.

In the local geological column the

granite at the horizon of the dam is

4,500 feet below the strata which is the

present top and east slope of the Cedar-

Rattlesnake Mountains ridge and against

which the highest terrace feathers out.

The tunnel must pass through most of

this column. Roughly it is as follows: 1

Thick-
ae
bed in

i lation System

feet

1,300... Granite Pre-Cambrian.
145... Flathead sandstones... M iddle ' !ambrian.
575 « tross Ventre shales Middle Cambrian.
510... ( lallatin limestone Upper I 'amhrian.
450... Iti.- Born dolomite l rpper < >rdo\ ieian

180 Three Fork limestone i rpper 1 levonian.
900 \1 adison lime; tone Mississipian
170... \ msden formal ion Mississipian
180... '1 ensleep -andstone Pennsylvanian.

Additionally, the river was trenched

250 feet below the highest terrace ex-

posing at the mouth of the canyon the

Ember limestone and the Chugwater or

old red beds formations which lie on top

of the Tensleep sandstone. The latter

formation frequently exposed along the

Rockj Mountain fronl often contains hot

springs and the Shoshone River section

is unusually well supplied. The river

bottom from the siphon crossing down-
stream for a distance of a mile fairly boils

with them. Some are very large and
their total outflow is estimated al 90

cubic feet per second. When the highesl

terrace was being built, the vents were at

that level and they formed a hot-springs

terrace, fragments of which indicate that

it had an area of upwards of 1 square

mile and was comparable to similar

phenomena in the Yellowstone Park. As

the river trenched deeper and deeper,

cutting the successive terraces, the

springs dropped with it forming corres-

ponding hot springs terraces at the i th

of the canyon. The highway crosses

such a terrace which is still devoid of

vegetation and upon which the extinct

hot springs cones appear as though water

had left them but yesterday. The mate-

rial is mostly travertine and the total

volume, all materi tl brought from within

the earth, probably would be measured in

millions of cubic yards. Gases, notably

hydrogen sulphide and carbon dioxide are

also brought forth with the water. The
former gas under favorable conditions

(unfavorable to the senses) may be

smelled at Powell 25 miles downstream

and gives point to the familiar name
"Stinking Water River." Mixed with

the more common thermal deposits are

sulphur and gypsum. Pieces of rock

containing pure sulphur in quantity suf-

ficient to continue burning, after having

been lighted with a mat eh, may be picked

from cuts along the highway. Before the

development of sulphur mining by means

of wells in Texas and Louisiana, these

sulphur deposits were worked commer-
cially, but the cheaper supply has made
operation unprofitable and the mills are

' From Geology of the Mountain Uplift Transacted

by the Shoshone Canyon, Wyo., by G. Duncan

Johnson, Journal of Geology, vol. 42, p. 809.

Shut down. The nature of the deposits

as n\ ealed by shallow cuts is not obvious,

but the} appear to be a heterogeneous

mixture of sulphur blobs, limestone

blocks, and gypsum, i ill of which is in

fair-sized crystals. Such a deposit might,

occur were the mixture the crumbled

residue of a limestone strata, in which

much of the limestone had been replaced

by sulphur and gypsum prior to the

breaking down of the strata and from
which most of the remaining limestone

had been removed by ground-water

leaching.

The concrete-lined tunnel is to have a

12-foot horseshoe section and a capacity

of 1,200 cubic feet per second. The
normal lining is to have a minimum
thickness of (i inches. Support for

ordinary soft ground consists of .3-inch

timber lagging held in place by 5-inch

10.0 I-beam steel sets curved to clear the

finished section bj li inches and sup-

ported at the invert corners by steel

plates resting on timber sills. Th<

are spaced as the loading dictates. Verj

soft ground has 1 1 < > t been encountered but

plans to combat it contemplated a cir-

culai section and segmental pressed-steel-

plate liners

WORK DONE IX r\\ SE TS

Work on the presenl contract begins at

station 8. In view of his equipment, the

contractor elected to divide the job in two
pari-, driving about half the tunnel from

headings right and left of an adit inter-

secting at station II '',
I and the re-

mainder from an adit intersecting at

station 121 . Under this arrangement one

plant sufficed for the work. The full sec-

tion is driven a1 one operation. Drilling

is done from a track-truck jumbo on which

six drills are mounted. Mucking is a

power operation job and muck trains are

moved by electric storage-ba1 tery-pi iwered

locomotives. All power is obtained from

the Shoshone power plant. Interchange

of drill rig and mucking machine bet ween

the two headings keep- both piece- ol

equipment busy and is the key to driving

operations. The normal output per day

of the combined equipment is three rounds

of about 12 feet each. Ventilation is

principally by means of a suction system,

each heading having its own -heel metal

pipe line and independent fan at the

mouth of the adit. Alter each blast,

compressed air is discharged near the

heading to assist in removing the noxious

gases from the working area.

Work from the upper adit was princi-

pally in granite, sandstone, and shale.

Work from the lower adit has been prin-

cipally in limestones and while the possi-

bility of encountering underground cav-

erns was recognized, there seemed to be no

reason for either attempting to find them

(Continued on p. 207)
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' lear Creek Reservoir area thoroughly

cleared of dead limber by C. C. < '., Yakima
Project, Washington.
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77;^ Future of the Civilian Conservation Corps

/' llfred R. Golze, Supervising Engineer, C. C. C.

JUNE 30, 1937, terminated the exist-

ence of one of the first of the 1933

emergency measures - the Emergency
Conservation Work organization.

During its I years and 3 months of

activity, the Emergency Conservation

Work developed its splendid record of

achievement on a conservation program
of great national favor by the operation

throughout the Nation of work camps
for young men. Because of the nature

e camps, they soon became known
as Civilian Conservation Corps camps,

or more briefly and popularly, C, C. C
camps.

It, seemed only natural that in June
1937, when Congress completed legisla

lion to continue the conservation work of

the former emergency bureau, the name
selected for the agency should be the

n ( Conservation Corps. The I I

C. \ci
i Public, No. 163, 75th Con- i,

approved on June 28, 1937, provides that

i he work of the C. C. C. shall be continued
for a pen,,.

I of 3 years from July 1, 1937.

This new ( I I act contains L8 sec-

tions selling forth in detail the basic

provisions for operating the Corps. The
act provides for carrying on the Emer-
gency Conservation Work, but with a

number of important changi

Enrollment in the Corps is no longer

confined to boys on relief. Youthful

citizens who are unemployed and in need

of relief form the main body of C. C. C.

enrollees. War veterans and Indians are

admitted in limited numbers. The maxi-
mum permissible enrollment fixed by
statute al 315,000 men is divided into

270,000 juniors, 30,000 war veterans,

10,000 Indians, and 5,000 men in the

territories and insular possessions. Jun-

ior enrollees must be unmarried and
between the ages of 17 and 23, all other

enrollees are exempt from the age and
marital pro\ isions

Excepting the war veterans and five

\rm\ facilitating men in each camp, all

C. C. (
'. enrollments are for a period of

not less than months, but not to ex-

ceed 2 years. A recent decision of the

Acting Comptroller General has held

that service in the Corps, while it was a

part of the Emergency Conservation

Work organization, has no bearing on
service in the C C C. after July 1, 1937.

This ruling has permitted many boys who
had completed 2 years or more in the

C. on June 30, 1937, to remain for

2 years more if they meet the age and
other requirements.

The Director of the Civilian Conserva-

tion Corps, appointed by the President

and confirmed by the Senate, has com-

plete and final administrative authority

in supervising the operation of the Corps,

subject only to such rules and regula-

tions as may be prescribed by the Presi-

dent. In accordance with the provisions

of the act, the cooperation of existing

Government departments will be con-

tinued in the future operation of the C. C.

C. camps. The War Department is

charged with the responsibility of housing

and feeding the men and with all matters

relating to health and transportation.

The Labor Department is the active

agent for selecting the boys to enroll in

the C. C. C. The Department of the

Interior and Department of Agriculture,

through their various bureaus, will con-

tinue to direct the work projects on con-

servation activities and to provide job

training.

PURPOSES OF THE C. C. C.

The purpose of the Civilian Conserva-

tion Corps is primarily twofold. In addi-

tion to providing for employment and

vocational training to the men, useful

public work is being accomplished in con-

nection with the conservation and de-

velopment of the natural resources of the

United States, its Territories and insular

possessions. It is expected that in the

future more time will be devoted to the

educational features of camp life. Teach-

ing of the boys while "on the job" is a

fine, practical method of preparing the

men to earn their own way in later life.

"On-the-job" training is followed up by

whatever classroom work is desirable.

Increasing voluntary attendance of the

enrollees at the job training classes during

the past year has indicated that this phase

of their camp life is growing in appeal, and

excellent results are anticipated.

Since the first C. C. C. camp began

operation on a Reclamation project in

May 1934, the efforts of the enrollees in

the Reclamation camps have been con-

centrated on works designed to be of

permanent value to the project and to

increase the security and stability of the

Government's investment in Federal Rec-

lamation. The recent period of dry years

in many parts of the West, coupled with

the effects of the depression, has developed

conditions indicating that there is ample

opportunity for the Civilian Conservation

Corps to participate in improvement of

conditions on Reclamation projects.

In the past 3 years, camps have been

established on nearly every Federal

Reclamation project, which, constituting

as they do the practical conservation of

soil and water, offer an ideal field for
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C. C. C. work. C. C. C. enrollees have
accomplished a vast amount of urgent

construction work on the irrigation dis-

tribution systems and also much related

work seeking to improve the condition of

the projects. A summary of past ac-

complishments appeared in the Septem-
ber issue of the Era.

Federal Reclamation Crops

FEDERAL Reclamation projects (lur-

ing 1936 contained one-half of 1 per-

cent of the total cropped acreage in the

United States, but they produced crops

worth 1.3 percent of the total value of

all crops in the country.

Of the big staple crops, which domi-

nate some other areas of the Nation, the

Federal projects produced negligible quan-

tities; of corn one-half of 1 percent of the

total; of wheat 0.7 of 1 percent; and of

cotton 1.4 percent.

Of the specialty crops, however, these

project lands produced appreciable quan-

tities. They produced 10.0 permit (it

the Nation's sugar beets; 9 I percent of

its alfalfa seed; 6.8 percenl of its pears;

7.8 percent of its <li >\ er mhh\.

The following table will show how
some of the. major crops of the Federal

projects compared with the national

totals:

Comparative Statistics on Principal

Crops for the Entire United States

and Federal Reclamation Projects,

Season of 1936

Crops. . .value .

Do ii re

Corn_-. _ .bushels..
Wheat do
Barley do
1 i'i ..... ...do -

Kyc 'l"

Alfalfa seed.. <1"

Flax 'In

Hay tons,.
Alfalfa ..do ..

Sweet clover seed
bushels.

.

Beam .do
Potatoes.. 'I"

Apples .to

Pears do
Peaches do
Sugar beets tons..
Cotton bales..

Entire
United
States

$6,084,932,000
315, (His. ill Id

I..MM,.'it 7, (It 10

626, 161,000
147, 152,000
789, 100,000
25,554,000

860,000
5,908

70,224,000
24,750 000

tl'.i'J t

18, 537, 000
997,1

108,031,000
24,128,000
40. 1 18, 000
9,177,000
12,407,000

Federal
Reclama

lion

projects '

$78,902,818
1,629, 174

1,730,23:
i ,,i i ,

I 98 :

2 i 10 760
IS, 161

77, 798
12,073

105,400
1,540,796

54,956
621,234

. 9

5,155,306
1, 637, 872

730,985
l,003.17ii

1711,440

Per-

cent
Recla-

iii

tion
proj-

ects

1.4
:;

9 i

(I

I

6 2

;

-

.; 3

; 9

4 8
6.8

I 6

10.9
1.4

1 Warren Art lands are, not included.

Shoshone Canyon Conduit

(Continued from page 265)

or to avoid them. Small caves were en-

countered in both headings soon after the

excavation reached the tunnel line. At
1,700 feet west, an opening was made into

Irrigation flume built by C. C. C. <>r<r drainage canal, Newlands Project, Nevada.

a large ca.\ e which parallels the tunnel and
which opens into it :it intervals for a

distance of 100 feet. Still farther west

additional small ca\e- were encountered

This section is opposite 1 lie Shoshone

Cavern National Monument.
In the east heading more spectacular

and disturbing conditions were encoun-

tered. A number of small caves carrying

carbon-dioxide gas were encountered.

The gas appears to have been the cause

of bad air conditions which caused two

fatalities. Vboul si)0 feet in, sulphur

deposits were encountered. At one set-

up where "dry drilling" was being prac-

ticed, sulphur powder from the drills

which accumulated at the face was set off

in a bluish flash, like a photographer's

magnesium Hash, by a spark from a drill.

The resulting consternation may be

imagined. Fortunately there were no

fatalities. At 1,760 feet in, a large cave

with sulphur deposits was again en-

countered. During a Sunday shut-down,

,i careless visitor tossed a cigarette stub

to the floor of the cave and set a sulphur

deposit afire. A 3-day interruption of

work resulted. The issuing sulphur di-

oxide fumes filled the east heading and

adit and extended some distance into the

west heading. The resulting excitement

and apprehensions concerning inex-

tinguishable fires of brimstone in the

bowels of the earth causing irreparable

damage to the project ma} well be

imagined. A representative of the Bu-

reau of Mines with proper equipment
and experience in such situations was

called and made an investigation. He
found that the fire had been extinguished,

probably by material falling on it and
suggested improved met In ids of pro-

cedure and new arrangements of the

ventilating system so that work could be

resumed. At 1,820 feet in, another

cavern was encountered which extends

for 223 feet along line .and is 60 feet wide

by sO feet high. It required a large

quantity of the muck from the west

heading to fill the cave to tunnel grade

so that the track could be carried across

it and "tunneling" could be resumed.

Several more large caves lying to bhe

south of line were broken into before the

east heading reached the cast portal.

At this writing, the west heading has

passed the Shoshone Cavern without dis-

closing additional large caves.

The present work was started with a

W. P. \. allotment by the Bureau of

Reclamation in the fall of 1935. W. F.

Kemp is construction engineer and the

Utah Construction Co. of Ogden, Utah,

is the contractor, V. M. Samuels being

the construction superintendent, J. M.
Petral the office manager, and Jack 3toi

the tunnel foreman.

267



Address of President 0. S. Warden, Annual Convention of National

Reclamation Association, Casper, Wyo., October 12-13-14, 1937

THE 14 Western States thai have

membership in (lie National 1;

[nation Association make a big ranch.

Th( re are 600,000,000 acres of land in this

wide and deep western country—one-
third of the area of continental United

States —a group of States as large as an

eastern section from the Atlantic Ocean

to the Ohio River. The other da} I

pulled histories down from the shelves to

rediscover how Uncle Sam acquired the

territi irj we are now t r\ ing to make lit,

fur homes and cities. It is an interesting

investment story.

EARLY ACQUISITION OF LAND

The early Presidents began to buy large

chunks of land, adding to the territory

acquired from Great Britain by treaty at

the close of the Revolutionary War.

Presidenl Jefferson, a firm believer in the

value of land, took 15 million dollars from

the Federal Treasury and gave it to

Napoleon for the so-called Louisiana Pur-

chase. In thai area there was included

North Dakota, Nebraska, and parts of

Montana, Wyoming, and Colorado, west

of the Rockies. By discover}' and settle-

ment 300,000 square miles were acquired

within the present States of Washington,

Oregon, Idaho, western Montana, and

Wyoming. Texas seceded from Mexico.

After the War with Mexico, the United

States augmented its western domain by

more than 500,000 square miles in New-

Mexico, Arizona, California, Nevada,
I tali, and Colorado. There was a cash

item in the deal al the end of the trouble

with our neighbor at the south of 15 mil-

lion dollars. Through the Gadsden Pur-

chase a few years later we were able to

buj a pari ol southern Arizona and New-

Mexico for 10 million dollars. To sum-
marize -Uncle Sam purchased a vast

western empire at a cash cost of 40 million

dollars.

If you care to make up a purelj w estern

I 'a la nee sheet, yon may reckon how much
of the Louisiana. Purchase budget should

a<> over against parts of Louisiana,

Arkansas, Missouri, Iowa., western Min-
imi South Dakota. Subtract that

sum from the 15 million dollars that

Mr. Jefferson gave to Napoleon for the

whole tract. There is only one point to

this historic hind review. Were these

early-day purchases worth the while?

bet the 1937 taxable valuations in the

I I States that belong to our organization

answei the question Observe thai the

Government, after these manj years

owns 52 percent of this land in the West.

The problem of the moment, then, is

what more shall we do about this land

what are i he potential values of the West
unrealized? The answer, in a word,

is—reclamation.

BEGINNING OF FEDERAL RECLAMATION

The reclamation story, as you know,

begins with the Spanish missionaries in

California and Arizona. The Mormons
assisted agriculture by the diversion of

water to the land. There has now I.ecu

invested in 1 he irrigation of western lands

more than a billion dollars. One-fourth

of this sum has been advanced by the

Federal < lovernment—three-fourths is

the investment of private capital. We
have learned much by experience. For-

mer President Theodore Roosevelt was

the father of reclamation. If President

Franklin D. Roosevelt, and all Presidents

to come, will stand upon the platform

that was written into the 1902 message

w hich persuaded the Congress to establish

the Bureau of Reclamation, the West will

be satisfied. In 30 years there has been

no need to change the declaration of

Theodore Roosevelt who sent these

prophetic, words to the Congress:

"The reclamation and settlement of

the arid hinds will enrich every portion of

our country."

FUNDAMENTALS OK RECLAMATION

This, my friends, is the 1937 formula of

the National Reclamation Association.

At the opening of this sixth annual con-

vention we cling to the selfsame funda-

mental pronouncement. Five years ago

a group of western Governors met and
rocked the cradle of this organization.

That was a good day for reclamation.

We do not need to change the principles

of our constitution. The veterans of

reclamation declared that the purposes of

this association are to promote the cause

of reclamation—to cooperate with and

assist the Federal Bureau of Reclamation

in bringing about a speedy completion of

projects -to urge the adoption of desirable

Federal legislation. These have been and
are the. unchanging rules of the National

Reclamation Association. There have

been, and always will be, differing (minions

about the merit of this or that project, or

the desirable appropriations of a particu-

lar session of the Congress. These

recurring circumstances, however, should

not and must not— if we are to continually

succeed—prevent a united support of the

combined judgment of the Bureau of

Reclamation and the National Reclama-
tion Association, supporting a selectivi

group of expenditures at any particular

time. It is as clear as the sun at noonda}'

that the association, through its Washing-
ton office and elsewhere, must always
support an arranged group of projects, if

it is to do or progressively accomplish

anything at all. If the States fall apart

because of differing ambitions the or-

ganized cause cannot win. You well

know that nearly all legislation in a

representative government comes out of

compromise by persons or by groups.

The lessons of give and take, and a

nniied push, are as old as the written

pages of history. Let me add a remark—

•

the 14 States of this organization will win

their way if, one and all, they continue

to pull upon the same rope. So much
about fundamentals.

I must not abuse your patience with

fulsome history. You know the record

The 35 years of Government leadership,

and our 5 years of associated push, reveal

a self-evident national accomplishment.

The building of 08 dams and reservoirs,

the irrigation of millions of acres, a mil-

lion self-sustaining homes, a billion of new
taxable wealth, the building of power
plants that have aided construction, con-

tributed to maintenance, and helped to

stabilize the business of reclamation

—

this much has come to pass in a brief

span of years. It is the inspiration of our

cause the rainbow that illumines the

i< i la mation sky of today.

Have you seen boulder Dam? 1 think

it is the wonder of the age. Shall we call

it the eighth wonder of the world? The
seven that have been recorded in history

are perhaps as spectacular, but they have

had no such measure of usefulness. Boul-

der Dam, spreading fanlike, makes secure

the living of many people who dwell in

the lower half of the intermountain West.

The engineering design, the solid con-

crete, the superpower machinery, unite

in a manifold utility, a mind-impressing

accomplishment that has net been sur-

passed in our day—the waters of a great

river controlled and directed into a mul-

tiple civic and industrial usefulness for

people at the river bank and hundreds of

miles away. Flood control, irrigation,

domestic water supply, power—here is an

inspiring exhibit of what we can do with

other rivers—the Missouri, the Yellow-

stone, the Sacramento, the San Joaquin,

the Columbia—many more. The utility

and national benefit of Boulder Dam can

be achieved at other places. Earning

revenues will pay the whole cost.

Further, and within your pleasure, I

would like to review what the National

Reclamation Association has been doing
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during an active year. There was a gen-

erous attendance at the Spokane conven-

tion in November 1936. There was
nearly a unanimous judgment that the

association should have an executive

secretary and an office in Washington to

work for reclamation within the limita-

tions of proven merit. There were, how-
ever, differences of opinion. The dele-

gates had to catch trains to be at home
for Thanksgiving Day. The convention

adjourned. The treasurer had neither an

approved budget nor money. For the

moment this plight seemed serious. The
spirit of reclamation, however, did not

hesitate. There was a conference. An
appointed volunteer committee provided

a balanced budget and money so that we
were soon on the way. Many of you
have been advised and are therefore fa-

miliar with the work of the Washington

office. May I express not a boastful, but

a deliberate opinion? I think the Na-
tional Reclamation Association has ren-

dered the country, the whole country, a

more valuable service in the year 1937

than any like civic organization—East

or West.

In January 1937 when the Seventy-

fifth Congress began its session and the

usual Interior appropriations came into

the picture, there was cleaily in evidence

the old-time group determination first,

to severely cut the reclamation money;
and second, to prevent the investigation,

survey, or building of new projects. It

was the same ill-considered .-mil misin-

formed antagonism of a number of

eastern Congressmen who have contin-

ually insisted, iegardless of contrary

proof, that a national reclamation policy

is not in keeping with really progressive

agriculture throughout the whole coun-

try. This contention the Washington

office tackled at once. There was con-

tinued diligent research. The findings

were highly informative. You have read

many of the items in the bulletin- issued

from Washington.

RECLAMATION STATES BUY MORE THAN
THEY SELL

I believe great gains have been made
in the attitude of many fair-minded

Congressmen, as well as in the congres-

sional committee situation. Through
convincing research it has been revealed

that we buy more than we sell—much
more—that the reclamation States have

not, do not, and never will produce staple

agricultural commodities, such as are

grown more naturally in the southern

and eastern sections, sufficient to injure

national agriculture. The reclamation

States are not contributors to surplus

crops, or to a depression of prices in

agricultural commodities. On the other

hand, by creating a market for the

products of other States, a stabilizing

••yi
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Taylor Pari Dam, Uncompahgri Project, Colorado Veu Lakt forming abovt thi dam.

influence is contributed to the national

agricultural situation. The truth is we
of the West are great contributors to

merchandising and fabrication that comes
out of eastern trade centers and factories.

Investigation of what the reclamation

States liny in textiles, tobacco, corn and
hog products, automobiles, insurance

premiums, and many other lines, tells

the same story. In the building of

Boulder Dam and (hand Coulee, 65

percent of the construction costs go to

eastern fabricating points. As the first

session of the Seventy-fifth Congress

pa i into history, I would say we have
many new friends in the House of

Representatives who understand the

objectives of reclamation—who are ready

to defend and support progressive recla-

mation. This has been and is the

legislative battlegi 1. The Senate has

supported practical and economic recla-

mation in the Seventy-fifth congress,

and in the one before.

At this point in the review perhaps

someone will ask the question, if he is

not fully informed, what about the

Federal money now available,? To my
mind, the appropriations of the Seventy-

fifth Congress for construction just

ahead should be reckoned as a satis-

factory outcome. The allotments meas-

ure up liberally, I think, to the expecta-

tions of the Bureau of Reclamation and

this association. The Interior appropria-

tion bill provided more than 41)4 million

dollars to the Reclamation Bureau, for

'_'3 projects, in 12 States, and more than

$3,300,000 for Indian Bureau projects.

I did not expect more— I really did no1

expect as much. Add to these sums the

unexpended balances reappropriated and
the amount available for building in the

fiscal year of 1938 reaches about 115

million dollars. There was contest over

these unexpended balances. The con-

clusion was a reclamation victory.

The Borah-Hatch bill, plus the White
measure, came through the legislative

mill as a compromise enactment. It

ends a general moratorium and provides

for a commission to study repa.v ment

plans—to delay payments where there is

an established need—a measure that

should have been passed by the Seventy-

fourth Congress. It had become quite

evident that a continued general mora-
torium would destroj the present recla-

mation plan. What we clearly need is

an adapted, flexible, repayment statute,

fair to each water user, from the begin-

ning to the end of his purchase contract,

within a reasonablj measured abilitv to

pay. The commission provided in the

Borah-Hatch bill can render a great

service. The O'Mahoney-Greever bill,

to enable the construction of small dams
and reservoirs passed the Congress and

was signed by the President. The
deficiency bill, however, did not appro-

priate. There is further consideration

required if we are to try out this method
of reclamation. You are familiar with

the Bone-Schwellenbach bill to prevent
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speculation in Columbia Basin lands, the

Soil Conservation Act, and the farm

tenancy measure, enacted in accord with

the resolutions approved bj the Spokane

convention <>f this association. The
P. W \ , involving some projects where

local fluids arc available, was extended

2 years.

Speaking inclusively, in no session that

I can recall has there been more satis-

factory reclamation legislation. In cum
parison with 1 year ago, I feel like saying,

we have come out of the uncertain murky
shadows of an early morning into the

clear sunlight of a new day.

I hope the convening delegates share

in some measure the present-daj opti

mism of these annual remarks, but I urge

as well that you study the reclamation

problems still unsolved t hose just ahead,

and others not far around the corner.

Every year introduces diversitj into

research and operation; how to use all the

water with an evenly measured benefit,

sectional, regional, and national; how to

restore and build sheltering forests; how
to search out supplementary water supply

for existing irrigation; how to applj the

benefits of drainage; how to preserve

equities as we use power to assist recla-

mation; how to reestablish and largely

ncie.-ise revolving-fund revenues so that

i lure may be uniform progress in everj

watershed of each reclamation State.

These problems are pressing for solution-

thej are not even around the corner.

DEMAND FOR SUPPLEMENTARY WATER

I can only take time further to express

opinions. The demand for .supple-

mentary water is as insistent as it was a

year ago. This increasing need is even
subtracting from the impetus for new
construction. The forests have much to

do with water supply. A few days ago

1 was driving along an important north-

western mountain stream. A restoration

of the forest, in that watershed would, I

think, double the stream tlow of the river.

In this western country 1 would put every
<

'

<

' C. camp planting trees, and keep
them at it. Restore the forests and the

supplementary water supply question

will be one-half satisfied.

The Government has 23 power plants
in its reclamation set-up on 12 projects,

not including Boulder Dam. The power
developed has been used to aid irrigation.

Ft has enabled the feasibility of projects.

There has been varied and interesting ex-

perience from the first installation on the
Sail Rivei project in Arizona to the great
Boulder Dam with its multiple operation
Power is now and then regarded a- a
touchy subject. Nevertheless, it is and
will remain a, byproduct in reclamation

There will be more installations at. Grand
Coulee, on the Central Valley project of

California, perhaps at Fort Peck, and at

other places. So there is little use in

running away from the subject. What-
ever this association may do or say, it

should keep within the pertinent issues

thai pertain to reclamation, and the ade-

quacy of legislation that shall operate in

fairness to all interests and agencies that

cm and are willing to render useful public

service,

There are advocates of a Natural Re-
sources Board. There are those who
would have more regional authorities. In

connection with these proposals, great

issues .-lie involved. The Government
already has operating agencies of proven

ability. I am of the opinion that some
soil of regional authorities could be es-

tablished through legislative enactment,

in fairness to all interest-- and agencies

—

including private invested capital—but it

is an open question whether we are smart
enough to do it. One thing is sure, time
is lost if you are listening to the fellow

who thinks he has mastered all the wisdom
that we may wisely use in the develop-

ment of our natural resources. There is

one sure conclusion, this year of 1937 is

a time for careful and thoughtful con-

sideration. It is not a time for too hasty

tcceptance of personal conclusions.

Great Lake Mead
Blue as the beautiful sky above,

Blue as the blue in the flag we love,

Sparkling whitecaps, wind-blown spray,

Follow the speedboats all through the day,

Stupendous reservoir built by man.,

Storing up water for huge Boulder Dam,
Feeding the cities, supplying their need,

Marvelous achievement- Great Lake Mead.

An inland sea in a ilesert gray,

Refreshing the earth in a generous way,

Where thousands of homeless, hungry souls,

May find new homes, reach long-sought

goals,

Out in tht open under the stars,

Gold from tfa end of the rainbow's bars,

Blessing a multitude, destroying greed,

Gem-of-the-Westland—Great Lake Mead.

< 'oncentrated power, titanic might,

Increasing in magnitude day and night,

Enriching generations yet to be,

With bountiful, lasting prosperity

,

A haven where seaplanes rest from their

aci ,

Through, storm-driven clouds in infinite

space,

Demonstrating daily a life-giving creed,

Hail to you! Wonderful Great Lake Mead.

(Excerpt from Salt Lakr Tribune, by Minnie J. Hardy)

The Government is building several big

emergency irrigation projects. It should

eventually get baek, in addition to many
smaller projects, to canyon and mountain
storage—to a uniform distribution of bene-

efits. This means that we may wisely

return to an old-fashioned revolving fund
with adequate revenue. Where can we
get such funds? This convention may
properly try to answer the question.

REVENUE RESEARCH

There have been suggestions for new
revenues of various sorts, coming from
the natural resources of the West—reve-

nues resting upon advances justified by
expectation of repayment or upon devel-

opment contributing to the general wel-

fare of the Nation. Because of our oil

conservation policy, and diminishing land

sales, revenues for the reclamation re-

volving fund have been dwindling away.

From naval oil leases there has come into

the General Treasury 40 or 50 million

dollars. From private oil leases an equal

amount has been paid into the reclama-

tion fund. As a matter of revenue princi-

ple, the naval oil lease proceeds, as well

as those from private oil leases, are con-

tributed by a western resource and may
rightfully be used for western develop-

ment. This diversion, if corrected, would
yield approximately 30 million dollars.

Furthermore, it is, or will be, a fairly

i :eived policy, at any time, if any
reserved natural resource of the West is

made the basis for advances to the recla-

mation revolving fund under a proper

reimbursable plan. The profits of Boulder

Dam, if present earning schedules are

maintained, might be used for the benefit

of designated areas of the Colorado River

Basin under the law. Repayments from
the so-called emergency projects may have
like consideration. The former source

might ultimately be quite helpful—the

latter, after a while. It will be some years

before there will be any considerable

come-back from such projects as Grand
Coulee or the Central Valley of California,

but there will be earlier returns from
smaller projects. I am merely trying to

open the revenue subject—to urge upon
you the need for revenue research and sub-

sequent legislative enactment, if the

revolving fund, as originally conceived, is

to remain the foundation upon which we
are to build the future reclamation struc-

ture and carry on the conservation of the

natural resources of the West.

While we advocate reclamation as a

sound national policy, it is quite clear

that we are coming to a stage of progres-

sive accomplishment when the States

can help themselves with their own money.

At the September session of the Federal

Irrigation Congress at Caldwell, Idaho,

Commissioner of Reclamation Page, com
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plimented my home State, Montana, on

having gone further than any other Com-
monwealth in spending State funds for

participation in a reclamation program.

The story, concisely told, has a common
interest.

The Montana Legislature, in special

session in December and January 1933-34

enacted a comprehensive water-conserva-

tion law. Two legislatures have appro-

priated $1,330,000 fur a revolving fund,

including operation of the depart nt.

In cooperation with the Public Works
Administration, 11 projects are either on

the way or are completed, at a cost of 4

million dollars, and with a benefH to

200,000 acres of land. Further public

works allotments were made a few weeks

ago to 5 other projects -to benefit

70,000 acres of land, at an expenditure

cost of something more than $1,500,000

One other project has been approved by

all public-works agencies and is awaiting

the allotment of money. The estimated

cost would be a million and a. quarter

the irrigation of lo.ouo acres of land would

be accomplished. The State of Montana
has also entered upon a < perative plan

with the W. P. A. Work has already

been done on nearly 100 small projects.

An arrangement has recent lv been per-

fected with the W. P. A. insuring a gov-

ernmental expenditure of $130,000 per

month for 10 months. The State con-

tributes $10,000 per month. Montana
feels that there has been a distincl accom-

plishment in this Stale participation.

Any Western State can do likewise.

Now 1 am sure you are ready to hear

the end of these remarks. You will join

with me in reassuring satisfaction because

reclamation has been a successful enter-

prise for 35 years. No other western

business has met its obligations as well,

in the repayment of construction costs,

meeting the obligations of operation,

maintenance and water rentals. As this

annual convention begins its work, I am
firm in a renewing confidence that recla-

mation can make a new West—a bounti-

ful dwelling places—using the natural

rest nirces of a pioneer empire. Prosperity

for a new generation will be measured in

a well-directed effort—a forceful govern-

ment leadership, an increasing State

contribution—the support of contented

people who use the water. The National

Reclamation Association, I am sure, can

help in a manifold service. I have the

faith that there will appear a continually

broadening opportunity. Ultimately, rec-

lamation will take its rightful place in

a national public works program.

PRESIDENT ROOSEVELT ENDORSES
RECLAMATION

President Roosevelt spoke to the point

on his recent western trip. I felt a

great confidence and a new enthusiasm

RutIedge Smith Visits

Boulder Dam

Rutledge Smith consulting engineer of

Nashville, Tenn., an ardent friend and

admirer of Dr. Elwood Mead, late Com-
missioner of Reclamation, on a, recent

extended western trip accompanied by

Mrs. Smith visited Boulder Dam and

was shown the details of that great engi

neering project. Mr. Smith was un-

sparing in his commendation of the engi

neering knowledge of the officials and of

their courtesy to him and Mrs. Smith as

he visited Observation Point on the

Nevada side overlooking LakeJMead,
and as he affectionately embraced the

memorial plaque erected in honor of

Dr. Mead
Mr. Smith has always interested him-

self in the operations of the Bureau of

Reclamation. He was active during tin-

period when under the .authority of Con-
gress the Bureau investigated the oppor-

tunities lor planned group settlements in

the Southeastern States

as I read the new- reports, bet me recall

what the President said:

\t ( heyenne:

I am very firmly convinced thai thi

people of tin; Nation have more and more
a na I ii mal point of view. 1 belie\ e it

will lie written in history as a great
accomplishment of these years we are
living in now the welding together of

the people of the United States

At Casper:

We are not onh acting, but thinking,
in rial ional terms.

\t I '" ii \ [lie:

The more We stud} the water resources
of 1 he \'at ion, the more we accept the
fact that their use is a matter of national
concern and that our plans for their

use our line of thinking must include
great regions as well as narrower localities.

At Fort Peck:

We are going to do many things for

the preservation of water in the dry
area. We are going to take people oil

poor land and put them on good land.

This has been the reclamation doctrine

from Theodore Roosevelt to Franklin D.

Roosevelt. This will be the catechism as

we go on.

The forests, the water, and the land are

the resources of the Nation, that last

forever in everj State east and west.

The control of Hood waters, the storage

and use of water to assist production

—

is a challenge to business, to the States,

and to the National ( Sovernment. If our

natural resources really become a national

problem, in just a little while there will be

a greater western America— this land

that we purchased for a song.

LcDids not Subject to Bond
Issue Liei!

In 1 022 t he United States acquired land

within the Anderson Cottonwood irriga-

tion district in California. The district

levied assessments upon this land subse-

quent to its acquisition by the I nited

States and the United Slates brought suit

iL'iin-t the district and certain of it- offi-

cers to cancel the assessments levied and

to restrain future assessments.

The United States District Court for

the Northern District of California on

June 20, 1037, rendered a. decision, 10

Fed. Sup. 71(1, holding that the bonds of

the district are not secured by the prop-

erty of individuals within the district

but ate to be paid by a revenue derived

from an annual assessment upon the lands

of the district. In interpreting the irri-

gation district act of California, the court

held that the clause in the act that ''All

the land within the district shall be and

remain liable to be assessed for such pay-

ments" does riot establish a lien against

the property; that the California Legisla-

ture delegated to the district the power to

lev v yearly assessments upon the land,

but the power delegated bv the State

must be measured by the power of the

State; that neither the State nor any of

its instrumentalities may lawfully tax-

Federal property, and that the attempt

of the district to tax the lands of the

I mild Stab's is unlawful, and future as

sessments must be restrained.
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Message of Commissioner Page

to Washington Irrigation Institute

I
am sorky that I shall not be able

to attend the silver jubilee i st-

ing of the Washington Irrigation Insti-

tuti a1 Yakima, November 18 and 19.

I hope .you have a good meeting and in

the name of the Bureau of Reclamation

I wish to thank the institute and its

members for the friendly and helpful

interest taken in our work and problems.

"It is time for all of us to realize that

the Federal reclamation policy, founded

as it is on the principle of repayment of

construction costs by those who benefit,

is in the hands of the water users on the

Federal projects. I am convinced that

the Government will continue to build

new irrigation works just so long as it

can be said honestly that there is reason-

able prospect for repayment of the capital

inves! ment. There is little, if any, senti-

ment against discriminating relief for

projects actually in need, but blanket

moratoria on repayment charges affect-

ing prosperous and stricken projects

alike hold a real danger to the continua-

tion of the Federal reclamation policy.

"Federal reclamation projects are not

constructed for the purpose of enriching

real estate operators and a handful of

landowners who may be fortunate enough

to hold lands within the irrigable areas

of projects chosen for construction. If

they were, there is not an honest citizen

who would rise to their defense.

"The fundamental purpose of this

program of improvement is and always

will be to provide new and better homes
where American families can earn for

themselves an American standard of

living.

The Presidential ear .slopped on thi i ivt r above the dam for a gem nil vit w of the construc-

tion. President Roosevelt said: "It is so much bigger than anything that has been tried

ludnv, that there is no comparison. We look forward not only lo the great good this will

do in tin development of power, but also in thi development of homes, the bringing in of

ands of acres of new lands for future Americans."

"Speculation in project lands, therefore,

has been stamped out. Since 1926 the

lands of all new projects have been

appraised by the Government and dis-

posal has been required of holdings in

excess of a single-family farm unit in

accordance with the appraisals. These
appraisals have been fair, but they have
been based on the value of acreages

within the project areas without any

regard to potential increases in values

which might result from provision of a

water supply by construction of project

works. It is sound theory that individ-

uals should not be permitted to profiteer

because of Government expenditures.

"This is significant to the State of

Washington at this time because of the

work underway on the great Columbia
Basin project, which will irrigate 1,200,-

000 acres of lands in your State. An act

to prevent speculation has been enacted

as a part of the basic law under which

the Columbia Basin project is being con-

structed. I am glad that this act was

sponsored by Washington's representa-

tives in the Congress, because there were

some Doubting Thomases who feared

selfish interests would sway the State to

oppose such action.

"The fine cooperation by the officials of

your State and generally by your citizens

since the enactment of the antispeculation

act in efforts to meet its terms and make
it effective, is most encouraging. This

contains bright promise that the Colum-

bia Basin project will be signally success-

ful with all that its success will mean to

the State in growth and development.

"There is a marked need for new lands,

adequately watered and properly pro-

tected, to provide new homes for those

who have been forced by drought or by

exhaustion of older lands in other areas

to abandon their homes. The Bureau of

Reclamation must provide these new

opportunities, and it must provide them

in such a manner that the settler will have

a fair chance of achieving success."

ACELEBRATION was held in Reno,

Nov., on September 10 and 11 for the

express purpose of dedicating two new-

bridges, both bridges having been officially

accepted with the exception of the installa-

tion of a transformer in connection with

the Sierra Street bridge lighting equip-

ment. These bridges have greatly bene-

fited traffic conditions.

COTTON is opening rapidly on the

Rio Grande project and ginning is

well under way. In the El Paso Valley

there were 9,344 bales of cotton ginned

as compared with 4,009 bales for the

same period last year.
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Notes for Contractors

Specifica-
Project

Bids
1
• r i. - i

Work or material
Low halilel

Bid Termstions \n Name \ I'll ess aw arded
969-D Ail-American Ca- -,.,,1 u; Three 60,000 pound capacil \

.

Valley Iron Works Vnkiiii i \\ i I. $9,26! 1 Hscou ii ' nercenl Sepl '.

nal, Ariz. -Calif. double-drum, motor-driv-
en, radial-gate hoists for

Gila Vallev canal head-
works, Imperial Dam

966-D Owyhee, Oreg. - Sept. 3 Structures, South canal lat- Fife* Co \ 5 ssa, i ireg.. 21, 166.50 Sepl . 25
Idaho. eral S. C. 5.7, station 195 to

end. and sublaterals Suc-
cor Creek division.

962 [> do.. Sept. 1 Structures, South canal lat-

eral S. C. 5.7. station to

1 1 •in \ i Horn do 22.551 llll Sept. 22

station 195 and sublaterals
Succor Creek division.

965-D Kendrick, Wyo... Sept. 3 Preparation and stock piling
lit concrete aggregates.

'i mntain States Co Billings Monl 13,375 00 i

'

745... Boise-Payette,
Idaho.

Sept. 14 Earthwork and structures,
Black Canvon canal, sta-

J. A. Terteling & Sons.., Boise, Idaho 71,768 00 Ocl i

tion 1250 to station 1520.

753 Kendrick, Wyo... Sept. 17 Trash rack metal work for

outlet works ami power
Silver Roberts Iron
Works, 1 ni-

Denver, Colo i 21,000.00 F, o. b Pareo Oct. 5

penstocks at Si St. Louis Structural i 31 Louis, 111. 28, L56 00 1 ii-cou n i nei i D.i
Dam. Steel Co.

Rivei Ion, Wyo Sept. 14 Preparation of concrete ag-
gregates

do
Spuck lion ,v Foundry
Co.

M. J. Gilpatrick

do
St. Louis. \lo

Riverton, Wyo

1 5. 177 (III

• 2,350 00

11,830 mi

do
do

Do
Sepl 28

967 1) Oct. 5

959-D Boulder Canyon,
Ariz.-Nev.

Sept. 9 l nsulated cable for Boulder
power plant.

Eagle Electric Supply
Co., Inc

Boston, Mass 19,966 in F. o. b Boulder City.. ( let, 9

970-D do.. Sept. 17 Transmission towers and
switchyard structures for

Bethlehem Steel Co 12,700.00 -in Do.

Pioche transformer circuit

oi'l switch station at

Boulder switch} aid
971-D < >w \ bee, Oreg. -

Idaho.
do 2,300-volt switching equip-

ment.
Roller-Smith Co do. ' 5,202 mi Ocl 12

Four 1,000 kv. a., single Pennsj Ivania 1
i ins Pittsburgh, Pa ' Pi. 465.00 l n i 1 lunaw ay, (

i

Do
phase, 60-cycle, 66,000 to former < !o

2,300 volt transformers.
One3-pole, 69,000-volt light- General Electi ic < Schenectadj , N.Y. 1,874. 16 Do.
ning arrester.

46,988- li Colorado River, Sept. 9 45,000 barrels of Portland Republic Port! 1
i e San Antonio. Tex 104,850 00 F. o. 1 Rutledge, dis- ( let . 7

Tex. cement in paper b men! t )o. count
bai re

in cents
i
>er

744_. All-American Ca-
nal, Ariz.-Calif.

Sept. 2 Earth lining, stal ions 51

to 691+46.
\ - VinnellCo.. Alhambra, < lalif. 147,462.00 Oct '

746. Riverton, Wyo ... Sept. 20 Structures on Pilot canal.

stations 1364 to 1570 and
mis \\ illiams & Co Vale, Oreg.. 55,800 so ( let 5

highway bridge at station
846

Earth w oik. canal lining and748 V akima-Ro Sept. 22 Guthrie, McDougall Co. Portland, Oreg., 186, 645 90 Oct 12
Wash. structures. Yakima Ridge

canal, stal ions 1 120 to 1595

and Mark C. Walkei
& Son < !o.

and () in a h a ,

tSTebi

751 Boise- Pa s el 1 e

Idaho.
Sepl -'ii Earthwork, canal lining and

structures, Black Canyon
Haas, l (ought j & rone
and Marshall & Stacj

171 333 90 Oct. li

Calif.
canal, stations 157 to
477 25

754 Kendrick, \\ j o Ocl i Koppers < 'o iW estern
i las 1 iivision I.

95 (Hill IKI V O b
hoists for Alcova spillway.

/4'J Ocl i Two L68-ineh butt e r fl y
\ alves foi Boulder power

Hardie 1
s nes VI fg t 'o.. 298 960 mi I' o ii

Ariz. \i'\

983 l> Kendrick, Wyo. - Ocl 8 1,000 barrels of modified
Portland eemenl in bulk
i"i Seminoe 1 >am.

Monolith Portland Mid-
west i 'o

1 lenvel . ColO 9,632.00 F .. 1 Pareo Ocl 18

972-D... Gila, Ariz Ocl I Diversion and sluice gates
loi i iila Valley ( 'anal de
sill inn works.

Pacific Iron a Steel < 'o

Ltd.

in- i ngeles, < lalit 12, 165 no 1 . I Los Angele Do.

968-D- ( iu j hee, i ire

Idaho
Sepl 15 Three motor drh en pump-

ing units for Ow j hee Ditch
pumping plant.

Bingham Pump (
'o. Inc. Portland, < ireg 28, 206 00 I' o b Portland Oct 22

960-D Boulder Canyon,
Ariz -\c.

Sepl : Two 230 kw. 3-pole discon
neel in.' -« itches and two

Pacific Electric < )o San Francisco, 16 153 80 1- " b Boulder < 'ity Ocl is

230-k\ ., 3-phase, outdoor- < leneral Electi ic Co Schenectadj , N Y " 17. 160 mi do Ocl 15

type lightning arresters.

975-D Kendrick, Wyo. - Ocl 8 i hree 120-inch diameter pen-
stocks and two 72-inch
diameter outlet pipes lor

Seminoe Dam and power
plant

.

Treadwcll > 'onstrucl ion

Co.
Midland, Pa ' 15. IE

•' 7.1 1211 (in

F o b Midland.... Oct, 23

Do

974 l> All-A m eric a n
Canal. A r \ i .

Calif.

Oct. 6 one gasoline engine genera
tor unit for installat ion at

Imperial 1 )am

Maurice \\ Brainard .. Los \ ngeles, < 'alii 2,950.00 F. o. b Los \n.'eles Ocl 23

i Item 1. » Item 2.

AT the Malheur County Fair, held

ii early in September, the Vale-Owyhee
Land Settlement Association sponsored

exhibits of products from new lands not

more than 2 years out of sagebrush, and
many prizes were won in competition

with exhibits from the old lands.

THE motion-picture film, "Reclama-
tion and the C. C. C," is now

available in three reels, sound, 16 and 35

millimeters, with a four-reel silent ver-

sion to be released shortly.

Hem 3. ' Item 4. f Schedule I.

THIS fall new potato cellars on the

Klamath project have increased then

storage facilities about 250,000 sacks, and

project storage should be ample for this

\ ear's crop.

LOWER Yakima Valley ranchers ex-

_j pect to harvest in excess of $100,000

worth of grapes this season, selling them
for as high as $45 a ton, the highest price

in more than 10 years, and about $15 a

ton more than last year's price. The
demand is far greater than the supply.

Schedule 2.

AN unofficial estimate by the post-

L master places the present popula-

tion of the city of Yakima at 29,058, an

increase of about 7,000 over the 1930

census. The figure is based upon the

number of families living within the city

limits as determined by city mail carriers.

IN order to get a true picture of unem-
ployment in the United State- a

national census is under way. After re-

turns are in it will take several months
to tabulate them.
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Reclamation Organization Activities and Project Visitors

Hon. Charles West. Under-Secretary

of the Interior, was a recent official

visitor on the Rio Grande project.

Commissioner John C. Page attended

the Sixth Annual Convention of the

National Reclamation Association at

Casper, Wyoming, October 1- I I and

while there held a scries of conferences

with delegations from many States on local

reclamal ion problems.

Other Bureau officers who wore in

attendance at the meeting included

Raymond F. Walter, chief engineer, who

addressed the conventioi progress of

construction during the year; Harry W.

Bashore, construction engii r, Kendrick

project; B. E. Stoutemeyer, district coun-

sel, Portland, Ores.; .1. S. Moore, super

intendent, Yakima project ;
( !. i ( Ueason

superintendent of power, Guernsey, Wyo.;

11. D. Comstuek, superintendent, River-

ton project; William E. Warne, director

of information, Washington, I). C; and

Phil Dickinson, assistant director of

information, Central Valley project.

Mr. Patio, on the trip which took him

i.. Casper, also spent several days at

Denver, Colo., and made inspection trips

to New Mexico and Utah

L. N. McClellan, Chief Electrical

Engineer, arrived in Washington from

Denver on November I. Mr. McClellan

was called lo Washington to take part in

the conference on requested cliaiij;es in

Boulder Dam contracts lor power.

Porter .1. Preston, in charge of the

Colorado River investigations, is spend-

ing a short time in the Washington office,

where he was called to at tend ;i conference

in (he Secretary's office on November 12

on the Colorado Big Thompson project.

L. II. Mitchell, tield supervisor in

charge of District No. I, returned to

Washington on November I, having spent

6 months with project leaders in his terri-

tory giving aid and direction concerning

weed eradication, putting water to its in-

tended use, introducing plants West fitted

for marginal lands and soil improving.

For '_' months he was on the Frenchtown
project in charge of construction, opera-

tion and maintenance and giving the

fanner- there first instructions on the

proper met hods of irrigat ing.

S. E. Mutton, assistant director of in-

formation, with headquarters at Coulee

Dam, Wash , is spending some time in the

Washington office in connection with the

preparation of publicity matter on the

( lolumbia Basin project

Darrel Greenwell, Administrator, and

H. C. .lesson, Chief Engineer, Works

Progress Administration; and T. H.

Humpherys, State engineer, were shown

over the Moon Lake project the latter

part of September by Associate Engineer

L. 1!. Dunkley. Considerable interest

in the construction features of the Mid

view Dam and Dike was displayed b\

the visitors.

Gov. Leslie A. Miller, State Engineei

John D. Quinn, L. F. Thorton, Percy

Jenkins, and W. F. Wilkerson, members
of the State water conservation board,

visited the Heart Mountain division of

the Shoshone project during September.

Roy McNeil, inspector from the All-

\nierican canal project; William Sha.

chief clerk of the Colorado River project;

and H. Lloyd Miller, a director of the

National Reclamation Association, were

among the September visitors to the

( trland project.

C. A. Lyman, inspecto] lor the Bureau,

called at the Klamath project office twice

during the month of September. While

on the project Mr. Lyman assisted and

advised the secretary of the Klamath

irrigation district in setting up individual

accounts for the district water users.

J. J. Tafoya, engineer, International

Boundarj Commission of Mexico, with

Ml seniors of the class in Civil Engineer-

ing of Mexico University, visited the Rio

Grande Project and Caballo Dam earh

in September.

J. R. lakisch, construction engineer.

arrived on the Klamath project early in

September, having been assigned to the

project to make an investigation and

report on the possibilities of further

development of the Title Lake area.

The following appointments were re-

cently authorized by the Secretary of the

I nterior:

Washington other.

Francis .1. Olson, clerk, Chief Clerk's

division, by transfer from the Na-

tional Park Service.

I)i nri r njjiri :

Sumner B. Foster, assistant engineer,

vice Joseph (i. Turner, transferred.

The following transfers were recently

authorized by the Secretary of the

Interior:

To Dt a i

-

1

Henry W. Johnson, field representative,

Field Service, from chief clerk,

< fgden River project.

To Boulder Canyon project:

Charles R. Double, junior engineer,

from the Denver office.

Russell D. Palmer, junior engineer,

from the Denver office, to coopera-

tive investigations, California Insti-

tute of Technology, Pasadena.

Donald P. Barnes, engineer, from

associate engineer, Denver office.

To Central Valley project (Friani Dam):
Walter E. Seyfarth, associate engineer,

Friant Dam, from the Alamogordo
Dam, Fort Sumner, N. Mex.

Marshall Young, assistant engineer,

from Ogden River project.

To Boise investigations:

Henry J. Tebow, assistant engineer,

from the Denver offici

The following resignations were re-

cently accepted by the Secretary of the

Interior:

Denver office:

Thor Bjornstad, assistant engineer, to

accept a position with the State

highway department at Olympia,

Wash.

Russell A. Meador, assistant engineer-

ing draftsman, to accept employ-

ment with a manufacturing concern

in Denver.

Millard V. Barton, junior engineer, to

accept a position on the teaching

staff at Cornell University, Ithaca,

N. Y.

Arthur P. Gardiner, junior engineer, to

go with the Washington State High-

way Commission, Seattle, Wash.

Archibald W. Adkins, associate engi-

neer, to accept a position as instructor

in applied mechanics at the Massa-

chusetts Institute of Technology.

Dana D. Sherrill, junior engineer, to

become instructor in department of

mechanical engineering, Universit}

of Iowa.

William L. Ziegler, assistant engineer

to accept employment with the

Bethlehem Steel Co., Bethlehem. Pa.

Columbia linsiii project:

William H. Irwin, geologist, to take up

work as assistant professor in depart-

ment of geology, Universitj of North

< larolina.

ABOUT 2,000 men and women are

L now working in fruit canneries in

Yakima.

THE first issue of The Las Cruces

Sun. a daily newspaper published at

Las Cruces, N. Mex. (Rio Grande proj-

ect), appeared on September 23.
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RED clover seed is being harvested on

.the Owyhee project, Oregon-Idaho.

With excellent yields and prices, this crop

is proving to be a big cash crop this year

on both old and new lands. Gross re-

turns exceeding $100 an acre on new land,

and $17.5 on old land have been reported

for some of the best fields. The esti-

mated area of red clover in Malheur
Count} this year is 6,000 acres.

FOLLOWING the announcemenl by
Secretary of the Interior Ickes of the

opening to entry of 69 public land farm

units on the Tule Lake division of the

Klamath project, Oregon-California, 2,100

requests for farm application blanks wen
received at the project to and including

September 30. The date of opening was

October 25.

Parker ham Project, California. Parker hum viewed from top oj

( alifornia abutment excavation

National Reclamation Association Meets at Casper, Wyo.

ON OCTOBER 12 It the Nation;,!

Reclamation Association meeting in

annual convention at Casper, Wyo., was

attended by manj national authoritie

leaders of thought, and men of action.

Among these were the following:

United States Senator Alva B. Adams,
of Colorado, Chairman of Senate Com
mittee on Public Lands and Surveys;

member of Irrigation and Reclamation

Committee, and holding other important

committee assignments;

John C. Page, Commissioner of Recla

mat ion, Washington, I >. .C;

O. S. Warden, president of the National

Reclamation Association, who is a mem-
ber of Montana's State Water Conserva

tion Board, past president of the Ameri-

can Association of State Highway Offi-

cials, and publisher of the Great Falls

(Mont.) Tribune;

Joel David Wolfsohn, executive secre-

tary of the President's National Power
Policy Committee, Washington, D. C;

Arthur J. Weaver, ex-Governor of

Nebraska, for many years president of the

Missouri Yalle\ Navigation Association,

and now president of the powerful Missis-

sippi Valley Association, the principal

factor in the 30 years of development on

the Mississippi River, and now one of the

spearhead organizations for an adequate

national flood control program—a man
who knows the West;

Marshall N. Dana, of Portland, Oreg.,

associate editor of the Oregon Journal,

first president of the National Reclama-

tion Association, serving 4 years, and

during whose admini I at Federal irri-

gat ion const ruction jumped from $10,000,

000 to $.50,000,000 per year;

F. E. Huddleston, of Hillings, Mont.,

president of the Montana Sugar Beet

Growers' Association;

Gov. Henry H. Blood, of Utah, who
comes from the cradle State of wester:

irrigation ;

Dr W. W. McLaughlin, of Berkeley,

Calif., Chief of the Division of the Fed

eral Bureau of Agricultural Economics

and in charge of the Great Plains "lust

bowl" program for the Federal Govern-

ment :

Maj. W. DuB. Brookings, Washing-

ton, D. G, manager of Hie natural re-

sources production department of the

Chamber of Commerce of the United

States

,

F. R. Carpenter, of Washington, D. C,
Directoi oi Grazing for the Department

of the Interior, who has charge of the

enforcement of the Taylor Grazing Act;

R. F. Walter, of Denver, Colo., chief

engineer, Bureau of Reclamation;

A. D. Wathen, of Washington, D. C,
Director of Irrigation, I iidian Service.

Hon. Leslie A. Miller, Governor of

Wyoming;

Hon Harry H. Schwartz, junior United

States Senator from Wyoming;

Hon. Paul R. Greever, Congressman

from Wyoming;

Hon. Compton I. White, of Idaho,

Chairman of the Irrigation Committee

of the House of Representatives.

President Warden addressed the con-

vention at the opening session. His

address is carried in full in this issue of the

Era.

Among other addresses the following

are of particular interest to our readers

Commissioner of Reclamation John C.

Page, Progress and Problems of Reclama-
tion;

F. R. Carpenter, Irrigation and Range

Use;

R. F. Walter, Reclamation Construc-

tion and Future Plans;

Hon. Arthur J. Weaver, Full Ltili/a-

t ion of t In' Waters of t In- West

;

Marshall N. Dana, Reclamation and

the Home;
W. W. McLaughlin, The Rehabilita-

tion of the Drouth Area and Water Con-

servation
;

Maj. W. DuB. Brookings, Our Na-

tural Resources and Reclamation;

Joel David Wolfsohn, The Regional

Conservation Authoritj Proposals;

Hon. Henry H. Bl 1, History and

Development of Reclamation in the

Wes1

;

C. L. Corkins, Noxious Weed Control.

About .500 persons, including delegates

to the convention and residents of

Casper, visited Alcova Dam, of the

Kendrick project, on the afternoon of

October 12. While a supper was being

served in the spillway excavation, Mr.

Bashore gave the crowd a history of the

North Platte River and the Kendrick

project. This outing was one of the

high points of the convention.



List of Articles on Irrigation and Related Subjects

Atkinson, Guy F.:

Building the Grand Coulee Dam, illus.

The Constructor, September 1937,

vol. 19, no. 9, pp. 18-20 and 31.

( ialifornia Power

Meeting California's demands, Claude

C. Brown. Electrical West, Sep-

tember 1937, vol. 79, no. 3, pp. 15-16.

Growth of 2,000,000,000 kw.-hrs.

in 1 year to 10,340,000,000.)

Central Valley Project

Water-control problem in Central

Valley, by Kennett Wallace, map.

The International Engineer, Sep-

tember 1937, vol. 72, no. 3, pp. 76-77.

( !olumbia River Power:

Outlining the power-producing value

of head-water storage on the Co-

lumbia River, map and chart, C. I.

Grimm. Western Construction News,

September 1937, vol. 12, no. 9, pp.

337 310.

Grand Coulee Dam:
Cofferdams being removed by MWAK

at Grand Coulee, illus. Western

Construction News, September 1937,

vol. 12, no. 9, pp. 366-367.

Roosevelt builds the biggest dam and

envisions a new society, illus. Life,

Oct, 11, 1937, vol. 3, no. 15, pp. 34-

39.

Grouting Manual
Manual for pressure grouting of founda-

tion rock, Grand Coulee Dam (with

form of report, chart, and bibli-

ography). June 19, 1937, 20 pp.,

mimeographed

rlouk, Ivan E.:

blood control discussion. Proc. Am.

Soc. C. E., September 1937, vol. 63,

no. 7, pp. 1401-2.

Kendrick Project:

The Casper-Alcova project (now Ken-

drick), Alcova Dam and Alcova

Main Canal (long series of illus.

articles). Western Const.motion

News, September 1937, vol. 12, no.

9, pp. 341 349

Mead, Lake:

l'.i--age of turbid water through Lake
Mead and discussion of Elephant

Butte Reservoir by Commissioner

Page and others. Pioc. Am. Soc.

I I September 1937, vol. 63, no. 7,

pp. 1405-1421.

Poem, Great Lake Mead, by Minnie J.

I laid v. Salt Lake Tribune, about

September 1937.

Storage in Lake Mead above Boulder

Dam, chart. Power, October 1937,

vol. 81, no. 11, p. 57.

Mi in tana Power:

Drought again threatens Montana in-

dustry (absence of water supply-

—

importing 40,000 kw. from Washing-

ton!. Electrial West, September
1937. vol. 79, no. 3, pp. 72-73.

Ww berger, Richard L.:

Western Deserts made to bloom, illus.

N. Y. Times, Sunday, Sept, 12, 1937,

sec. 8, pp. 7 and 26.

Page, John C:
Passage of turbid water through Lake
Mead, discussion. Proc. Am. Soc.

C. E., September 1937, vol. 63, no. 7,

pp. 1411-1413.

Repayments only hope of financing ex-

tension of Reclamation projects,

Federal Irrigation Congress, Cald-

well, Idaho. Southwest Builder and
Contractor, September 24, 1937, vol.

90, no. 13, pp. 10-11.

Steinmo, H. L., Trans.:

Computation of earth pressures against

walls with earth having cohesion.

Br. Bror Fellenius, C. E., (Trans.

from Swedish), Tech. Memo. no. 559,

Sept. 7, 1937. Price $2.50, Chief

Engineer, Bureau of Reclamation,

Denver. Colo., 32 pp. and charts.

Tuthill, Lewis H.:

Asphaltic oil used on canal banks to

prevent movement of Dune Sand,

illus. Western Construction News,
September 1937, vol. 12, no. 9,

pp. 332-333.

Venturi Meter:

The 50th year of a great invention,

Venturi Meter of Clemens Herschel,

illus. C. G. Richardson, Water
Works Engineering, Sept. 15, 1937,

vol. 90, no. 19, pp. 1326-29, 1382.

Wharton, Mel.:

Parker Dam, illus. Explosives Engi-

neer, September 1937, vol. 15, no. 9,

pp. 263-274.

Williams, C. P.:

Reclamation as an aid to Industrial

ami Agricultural Balance. Proc.

Am. Soc. C. E., September 1937,

vol. 63, no. 7, pp. 1379-1382.

) 'uma I alley Ant'moxious Weed Board

Reports Progress in Eradicating Johnson Grass

C
CONSIDERABLE progress in the

> eradication of perennial Johnson

grass has been made in Yuma Valley,

according to a weekly article of the

antinoxious weed board appearing re-

cently in the Yuma Daily Sun.

The encouraging results of the work of

Yuma Valley farmers in eradicating

Johnson grass emphasize the fact that kill-

ing weed- is a task of the individual land-

owner and requires good management
an. I elbow grease.

"The rootstocks of Johnson grass", the

weed board points out, "while they remain

undisturbed, are the foundation of its

perpetual life. Added to that is the seed

which matures in half a season, making
the plant the fastest increasing vegetation

with which the Yuma farmers have to

contend."

The board emphasizes the importance

of preventing Johnson grass from seeding

and the necessity of destroying the under-

ground rootstocks.

The several methods and persistent

work of James McLay, an old-time prac-

tical farmer of the valley, were recently

observed by the board directors. In

eradicating certain plots of Johnson grass

Mr. McLay killed the rootstocks by
scalding. This method, according to the

weed board, is often practical "if the

mow tli is on a bordered field capable of

being flooded, preferably in hot weather,

and all the underground growth is scalded,

rotted, and killed." Farmer McLay has

also followed the method of spraying with

oil to rid his laterals of Johnson grass and

horsenettle. Following up his work con-

sistently, whenever young plants ap-

peared from seed that had hitherto

escaped, he applied oil to these scattering

plants with a hand sprayer. Laterals on

his farm are now clear of both Johnson

grass and horsenettle.

Commenting on the importance of

faithful follow-up work in eradicating

Johnson grass, the board maintains that

"when the main body of infestation is

well under control there will always be

incipient reappearances that need watch-

ing. One of the most careful farmers of

the valley in the past year found and

destroyed 25 such examples in what he

called clean alfalfa."

The board thanks all who are cooperat-

ing in the county-wide program to eradi-

cate noxious weeds in Yuma Vallev.

HERBERT PECKHAM, of Wilder,

Boise Project, Idaho, reported a

yield of 863 sacks of onions per acre on 17

acres. President Roosevelt was shown

this field on his recent trip through the

Boise. Valley.
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ADMINISTRATIVE ORGANIZATION OF THE BUREAU OF RECLAMATION
HAROLD L. ICKES, SECRETARY OF THE INTERIOR

THEODORE A. WALTERS. FIRST ASSISTANT SECRETARY, in charge of reclamation

John C. Page, Commissioner Roy B. Williams, Assistant Commissioner

J. Kennard Cheadlc. Chief Counsel and Assistant to Commissioner; Miss Mae A. Schnurr, Chief, Division of Public Relations; George 0. Sanford, General Supervisor
of Operation and Maintenance; D. S. Stuver, Asst. Gen. Supr.; Wesley R. Nelson, Chief, Engineering Division; P. I. Taylor, Assistant Chief; A R Golze Super-
vising Engineer. C. C. C. Division; William F. Kubach, Chief Accountant; Charles N. McCulloch, Chief Clerk; Jesse W. Myer, Chief, Mails and Files Division-
Miss Mary E. Gallagher, Secretary to the Commissioner

Denver, Colo., United States Customhouse
R. F. Walter, Chief Eng.; S. O. Harper, Asst. Chief. Eng.; J. L. Savage, Chief Designing Eng.; W. H. Nalder, Asst. Chief Designing Eng.; L. N. McClellan, Chief Elec-

trical Eng.; Kenneth B. Keener, Senior Engineer, Dams; H. R. McBirney, Senior Engineer, Canals; E. B. Debler. Hydraulic Eng ; I. E. Houk Senior Engineer
Technical Studies; Spencer L. Baird, District Counsel; L. R. Smith, Chief Clerk; Harry Caden, Fiscal Agent; A. McD. Brooks, Purchasing Agent; C A Lyman,
and Henry W. Johnson, Field Representatives; L. S. Davis, Engineer, C. C. C. Division

Projects under construction or operated in zvhole or in part by the Bureau of Reclamation

All-American Canal *_.
Belle Fourche .

Boise
Boulder Dam and power plant >_

Buffalo Rapids
Burnt River
Carlsbad.
Alamogordo Dam.

Central Valley.,
Colorado River in Texas
Columbia Basin
Gila
G rand Valley
Humboldt
Kendrick
Klamath
Milk River
Fresno Dam

Minidoka
Moon Lake
North Platte
Orland
Owyhee
Parker Dam
Pine River (Vallecito Dam)
Provo River
Rio Grande
Caballo Dam

Riverton
Bull Lake Dam

Salt River
,

Sanpete
Shoshone

Heart Mountain
Sun River. Greenfields division.
Truckee River Storage
Umatilla (McKay Dam)
Uncompahgre: Taylor Park

Repair to canals
Upper Snake River Storage 3

Vale
Yakima

,

Roza division
Yuma

Yuma, Ariz
Newell. S. Dak
Boise, Idaho
Boulder City. Nev
Glendive, Mont
Unity, Oreg
Carlsbad. N. Mex
Fort Sumner. N. Mex.
Sacramento. Calif
Austin, Tex
Coulee Dam, Wash
Yuma, Ariz
Grand Junction, Colo.
Lovelock, Nev..
Casper. Wyo
Klamath Falls. Oreg._
Malta. Mont...
Havre, Mont
Burley, Idaho
Duchesne. Utah
Guernsey. Wyo
Orland, Calif
Boise. Idaho
Parker Dam, Calif
Bayfield. Colo
Salt Lake City, Utah..
El Paso, Tex
Caballo. N. Mex
Riverton, Wyo

.do
Phoenix, Ariz .

Salt Lake City. Utah-
Powell. Wyo
Cody. Wyo _

Fairfield, Mont
Reno, Nev..
Pendleton. Oreg
Gunnison, Colo
Montrose. Colo ..

Ashton, Idaho
Vale, Oreg..
Yakima, Wash

do
Yuma, Ariz

Official in charge

Leo J. Foster
F. C. Youngblutt
R. J. Newell
Ralph Lowry..
Paul A. Jones
Clyde H. Spencer
L. E. Foster .

Wilfred W. Baker
W. R. Young
H. P. Bunger
F. A. Banks
Leo J. Foster
W. J. Chiesman
Stanley R. Mareau
H. W. Bashoro
B. E. Hayden
H. H. Johnson
H. V. llubbell
Dana Templin
E. J. Westerhouse
C. F. Gleason ...
D. L. Carrnody
R. J. Newell
E. A. Moritz
Charles A. Burns .

E. O. Larson
L. R. Fiock.
S. F. Crecelius
H. D. Comstock
Arthur P. Smyth
E. C. Koppen
E. O. Larson
L. J. Windle2
Walter F. Kemp
A. W. Walker
Charles S. Hale
C. L. Tice
A. A. Whitmore
C. B. Elliott
H. A. Parker
C. C. Ketchum
J. S. Moore
Charles E. Crownover.
R. C. E. Weber

Title

Constr. engr
Superintendent.
Constr. engr

do ,

do.
...-.do
Superintendent.
Constr. engr

do
.do.
.do.
.do-

Superintendent..
Resident engr.2.
Constr. engr
Superintendent.,

.do.
Constr. engr
Superintendent.
Constr. engr
Supt. of power.
Sup^rinten.leiit.
Constr. engr

.do.
.do

Engineer
Superintendent.
Constr. engr
Superintendent-
Resident engr
Constr. engr
Eng'n^er
Superintendent.
Constr. engr
Superintendent

.

Constr. engr.2...
Reservoir supt.

.

Engineer.
Constr. engr

.do.
Superintendent

.

do
Constr. engr
Superintendent.

J. C. Thrailkill...
J. P. Siebeneicher.
Robert B. Smith..
Gail H. Baird
Edwin M. Bean

E. W. Shepard.

E. R. Mills
William F. Sha_
C. B. Funk

Emil T. Ficenec.
George B. Snow.
C. M. Voyen
W. I. Tingley...
E. E. Chabot...

.do.
G. C. Patterson..
Francis J. Farrell.

A. T. Stimpfig
W. D. Funk
Robert B. Smith-
George W. Lyle_.
John S. Martin...
Francis J. Farrell.
II . II. Berryhill...

do
C. B. Wentzel

Edgar A. Peek
Francis J. Farrell.
L. J. Windle2

do

George B. Snow

Ewalt P. Anderson,
.do.

District counsel

Emmanuel V. Ilillius.

Philo M. Wheeler..
Alex S. Harker
Noble O. Anderson.

Name

J. Coffey
. J. Burke
E. Stoutemyer.
J.Coffey
J. Burke
E. Stoutemyer.
J. S. DeVries-.
.do.
J. Coffey
J. S. DeVries.
E. Stoutemyer
J. Coffey
R. Alexander.

.

__do.
J. Burke
E. Stoutemyer.

. J. Burke
.do.
E. Stoutemyer.
R. Alexander. ..

. J. Burke
J. Coffey
E. Stoutemyer.
J. Coffey
R. Alexander
do.

. J. S. DeVries.
..do.
.J.Burke
do.

. J. Coffey
R. Alexander.
. J. Burke
..do

ander.
do...

R. Alex
E. Stoutemyer.
II. Alexander
do_

R

E. Stoutemyer.
..do
..do
..do
J. Coffey

Address

Los Angeles. Calif.
Billings, Mont.
Portland, Oreg.
Los Angeles, Calif.
Billings. Modl.
Portland. Oreg.
El Paso, Tex.

Do.
Los Angeles, Calif.
El Paso, Tex.
Portland, Oreg.
Los Angeles, Calif.
Salt Lake City, Utah

Do.
Billings, Mont-
Portland, Oreg.
Billings, Mont.

I>o.

Portland, Oreg.
Salt Lake City. Utah.
Billings, Mont.
Los Angeles, Calif.
Portland. Oreg.
Los Angeles, Calif.

Salt Lake City, Utah.
Do.

El Paso, Tex.
Do.

Billings, Mont.
Do.

Los Angeles, Calif.
Salt Lake City, Utah.
Billings. Mont.

Do.
Do.

Salt Lake City, Utah.
Portland, Oreg.
Salt Lake City, Utah.

Do.
Portland, Oreg.

Do.
Do.
Do.

Los Angeles, Calif.

1 Boulder Canyon. 2 Acting 3 Island Park and Grassy Lake Dams.

Projects or divisions of projects of Bureau of Reclamation operated by zvater users

Organization Office

Operating official Secretary

Name Title Name Address

Baker (Thief Valley division) l Lower Powder River irrigation district Baker, Oreg
Hamilton, Mont —
Boise. Idaho
Notus, Idaho
Grand Jctn.. Colo
Ballantine. Mont
Hyrum, Utah .

Bonanza, Oreg
do

F. A. Phillips..
_\

r

. W. Blindauer
Wm. H. Tuller
W. H. Jordan
C. W. Tharp
E E Lewis

ElBie H. Wagner
F. J. Hanagan
L. M. Watson
C. J. McCormich

Hamilton.
Boise.
Caldwell

.

Grand Jctn.
Ballantine.
Logan.

Project manager
SuperintendentDo _

Grand Valley, Orchard Mesa 3

South Cache W. U. A
Langell Valley irrigation district .

B. L. Mendenhall
Chas. A. Revell
Henry Schmor, Jr.

Superintendent Harry C. Parker
Chas. A. Revell
Dorothy Eyers
Axel Persson
R. H. Clarkson
O. W. Paul
Frank O. Redfield

Klamath, Langell Valley 1

Sidney, Mont.
Chinook, Mont
Rupert, Idaho .

Burley, Idaho ._

Gooding, Idaho
Fallon. Nev
Mitchell. Nebr
Gering. Nebr
Torrington, Wyo
Northport, Nebr
Okanogan, Wa=^
Ogden. Utah
Phoenix, Ariz
PoweU. Wyo

Payson, Utah
Fort Shaw. Mont_...
Fairfield, Mont
Hermiston, Oreg
Irrigon. Oreg
Montrose. Colo
Ellensburg, Wash

Manager
President

Sidney.
Milk River: Chinook division * A. L. Benton

Frank A. Ballard
Hugh L. Crawford
S.T. Baer
W. H. Wallace

Rupert.
Burley

.

Gooding.
Fallon.

do
do _

do
do

Truckee-Carson irrigation district II. W. Emery
Flora K. Schroeder
C. G. Klingman
Mary E. Harrach
Mabel J. Thompson
Nelson D. Thorp
D. D. Harris

North Platte: Interstate division *_

Fort Laramie division *

Do.*
Gering-Fort Laramie irrigation district W. O. Fleenor _. Superintendent.

do
.. do

Gering.
Torrington.
Bridgeport.
Okanogan.Nelson D. Thorp

D. D. Harris..Salt Lake Basin (Echo Res.) 3 do
Salt Rivcr2. Salt River Valley W. U. A H. J. Lawson

M. P. McLaughlin
Superintendent
Irri. superintendent
Superintendent

F. C. Henshaw .

Geo. W. Atkins
Lee N. Richards

Strawberry Valley 3 S. W. Grotegut

A. W. Walker
E. D. Martin _.

do
do
do
do

Fort Shaw.
H. P. Wangen
Enos D. Martin..
A. C. Houghton
J. Frank Anderson

Fairfield.
Umatilla: East division 1 Hermiston irrigation district

West Extension irrigation districtWest division 1

Uncompahgre 3 __ Jesse R. Tompson
V. W. Russell

Acting superintendent

1 B. E. Stoutemyer, district counsel, Portland, Oreg. 2 R. J. Coffey, district counsel, Los Angeles, Calif.

* W. J. Burke, district counsel. Billings, Mont.

Important investigations in progress

3 J. R. Alexander, district counsel. Salt Lake City. Utah.

Project Office In charge of

—

Title

P. J. Preston

Do.
Wm. G. Sloan Do.

do Do.
Black Hills ___do_ _

do
E. 0. Larson
C. C.Fisher

Do.
Do.

Issued monthly by the Bureau of Reclamation, Department of the Interior, as approved by the Director of the Budget. Sallie A. B. Coe, Editor.



T m

&>'•'

<«,

4f*.

r

*W^-~ *~j£%

»'f*"*a%i

3*
LJ9

tf'tf

.fi
$-S>^$*$q$ffi&*ty^J£

'.j^Kkf-'-h'^

h

Si

«*T'.

I •.'

•-v. ^





REPAYMENT COMMISSION
•>»•$•«<-

IN ACCORDANCE with the authoriza-

tion by Congress to devise a it/ore equitable

method by which water users on Indian

and Federal reclamation projects shall

repay the cost of construction of irrigation

works built by the Government, the Secre-

tary of the Interior has appointed the

(olio wing Commission:

Dr. Charles A. Lory, chair/nan.

Mr. William R. Wallace.

Air. George T. Cochran.

Goodrich W. Line weaver has been ap-

pointed executive secretary of the Repay-

ment Commission.

George 0. Sanford, General Supervisor

of Operation and Maintenance, Bureau

of Reclamation, will accompany the Com-

mission on its tour oj the projects.

The act authorising the Commission

required that all three members should

have an intimate knowledge of irrigation

farming but should not be employees of

the Bureau of Reclamation or the Bureau

of Indian Affairs of the Department of

the Interior; and that they should have no

direct financial interest m the matters

coming before the Commission

.

Dr. Lory, of Fort Collins, Colo., has

been president of the Colorado State Col-

lege since 1902 and is an authority on

irrigation matters.

Mr. Wallace, of Salt Lake City , Utah,

for several years was the chairman of the

Utah Water Storage Commission.

Mr. Cochran, of La Grande, Oreg., is

an attorney. He served for 12 years as

State water superintendent and is an

authority on water law.

The act authorizes the Repayment

Commission to visit, hold hearings, and

study the Federal and Indian irrigation

projects and to recommend to the Secre-

tary of the Interior, where conditions

warrant such action, postponement of all

or any part of the construction repay-

ments due in 1937; and to devise and

recommend for the consideration of Con-

gress a new permanent repayment method.

The present law for repayments is inflex-

ible, requiring the water users to pay

specified sums each year of the repayment

period without regard to unusual condi-

tions, fluctuating prices, etc.

The initial meeting of the Commission

was held in Denver on November 30.

The itinerary for visits to the projects-

covers a swing through the Northern

States, with the North Platte and Belle

Fourche projects first on the list, then

turning south to cover the southern projects.

Twenty-four hearings are scheduled.

Headquarters will be maintained at

Denver, where irrigation districts have

been asked to send a brief summary of

their problems so that the Commission will

have advance notice of problems to be dealt

with in visiting any particular project.

John C. Page, Commissioner.
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New Contract Covers Completion of the

GRAND COULEE DAM
by S. E. HUTTON, Assistant Director of Information

DS to be opened at Spokane on December

will cover the completion of the Grand

alee Dam, the construction of a power-

ise at the west end of the (lain, and more

n 300,000 yards of excavation. Materials

1 be furnished by the Government, and

ver plant equipment will lie installed by the

reau of Reclamation, which is in charge of

design and construction of the project

["he contractor will In- allowed 1 years in

ich to complete the work after the contract

iwarded by Harold L. Ickes, Secretary of

Interior, and orders are given by him for

work to proceed. John C. 1'age, Com
isioner of Reclamation, has expressed the

>e that the contract can be awarded

mptly so that work will not be interrupted

the dam site by a lapse of time bet ween the

ipletion of the base of the dam under the

rent contract and the commencement of

'k under the new cm ml ract

.

Vast Quantities of Materials Required

Vork included in the new contract will

olve the manufacturing and placing of

>ut 0,000,000 yards of concrete, nearly

ce as much as was placed in the Boulder

m. Almost 100,000,000 pounds of steel

[ go into the permanent structure, including

300,000 pounds of reinforcing steel, 10,000,-

pounds of pipe and fittings, 50,000,000

mds of nates and operating dc
100,000 pounds of trashrack metal work,

I 16,000,000 pounds in penstocks, and

10,000 pounds in cranes, and miscellai us

tal work.

Important in Development of Columbia

?he Grand Coulee Dam is the principal

ineering feature of the Columbia Basin

lamation project which will ultimately

gate 1,200,000 acres of rich desert and dry-

ning land in central Washington, regulate

flow of the Columbia River, and develop

:trieal energy to be used in pumping for

Concrete placing—final lift in block
57-1.

irrigation, and for other purposes, on the proj-

ect and elsewhere. It is the "key" dam in the

Army engineers' comprehensive plan for the

development of the Columbia River, greatest

potential source of power among the rivers of

North America. Largest and uppermost of

the 10 proposed dams between the Canadian

border and the mouth of the Columbia River,

the Grand Coulee Dam will form ;i reservoir

extending to the international boundary, 151

miles away, and will impound about 10,000,000

acre-feet of water. By regulating the flow of

the river, the (band Coulee Dam will increase

by 100 percent the potential firm power ca-

pacil ies of downstream power plants above the

junction with the Snake River, and by 50

percent the firm power capacity of plants

below that point, including that at Bonneville.

The completion of the Columbia Basin

project will bring about, in the next 25 to 50

years, the establishment of 25,000 to 40,000

new farm homes on desert land, much of which

was homesteaded about 30 years ago, only to

be abandoned after a few years when droughts

made dry-farming in much of central Washing-
ton impracticable, farms and towns in the

reclaimed areas are expected to provide homes
and employment for 200,000 to 400,000 people.

At the rate of 25,000 acres per year, is years

will be required to put the whole district under

irrigat ion.

An act passed by the Seventy-fifth Congress,

limits the area that max be held, and the price

at which land may be sold to settlers if it is to

receive water from the project. Such pro-

visions have been found to be effective in pre

venting the development of speculative land

prices on ot her projects.

World's Largest Power I'lnnt

The power plant at Grand Coulee will be

developed as market- for its output develop.

The ultimate installation will include, in each

of the two power-houses, nine turbines rated

at 150,000 horsepower each, and as many
generators, each rated at 120,000 kilovolt-

amperes. These will fie, by far, the largest

units of their kinds in existence Three large

station-service generating sets will be located

in the west power-house.

It is estimated that the' completed power

plant will have an annual capacity of 8,320,-

000,000 kilowatt-hours of firm power and

4,200,000,000 kilowatt-hours of secondary

power. Of the latter, a maximum of 2,260,-

(111(1,11111) kilowatt-hours may lie used during

the irrigating season for pumping, leaving

nearly 2 billion kilowatt-hours of secondary

power for sale each year. Fortunately, the

high water and irrigating seasons coincide, so

no primary power will be required for irri-

gation.

The dam will raise the water in the storage

reservoir about 350 feet above the ordinary

river level, and pumps must raise it about 280

feet more to a balancing reservoir in the

27737—37
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Grand Coulee Dam. General view of concrete placing in bucket section, showing
mechanical screed in action.

Grand Coulee, from which it will flow by

gravity to the project lands. Twelve pumps,
including two spare units, will provide for the

ultimate requirements, each pump having a

capacity of 1,000 cubic feet per second-

sufficient to furnish water for irrigating

120,000 acres. Each pump will be driven

by a 65,000 horsepower motor.

Work done so far on the Grand Coulee Dam
has included nianv tasks of the character and

magnitude of major undertakings, and i

new world's records in construction have
made. Where four families lived in isobl

in 1933 there are now nearly a dozen t

with a combined population of 15,000.

years, workmen numbering 3,000 to (

have built the biggest man-made structu

the world—the base of the < Irand Coulee 1

bigger than the great pyramid of Chi

man's biggest structure for 3,000 years,
,

the Boulder Dam surpassed it in size. I

than 4,000,000 yards of concrete have air

been placed in the dam, with unprecedet

speed as much as 15,844 yards in a s

day.

Into the vicinity of the dam site there

built from existing lines, two hard-surf

roads 30 miles long, a railroad 30 miles 1

and a high-tension transmission 30 miles!

A timber construction bridge, numerous
porary pile bridges, and a steel highwaj In

950 feet long were built across the river.

towns were built at the dam site M
City, the contractor's town, on the east t

to be dismantled when the dam is finis,

and Coulee Dam, the Government cam
permanent town, on the west side of'

river.

World's Biggest Cofferdam Built

Along the west side of the river, there

i

built in 90 days in the winter of 1934 ;

1935, for the purpose of protecting the

struction area from the summer flood w

of 1935, the world's largest cofferdam,!

tending 3,000 feet along the river and en

ing an area of 60 acres. The required I



»t piling, trucked in 30 miles, totaled 1 7,000

j in weight and 127 miles in length.

row the area within the west side cofferdam

•e were removed, over a 60-inch belt Con-

or, half-mile to a mile Inns, about

10,000,000 yards of material, which was

dumped in Rattlesnake Canyon, upstream, at

the mouth of the Grand Coulee. Material

was moved at the rate of a million yards a

month, and at a maximum rate of 50,839

yards in a single 21-hour day. Excavation at

the dan. site exceeded 20,000,000 yards, over a

million yards of it being rock. Excavation at

the gravel pit will exceed that at the dam site

by the time the dam is completed.

m^s^-**. .-•
'

'

S

-Jk"l

ew over the east power-house and spillway sections showing
construction work inside the cross-river cofferdams.

i M

Ground view of trashracks of outlet works on blocks 59,

61, and 63 (in foreground).

m

Base of the east side power-house and east mix plant. Looking over the west power-house section and diversion channel.
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Second Largest River Alan-Handled

Being second in flow of the rivers on the

continent, the Columbia presented one of the

greatest jobs <>f river diversion ever under-

taken. The west end of the foundation

having been built inside the west cofferdam,

with low gaps to serve as diversion channels,

the west cofferdam was opened, and the river

given an alternative course, which it was com-

pelled to take when the downstream cross-

river cofferdam was closed December 12, 1930.

By January 9, 1937, the upstream cross-river

cofferdam had been closed, and 80,000,000

gallons of water pumped out of the enclosure.

The construction of the cross-river cofferdams

required more than 9,000,000 hoard feel oi

heavy timbers, ranging in cross-section from

12 by 12 to 16 by 24 inches, and in length

from' 40 to 60 feet. More than 60,000,000

board feet of timber have been used on the job.

Steel sheet piling, used to face the sides of the

cofferdams exposed to the river, totaled 2,200

tons.

Within this calendar year that part of the

dam site formerly occupied by the river has

been excavated; excavations on the east side

of the rive]-, begun in 1933, were completed;

the two steel concrete-placing trestles were

finished; and more than 2,(l()(i. (too yards of

concrete were placed. The steel trestles,

among the biggest bridges in the northwest,

have been buried in the concrete, only the

decks being salvaged. They are over 3,000

feet long, averaged 95 feet in height for the

lower and 175 feel for the higher, and required

the purchasing, fabricating, and erecting of

11,000 tons of structural steel by the con

I ractoi

' i Months Ahead oj Schedule

By midwinter, cofferdams and a half million

yards of sand and gravel used to fill them and

to protect them with berms will have dis-

appeared from the river channel, forebay, and

tailraces; and the waters of the Columbia will

conceal most of the results of 4 years of work,

and of the expenditure of millions of man-
hours and millions of dollars in placing a 35-

acre structure on bedrock under the bed of the

river and below I he deposits of di tritus left in

the canyon after the last great ice age.

It is expected that the present contractor,

the Mason-Walsh-Atkinson-Kier Co., will

complete its work about the first of the year,

approximately 15 months ahead of the sched-

uled time. Then fhe Government may
acquire a town, Mason City, the world's

biggest gravel pit (capable of yielding 25,000

yards of pit-run material per day), the world's

biggest washing and grading plant, with a

daily capacity of about 16,000 yards of sand
and gravel, the world's greatest concrete mix-

ing and placing plant, with a daily maximum
record of 15,844 yards, ami all other of the

contractor's equipment except certain mobile
units. All such facilities will be made avail-

able In t he successful bidder on i he completion
of the dam.

ti -

Horse Mesa Dam, Salt River Project, Arizona. Gate house and right spillway

Vale Project

Community Organizations

ON October 2-3 the Pioneer Days celebra-

tion was held at Malin, Oreg. The event
celebrated the twenty-eighth anniversary of

the founding of the Bohemian colony at

Malin. Regardless of the fact that cloudy

and rainy weather prevailed during the 2

days, the celebration was well attended, and
about 5,000 were fed at the barbecue.

The annual potato festival was held at

Merrill, Oreg., on October 9-10. Excellent

weather prevailed, and the celebration

well attended. Governor Martin was

guest of honor at the festival. At the an

meeting of the Potato Growers Associat

held during the festival, the entire boar

officers was reelected.

• POST OFFICE •

CONSTRUCTION of the new Post

Building in Lovelock, New (Humboldt p

oet), which will also provide accommodat
for various other Federal agencies, is mai

favorable progress.
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HASTA DAM to be

World's Second Largest

Concrete Dam
USED PLANS for Shasta Dam, key unit

he vast Central Valley project in Cali-

ia, will make it the second largesl concrete

in the world.

he design approved by Bureau >>! Recla

ion engineers calls for a straight-gravit}

:rete dam approximately 560 feet high and

feet long, to he erected across the

ron of the upper Sacramento River, 13

s north of Redding, Calif. Shasta Dam
back up the waters of three rivers the

amento, Pit, and McCloud— a distance <if

niles to create a conservation reservoii

. a storage capacity of 4,500,000 acre-feet.

onstruction of the dam, designed to bring

tiple benefits of improved irrigation, flood

rol, navigation, salinity repulsion, and

cr generation to California's semiarid

fcral Valley, must await prior reconstruc-

of 37 miles of the Southern Pacific Rail-

now located within the proposed reser-

site. Negotiations now under way be-

:n the Government and the Southern

fie probably will reach a satisfactory

fusion in time to start, the railroad work

after the first of the year.

s originally planned by State engineers,

sta Dam was to be about 500 feet high,

ting a resen oir i if approximately 3,000,000

-feet. < >n the basis of recent comprehen-

studies of the economic height, considering

water resources and the manifold require-

ts, Chief Engineer R. F. Walter of the

eau of Reclamation, approved a recom-

idation for a reservoir of 1,500,000 acre-

lns storage capacity at the selected site

lires a dam with a crest elevation 543 feet

ye the present lowest bedrock determined

foundation exploration. After excavation

the necessary cut-off wall below bedrock,

dam will rise probably about 560 I ie1

ve the lowest foundation,

aasta Dam's only rivals in size will be

hty Boulder Dam on the Colorado River

Grand Coulee Dam under construction on

Columbia River, both under the jurisdic-

of the Bureau of Reclamation.

i height, Shasta will be second to Boulder,

3h is 726.4 feet high. Grand Coulee will

>53 feet high. On the crest, Shasta will

nore than twice as long as Boulder—3,100

compared to 1,282 feet—but not as long

Grand Coulee's 4,200 feet. In mass,

sta will require approximately 5,700,000

ic j aids of concrete, which is considerably

more than the 4,300,000 cubic yards in Boul-

der Dam and power-house, but not com-
parable to the 11,250,000 cubic yards now
1 icing placed in ( hand Coulee Dam and power

houses

Next to these three giants is the Chambon
Dam in France, 450 feet high, followed l.\

Hetch Hetchy Dam, a part of San Francisco's

water-supply system in the Sierra Nevadas,
which recently was heightened to 427 feet,

and Owyhee Dam in eastern Oregon, another

Bureau of Reclamation structure, 417 feet

high.

Walker R. Young, of Sacramento, the

Bureau's construction engineer for the Cen
tral Valley project, who also was the construc-

tion engineer on Builder Dam, said Shasta

Dam will require concrete enough to build

a solid monument a city block square and
slightly higher than New York's Empire
State Building. He said it would take a

freight train more than 200 mill's long to haul

the cement to be used in mixing this concrete;

and that Shasta Reservoir, when full, will hold

water enough to cover the entire cit} of

Chicago to a depth of 35 feet

Incidental to the primary functions of

Shasta Dam will be tin; generation of about a

billion ami a half kilowatt-hours of electricity

annually. The initial hydroelectric installa-

tion will be for 280,000 kilowatt '375,000

horsepower) capacity, with provision for

future enlargement to 350,000 kilowatts

(470,000 horsepower).

Shasta Dam will be one of two large' concreti

dams on the Central Valley project. The
other, Friant Dam on the upper San Joaquin

River east of Fresno, Calif., will be 200 feet

high and 3,330 feet long, creating a reservoir

of 450,000 acre-feet. Shasta and Friant

Reservoirs will be operated to conserve and

regulate the principal water resource's of the

nbined Sacramento and San Joaquin River

valleys to serve a rich agricultural empire

partially threatened with reversion to desert

by drought and salinity. More than a,

million acres in the Sacramento and San

Joaquin basins face an acute water shortage

which is expected to be relieved by the

Cent ral Valley project

Shasta Dam Site on the Sacramento River, a short distance above Redding, Calif.
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Progress Along the Overland Trail

By H. W. BASHORE, Construction Engineer, Kendrick Project, Wyoming i

THE 1937 convention city of the National

Reclamation Association, the Kendrick proj-

ect, and all developments of the Federal

Goveri ait mi the North Platte River are

in a region of great historical interest. These

developments air along the great Overland

Trail over which, from about 1843 to 1869.

more than 300,000 immigrants traveled on

foot, pushing hand carls, or with wagons
drawn l>\ oxen, mules or horses, and on horse-

back. Those immigrants were on their way
in the Oregon countiv, ( 'alifornia, and I'tali.

The Platte River is approximately !M)() miles

in length from its confluence witli the Mis-

souri to North Platte, Nebr., where if divides

into the North Platte and South Platte, and

following the North Platte branch to Hie

mouth of (he Sweetwatei anil to the head of

this stream at South Pass, Wyo., Nature's

Gateway to the Pacific coast. Throughout
i In- distance, the California, Oregon, and

Mormon Trails, were practically identical and

constituted the Overland Trail.

The natural landmarks which guided the'

immigrants in those days are still in evidence,

such as Chimney Hock and Scotts Bluff in

Nebraska, and in Wyoming, Fort Laramie,
i he Warm Springs at Guernsey, Immigrant

Ridge wot of Casper, and Independence Rock

and Devil's (late on the Sweetwater. Historj

records a. lew of the most notable Indian

battles along this route, such as the Grattan

Massacre in ls.">4, east of Fort Laramie, where

Lieutenant Grattan and 29 men were killed,

and the battle at the Platte River bridge near

Casper in 1865, where Lt. Casper Collins and
27 men were killed. The hardships and priva-

tions of the immigrants on this pari of the

overland trail were probably climaxed with

the plight Of the 600 persons 111 the Mormon
hand-carl expedition, 20 of whom spent the

wilder at Devil's (late and were forced to eal

cow hides for 2 weeks to prevent starvation

I8lh ( 'entunj Erplort rs

(in account of the money to be made out of

trapping fur-bearing animals, this route had
been explored and traveled by trappers and
traders in the early part of the Eighteenth

Century. Consequently, when the Govern-
ment became interested in th< Oregon country

and the Lewis and Clark expedition was titled

oiil in 1804, the services of the trappers were
available as guides for the expedition. Later

m L810, when John Jacob Astor organized
the American bur Co. and sent his expeditions

bj boat around Cape Horn and overland to

i Address delivered Oct 12, 1937, at the Sixth Annual Con
wnii. in oi the National Reclamation Association in Casper,

Wyo.

the mouth of the Columbia River, the Platte

River, Sweetwater and South Pass route was
used by the party returning on land.

When a part of this expedition was return-

ing on foot under the command of Robert

Stuart, after suffering untold hardships, and

after having followed the river closely past

the Pathfinder Canyon and along Hie rim of

the canyon just above the Alcova Reservoir,

which Stuart named the ''Fiery Narrows",

.and traveling through the Alcova Reservoir

site, they reached a point on the Platte River

now known as the Bessemer Bend, about the

first of December. As plenty of game was in

evidence and timber available, they decided

lo spend the winter there and built the first

log cabin of record in Wyoming. After thej

had completed their house and were well

stocked with provisions, they were visited one

morning by a war party of Arapahoe Indians.

The Indians claimed that they were in pursuit

of a band of Crow- Indians who had raided

their village a short time before and stolen

most of their horses. They were fed b\

Stuart- and his party and proceeded on their

way. After the Indians left, Stuart decided

it would be unsafe to remain longer in the

country and moved on down the Platte River

in about where the town of Gering, Nebr., is

situated, where they spent the remainder of

the winter.

Many trappers and traders whose names are

now famous in history were closely associated

with the development of this great overland

route along the Platte River. The principal

of these who acted as guides and hunters for

exploring expeditions along tbis route were

ban sej ('rooks, Kit Carson. Thomas Fitz-

patrick, Lucien Maxwell, Alexander Godey,
Jim Bridger, and Robert Campbell. William
Sublette, a trader, is credited with having

brought in Hie first wagon train of 14 wagons
drawn by mules in 1830. Captain Bonneville

is recorded as having camped in 1832 at Scotts

Bluff, Nebr., with twenty -1-mule team wagons
and as being the first explorer to reach South

Pass with a wagon train. Parker and Whit-
man traveled through here in 1835, Father

DeSmet in 1840, and Brigham Young in L847

Proliabh the most important exploring and
survey ing expedition was made by Capt. John

C. Fremont in 1842. This expedition was

equipped with the surveying instruments of

that da\ and Captain Fremont at various

places made observations to determine the

latitude and longitude. lie was accompanied

by a German topographical engineer, Charles

Preuss, whose maps show a highly developed
skill. Captain Fremont outfitted his expedi-

tion at St. Louis, Mo., with French-Canadians

who had had previous experience in trapp

outdoor life, and were especially well quali

for his purpose. One of these men, I

Lajeunesse, was a very exceptional man
developed the admiration and confidenci

Captain Fremont. He was an expert sw

mer, boatman, and displayed exceptional c.

age and resourcefulness. He was alvs

selected by Captain Fremont where gi

endurance was required and always ace

panied the captain on especially hazarc

Mile trips. Captain Fremont's expedition

lowed the Platte River and the North PI

River closely to Hie present Alcova Dam
from that point proceeded overland to

Sweetwater below Independence Rock. F ;

there they followed the Sweetwater up tc

head, crossed South Pass and later scaled \

mont Peak, which is about 13,730 feet in

vation. Lajeunesse was one of the few 1

who scaled this peak with Captain Freql

and at that place, where all of the party

came exceedingly fatigued and ill, Lajeuiv

showed no discomfort or fatigue and Cap
Fremont states in his diary that he displa

more of the endurance of a mountain
|

than of a man. After Fremont Peak

been scaled, the party turned back over Sc

Pass and followed the Sweetwater down
point several miles above where it emp
into the Pathfinder. The party was divi

inn' < hie party was instructed to go o

land and stop at Goat Island, about 1 i

below the Alcova Dam, and await the arr

of the second party, which would proc

down Hie Sweetwater and the Platte by b

Captain Fremont's diary relates the ex(

meiit and difficulty in getting the boat thru

the canyon where the Pathfinder Dam
stands. The Pathfinder Dam lakes its n;

from Captain Fremont, the pathfinder of

Rocky Mountain region. The current tl

was very swift but they managed this

verj successfully without mishap and I

quite elated and able to handle the boa

much more difficult water. However, in t:

eling on down (he Platte River, they enti

the canyon called Hie Fiery Narrows

Robert Stuart, and in this canyon misfort

overtook them. The boat was upset an

12 days' supply of provisions, together \

Hie surveying instruments and records,

dumped into the river along with the n

Several of the men could not swim but f

held up by those who could and finally

entire outfit floated out of the canyon to

quieter waters at the upper end of the Vic

Reservoir.

At this point Lajeunesse recovered the 1

and nearly all of the records and instrume
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emont decided to cache the equipment and
aceed on foot down to Goat Island. On the

ite they passed through the Alcova Canyon,
iich Fremont named Hot Springs Gate on

xiunt of the prevalence of hot springs.

emont relates he was not able to measure
i temperature of the water but he could

Id his hand in it two seconds. After passing

-ough the Alcova Canyon, the party finally

iched Goat Island and rejoined their com-
mons. Captain Fremont's diary is full of

lise for his favorite man, Basil Lajeunesse.

Origin of name "Seminoe"

Lajeunesse accompanied him on a second

sedition in 1843 and 1844. He established

trading post at Devil's Gate in 1858 and
,s engaged in this business until 18G2. He
,s on friendly terms with the Sioux Indians

d married a Sioux squaw. Lajeunesse was
'en another name by the Sioux Indians,

at of "Cimoneau" or sometimes spelled

}imineau". He loaded up 15 pack horses

e morning at his trading post at Devil's

ite and with two men started to Deer Creek
trade with tho Indian village in that locality,

l this trip his horses were killed, his goods

Jen, and he was himself murdered. Two
nations are given of this— one that he was
jrdered by the two men who accompanied
n, and the other that he was killed by hos-

e Indians. The Seminoe Mountains and
8 Seminoe Dam are named alter this re-

irkable man.

The hot springs in the Alcova Canyon
jntioned by Fremont, continued to be an

ject of interest to the white settlers who
lowed. In 1891 a syndicate was organized

develop a health resort and literature was

blished to show the great benefits to be

tained by drinking and bathing in the

;dicinal waters. Mokler's history of Na-
>na County quotes from some of this

srature as follow s:

"Until the railroad is built in," the syndicate

nounced, "we will run a daily stage line of

:-horse stage coaches from Casper over the

:nantic and scenic road. We will build a

idge across the river about 20 miles from

>sper, and this structure will be built

tiroU of native lumber, with piers of differ-

t colored stone. We may also put in a line

small steamers and sailboats between

,sper and the springs for those who would

zfer the water route.

"All the buildings and improvements at the

"ings will be modern and of the latest and

>st improved designs. There will be pavil-

is, driveways, walks and cozy nooks, and
rk caverns, glass bath tubs, plunge and
imming baths, boats and steam yachts, and

3ry convenience for the accommodation of

r guests, and in a few years the Alcova Hot

rings will be the Arkansas of the West."

Seminoe Dam Construction Begun

A. town site was laid out, sagebrush was

ibbed out of the streets, lots were sold,

t somehow sufficient finances were not

forthcoming to advance the project and no
further development was made until the

Bureau of Reclamation in 1933 was con-

fronted with the problem of building a dam
on a foundation full of hot springs. The
flow of these springs at that time, at the low-

point of the foundation excavation, probably
amounted to as much as 20 cubic feet per

second. To build the dam where water was
running freely was out of the question and it

was necessary to drive the water away from
the abutments and the foundation. This

was successful^ accomplished by grouting

and when the embankment work was started,

various small leaks in the foundation, prin-

cipally near the abutments, amounted in

total to about 7 gallons per minute. This

grouting required drilling 79,630 linear

feet of holes from 25 to 150 feet deep at a

cost of $1(19,000 and forcing into these holes

cement, or a. mixture of cement and sand in

I he amount of 238,000 cubic feet, at a cost of

$171,000. The pressure used in forcing this

grout into holes and crevices varied from 25

to 150 pounds per square inch. This struc-

ture is being built by W. E. Callahan Con-
struction Co. and Gunther & Shirley, con-

tractors. The resident engineer, who has

supervised the activities of the contractors, is

Mr. John Beemer.

The construction of dams by the Bureau of

Reclamation on the Platte River is named in

older beginning upstream:

The Seminoe Dam, a. concrete arch struc-

ture, 25S feet high, now under construction.

The Pathfinder Dam, a granite masonry
arch structure, 218 feet high, completed in

1909.

The Alcova Dam, an earth and rock-till

embankment, 2titi feet high, now nearly com-

pleted.

The Guernsey Dam, an earth and rock-fill

embankment, 135 feet high, completed in

1928.

Irrigation began on the Platte River in

1855 at Fort Laramie, Wyo., where the Mexi-

can people living near the fort irrigated (licit

gardens. Today nearly 1,000,000 acres of

land are being irrigated along this river.

MIGRATION to

Pacific Northwest

Continues

[Excerpt from Land Policy Circular, October, 19371

TWELVE THOUSAND farm families, or ap-

proximately 60,000 persons, left the "dust

bowl" areas of the Great Plains and settled in

Oregon, Idaho, and Washington between Janu-
ary 1936 and July 1937, according to a farm
security administration survey of the drought

influx.

"Conservative estimates of county rehabil-

itation supervisors, based on school and car

registrations, contacts with county agents

and relief offices and rehabilitation loan appli-

cants, report 7,400 drought families in 1936,

and 4,000 the first, months of 1937, as

permanently or temporarily settled in the

three States," Walter A. Duffy, regional

director recently announced.
Probably fewer than 5,000 of the total mi-

grants have succeeded in locating on a, farm

through a purchase contract, lease or other

tenure agreement. Many have settled tem-

porarily in shacks, abandoned farms, tourist

camps, and vacant buildings, existing as best

they can on seasonal farm labor or other mis-

cellaneous employment. Others are on farms

in nonagricultural cut-over and sage-brush

areas.

The greatest need of the new settlers, Duffy

pointed out, is guidance in helping them locate

on good agricultural lands. To this end, the

Farm Security Administration is asking new

settlers to consult county rehabilitation super-

visors and county agents in order that they

may find the best land now available for settle-

ment. The problem looms especially difficult

when it is realized that at present it is practi-

cally impossible to rent or lease an economic

farm unit in the Pacific Northwest without

replacing present operators.

ELWOOD MEAD
Memoirs of a busy, useful life

of outstanding achievements

THE Transactions of the American Society

of Civil Engineers for 1937 (Vol. 102, pp.

1611-1618), contains a memoir of the late

Dr. Elwood Mead, former Commissioner

of the Bureau of Reclamation, by Raymond
F. Walter, Chief Engineer, Bureau of Recla-

mation, William H. Code, Consulting Engi-

neer, and Prof. Frank Adams of the University

of California. The memoir contains tributes

by Hon. Franklin D. Roosevelt, President of

the United States. Hon. Harold L. Ickes,

Secretary of the Interior, and other officials

and former associates, also indirect statements

from Australia and quotations from the

Arizona Republic, the Daily News, the

Engineering News-Record, and from the

University of Michigan showing the high

esteem in which Dr. Mead was field.

The Reclamation Era, December 1937 { 283 }



RESOLUTIONS Adopted at '

National Reclamation Association Meeting

AT the National Reclamation Association

meeting, which was held al Casper, Wyo., on

October 12-14 last, the resolutions adopted

relating to reclamation and its activities

include the following:

Repayment based upon the ability of the

scttlei' to pay as reflected by the current gross

returns from the land;

That a classification or reclassification of

project lands be recommended to be made to

facilitate the application of this flexible repa\ -

incut, plan

;

That the National Reclamation Association

pledges continued close cooperation with

water users and a forward looking program on

western reclamation;

That the association instrucl its directors

and officers to investigate the regulations of

the land bank in arriving at loanable value on

land under Federal reclamation projects and

take such action as they deem proper to pre-

vail upon the Commissioner to change such

regulations so that the amount of the lien to

the Federal Government for construction

charge repayment be deducted from the value

of farm arrived at by the Federal appraiser

and the maximum loanable amount be 50

percent of this remaining value;

That Congress be asked to pass legislation

to authorize the Secretarj of the Interior to

reclassify project lands or transfer water

lights, within Federal projects in States where

the State law will permit, from marginal and

submarginal lands to good lands, either private

or public domain, and that all payments on

construction charges on such marginal and

submarginal lands be credited to the new

water rights allowed.

That the association go on record as favor-

ing and urging a program by the United

States Bureau of Reclamation that will pro-

vide an adequate water supply for lands al-

ready under cu'f ival ion
;

That the association sii] port the efforts of

(lie National Weed Committee of the National

Plant Board in the establishment of a national

noxious weed program to be partly supported

by Federal funds on a cooperative State-

federal basis;

That out of any Federal funds provided for

noxious weed control, allocations be made to

the proper Federal agencies for the eradication

of these weeds upon federally owned or con-

trolled lands;

That this association urges that no Civilian

Conservation Corps camps tie moved from

any irrigation project until the programs on

which they are working be completed;

That it is the sense of this meeting that

-tops should lie taken by the Federal Govern-

ment to permit the employment of needy

family heads, living in the vicinity of work,

who shall be given equal consideration for

employment on Federal projects in their

community

;

Thai the President ami the Congress of the

United States are hereby requested to make
prompt and suitable pro\ ision for the creation

of some agency empowered to make loans and

grants to worthy irrigation districts and to

Mormon Flat spillway. Salt River Project, Arizona, showing erection of left gate.

Method of trimming channel walls shown in background.

othei needy sponsors of useful conservafl

projects.

That we recommend to the Federal Coi

gress that an appropriation of not less tha

$500,000 be provided for the Bureau of Reel*

mation for the purpose of undertaking tb

development of small reservoirs and dami

and for the study and development of a con

prehensive program looking to the deveffl

ment of the required small dams necessary t

provide supplemental, water, and consea

water released for [lower purposes.

That this association reemphasize the nee

for the continuance of topographic mappiiij

stream gaging, ground water investigation!

and snow surveys for irrigation water suppl

forecasting, and urges continuing congressioa

support for these activities.

That we commend President Franklin I

Roosevelt for the aggressive leadership he h{

given to the conservation movement; ti

Department of the Interior, and Secretai

Harold L. Ickes for unwavering devotion 1

conservation principles; the Water Resourcn

Committee and the Bureau of Reclamatic

for great contributions this year towai

broader understanding of the problems it

volved in and elucidation of plans for conse

nation of water on a national scale;

That the National Reclamation AssocUm
commends the effect ive service t hat the Bures

of Reclamation has rendered to the Natio

and is opposed to the enactmenl of legislate

that would destroy its effectiveness or ind

pendence, curtail its functions and operatic-

or transfer them, along with their relati

projects, to regional or any other gover

mental agency or agencies;

That whereas the Department of Agrici

ture is engaged in an extensive program

connection with prevention of soil erosion, at

the United States Army Engineers are e

gaged in a program of building dams and otb

facilities for flood control and navigation;

Therefore, be it resolved, that we recoi

mend close cooperation between the gover

mental agencies mentioned and the Bureau

Reclamation, in carrying on the work c

scribed, to the end that water stored shall;-

far as possible, be utilized for irrigatic

domestic, ami power uses, but no water stor

in arid or semiarid States shall be released f

navigation when needed for any of the us

above named.

The officers of the National Reclamatit

Association elected or reelected at the Casp

meeting are as follow s:

O. S. Wr
arden, president; Ora Bundy, fi>

vice president; Robert W. Sawyer, seco 1

vice president; H. Lloyd Miller, treasun

F. O. Hagie, secretary-manager
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)ESCHUTES
Project Is Approved

1RETARY of Interior Harold L. Ickes

announced that the President has ap-

/ed the Department's finding that the

chutes Federal Reclamation project near

iras, Oreg., is feasible.

he finding of feasibility and its approval

;he President is required under reclamation

prior to commencement of actual con-

iction of a new project.

'he Deschutes project was adopted by the

igress last year when an appropriation oi

0,000 for commencement of its construc-

i was included in the Interior Department

ropriation bill for the fiscal year 1937.

s money was continued available for the

a,] year 1938, although no new appropria-

i was made this year, since the project

, not yet been started.

'he Deschutes project is designed to provide

ajation water for ">0,000 acres of dry but

ile lands immediately north of Madras, on

east side of the Deschutes River in central

igon. The principal engineering features

the project, as now planned, include

jkiup Dam and Reservoir on the Deschute

er, designed to conserve and divert '-'(I'd,000

3-feet of water, a main canal extending

n Bend, north for 65 miles, to the Agency

ins near Paxton, a steel siphon, 7,660 feet

g, near Terrebonne, across the Crooked

er, smaller canals and laterals and other

al structures.

?he Wickiup Dam, as now proposed, would

located 40 miles above Bend and would be

earth embankment, 83 feet high and 3,100

i long, with auxiliary dikes on either sole

14,900 feet long, the other 3,600 feel

The main canal would be located largeh

through rock cuts and would require consider-

a I ile ci mcrete and gunite lining.

Project Cost and Repayment Plan

The estimated cost of the Deschutes project

is $8,000,000. Work estimated to cost

slighth in excess of $2,000,000 and including

clearing the reservoir, which will cover 11,200

acres, and lining the canals, preparing concrete

aggregates, etc., will be done by Civilian

Conservation Corps men.

The remainder of the cost of the project

will be repayable in 40 years by water users on

the project lands.

Most of the 50,000 acres to be irrigated in

limes past have been cultivated, with grain

crops predominating in years of better rain-

fall. Houses and barns still dot the area,

although most of them are tin ciipied. The

few who have managed to remain on the land

have done so only through outside assistance.

Weather records show conclusively that the

area cannot be farmed permanently without

irrigation.

The people residing in the area have organ

ized and approved a tentative repayment

contract.

bands of the project will be divided into

single-family farm units. Present owners will

be permitted to retain 40 acres for a single

man or so acres for a family. The remainder

of their holdings will be appraised by the

Government and its sale required, at the

appraised price, to new settlers.

The lands embraced in the project include

only the best in the area. Rough lands and

poor soils ha\ e been eliminated. The remain

ing land can easily be | repared for effective

application of water. Properly prepared and

properly cultivated, good yields of all crops

grown in that locality are assured. With

settlers carefully selected and suitably equipped

for the new venture, success of the Deschutes

I
roject reasonably may be anticipated.

California Almond and

Olive Crops

l\ spite of the largest crop of almonds ever

raised in the State of California, the growers

who belong to the association will receive

ven good prices for their nuts. The inde-

pendents, at the beginning of the season

became panic-stricken when reports of the

large crop became known, and sold for prices

which for a while depressed the market. The

prices se1 bj i he Italian Go-\ ernmenf for shelled

nuts delivered in New York, however, were

high enough to allow the California Almond

Growers' Exchange to stick by the schedule

of prices set at the beginning of the season.

Prices for olives are governed under a code

set ti]) by a State prorate program, and this

year's prices are such that the growers will

receive very good returns. The market for

American grown and processed olives is

expanding and slowly but surely the American

public is being educated to appreciate the

superior quality of our products.

• SHEEP •

THE Hyslop Sheep Co., which has operated

feeding pens at Granger, Wash. (Yakima

project) for 10 years, has increased its facilities

this year to feed 20,000 sheep. Lambs were

shipped in to pasture until feeding activities

began the hitler part of October.
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PROBLEMS

Peculiar to Irrigation Farming
by O. W. ISRAELSEN '

CAN \imi imagine the tremendous changes

thai would be required in American agricul-

ture east >>f the one-hundredth meridian, if

the annua) rainfall should decrease to 1">

inches en- less, thus making il impossible to

grow crops withoul irrigation? Suppose the

farmers in the Stales east of the Dakotas,

Nebraska, Kansas, Oklahoma, and Texas
sin 11 ild be required to build large storage dams,

diversion weirs, headgates, Humes, spillways,

siphons, drops, chutes, and long canals in

order to continue their farming activities;

and to convej water greal distances to their

lands, and try to spread it uniformly over the

land surface from -1 to II! limes or more each

season. Then you can conceive of some of

i lie problems that are peculiar to irrigation

farming.

Satisfacton solution of these problems

commands the efforts of statesmen, agricul-

tural engineers, attorneys, economists, and
scientists pi licularly agronomists, soil spe-

cialists, and irrigation scientists—as well as

the irrigators themselves.

From the beginnings of modern irrigation in

America, the problem of providing for an

ample and sale supply of irrigation water has

perplexed irrigators. For the pioneer irri-

gators t here was plenty of water in the streams

and their problem was to build safe diversion

dams and ditches of adequate capacitj

They needed and used only the natural flow

of the streams, which today is entirely inade-

quate. More and more il is necessary for the

irrigation fanner to store the floodwaters,

either in surface reservoirs or in ground-water

reservoirs, and hold them till needed for

irrigat ion.

Parker Dam. Close-up of downstream face of dam. Average elevation

of concrete. 210 feet.

''..•„-, \i £

Storage Problem

The problem of storing water for irrigat

in surface reservoirs has become a widely i

ognized problem peculiar to irrigation farm

and hundreds of millions of dollars have b
spent for this purpose. Yet the task is J

than one-half complete. On some river s

terns, such for instance as the Sevier River

Utah, practically the entire annual wa

yield is controlled by storage in surface res

voirs. All of the water produced each y
by this river since 1922 has beer used fore:

production, and there has been no waste.J

Similar water control is needed on ot

river systems and will be needed morel
more as the years go by.

The annual water yield of a river and

distribution of the yield during the year v

between wide limits. Some rivers dur

years of maximum yield produce four to li

times as much water as they do in years

minimum yield and similar variations oceir

the seasonal distribution. Probably most

the rivers of the West yield less water annul

than is needed for all of the arable land

which water may be used for irrigati

Therefore, the problem of determining the a

of land for which the water will provide a b

and ample annual supply is not only pecu

to irrigation farming, but it is also very ci

plex. During cycles of wet years there i

tendency to expand the area to an extent

yond which the water supply will pro\

ample water during cycles of dry years e

though all of the water is stored The f

reservoirs were small and were provided

constructing low dams. The problem of tot

is to build high dams from 100 to ">00 feel

mole, and this demands the cooperative efffl

of many irrigation farmers with governmei

agencies, both State and Federal.

Hundreds of thousands of acre-feet of w;

flow each year into ground-water reserv

which provide storage till the time of n<

To get water from such reservoirs it is usui

necessary to operate pumps. The capai

of pumps used for this purpose ranges ft

only a fraction of a second-foot (cubic f

per second of time! to more than 1
'J seco

feet and Hie height of lift from less than

feet to more than 800 feet. Some of

i Professor of irrigation and drainage engineering, 1

State Agricultural College, also irrigation and drainagl

gineer, Utah Agricultural Experiment Station. Men

American Society of Agricultural Engineers.
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olems of irrigation fanning are to use our

jnd-water reservoirs more completely and

iiently; to avoid annual water draft in

3ss of the annual water recharge; and to

vide artificial recharge in places where

natural recharge is inadequate to meet

pumping demands; also to protect all

ted rights to ground water without ruinous

;ation costs.

V'ith but a few exceptions today water

st be conveyed long distances from the

3es of storage in the reservoirs and the

its of diversion from streams to the irri-

sd land. Reservoirs are sometimes lo-

;d 200 miles or more upstream from the

is that need irrigation. Natural water

rses in which late-season nonstored water

re must also be used to convej stored

:er from reservoirs owned by different

ups of fanners. The water thai is released

n storage is neither "branded nor marked."

nust be commingled with the water owned

the early appropriators. Some water is

idtably lost in conveyance. To determine

amount of loss and to apportion tin' proper

Dunts to each of the irrigation companies,

I later to the many irrigators, is a problem

t requires a high degree of skill and confi-

ce to solve with satisfaction.

Water Carriers

rrigators have built diversion weirs ranging

a less than Kid feet in length to 5,000 feel

more. The water supply for the farm

lends on the adequacy and the stability of

diversion weir; if it fails the farmer is

hout water.

Janals built along steep side hills, some-

es in unstable materials, are eve more

Ceptible to damage and failure than

ersion weirs. Eternal vigilance and per-

ent effort on the pari of irrigation com-

iy officials is required to keep canals safe

I to convey water many miles to places

ise. One of Utah's canals having a maxi-

in capacity of more than 300 second-feet

nore than till miles long; Idaho has canals

nearh equal length and much larger

acity, and California has one more than

miles long with a capacity of 7,000 second-

; or approximately 3,500 Utah "irrigation

jams."

t is a real problem peculiar to irrigation

ning to keep thousands of canals clean

I safe and to make them function efficiently.

Qthough ever} irrigation tanner ma\ be

srested in the storage of water and its

veyance to his farm, yet these affairs are

ally under the direct supervision of his

resentatives—that is, the directors of a

porate irrigation enterprise. However, in

application of water to the land, ever}

gat ion farmer is directly concerned. His

ective is to apply the water in a way that

1 assure storage of the maximum amount

capillary water in the soil for use b} crops

I reduce, to a minimum his wastes by sur-

e run-off, deep percolation, and evapora-

i. Uniformity of distribution of water

over the land surface conl ributes to 1 he attain-

ment of his objective. Solving of t he water

application problem would be easy for the

irrigation farmer if he could at reasonable cost

"make it rain" uniformly at a rate that would

not exceed the rate at which his soil will

absorb the water. Considering irrigation as

a whole, there is but a very small percent of

the land irrigated by the "rainfall" or spra}

method. The irrigation fanner is therefore

confronted with the problem of applying

water by flooding or in furrows. lie must,

as a rule, attempt to adjust, the time rate of

application so as to gel the most uniform

distribution practical. The problem is com-
plicated by the number of the variables with

which he is confronted, and ! >y t he wide degree

el' their variability. There is no such thing

as complete uniformity on the irrigated farm.

The land topography is variable; on one pari

of many irrigated farms 1 he land has a Hal

and nearly smooth surface, while on another

pari it is steep and irregular. The size of the

stream delivered the farmer, the size of the

farm, its shape, and the nature of the crop

are significant variables; but of all of the

variable factors, the variability of the soil is

the most difficull to cope with. Soils vary

in depth, in structure, in texture, in water-

holding capacity, and particularly in perme-

ability. It is not unusual to find one soil

having a permeabilit} 100 times thai "i

i ther soil nearby. Comparisons of the

permeability of the surface foot of a cla}

soil with that of the underlying sand and

gravel made recently by the Utah Agricultural

Experiment Station show a variability of 1 to

100,000. 'the irrigation farmer must deal

with these variables in his attempt to spread

water uniforml} over his land.

Soi in' soils absorb water so slowly t hal man}
hours of contact of the water and the soil are

required to gel the necessary amount of mois-

ture stored in the soil to the desired depth

others absorb ii so rapidly that the soil is

full\- wetted and large, deep percolation lo ses

occur near the upper ends of the fields before

the water reaches the lower ends, and SO the

irrigation farmer must continuously seek to

obtain a balance bet ween t he size of t he stream

he uses, the length of his irrigation "run," the

width of the land covered at one time, and

permeability of his soil.

Is it any wonder that he needs the assistance

of the agricultural engineer to find the meth-

ods and the procedure that will assure the

highesl efficienc} consistenl with economy?

Variable Soil Moisture

The irrigation farmer cannot produce satis-

factory crops w ithout keeping readily available

moisture in his soil during the growing season,

i Ine of his problems is to find how much mois-

Parker Dam under construction. Average elevation of concrete, 278 feet.

Looking downstream.

r*>
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ture there must be in his soil in order that his

crops can get water- easily and grow satisfac-

torily. Plants cannol grow without food, and

they cannot get food without water. Some
-mi- maj contain as much as 16 to is percenl

of moisture, dry weight basis, and yet have

none available to plants, whereas other soils

ma\ contain only 5 percenl or even less, and

\ et have a readily available supply for crops.

The fanner must therefore learn how to deter-

mine quickly and easily whether his soil has a

supph of readily available moisture, and

(hereby tell when irrigation is needed.

The appearance of the growing plant and

the moisture condition of his soil are two

major indices for finding when irrigation is

needed, and he must, if he would net the most

out of his soil and water resources, learn how

to interpret the appearance of his crops and

to find by soil borings and inspection whether

his soil contains readily available moisture.

The irrigation farmer should know how long

it will take him to till the capillary reservoir

of his soil with the stream of water thai he

uses. If, for instance, his soil needs to be

wet to a depth of 4 feet and if the capacity

of the capillary reservoir of the soil is 1 inch

depth of water to a foot depth of soil, he knows

that he must provide 4 acre-inches to each

acre of land. Knowing the area of land that

he wants to irrigate, he can compute the time

required with a given stream to get the volume

of water to be stored in the soil.

It is too costly for the average farmer to

letermine directly the capacities of his capil-

lary water reservoir, but if he can get this

desired information from public research

agencies, then he can proceed to apply water

to his land intelligently and efficiently.

He must, to be sure, understand the ele-

ments and practices of water measurement,

and he should see clearly that, if he applies

more water than is needed to till the capillary

soil-water reservoir, the excess will not only

be lost, but it w ill percolate down to t he ground

water and ultimately cause a rise of the water

table with its inevitable contribution to the

alkali menace.

Soluble salts, such as the chlorides, sul-

phates, and carbonates of sodium, are toxic

to plants and injurious to scils, if they occur

in excessive amounts. From soils having a

water tabic' near the surface there is contin-

uous evaporation of water. The soluble salts,

or alkaiis, do not evaporatf— they become

concentrated on or near the land's surface

and make the soil nonproductive. The irri-

gation farmer who owns land subject to alkali

accumulation and concentration, must exert

continuous vigilance to maintain the produc-

tivity of his soil.

Adequate underdrainage which will assure

a general lowering of the water table and the

downward movement of alkali salts with the

excess irrigation water is the basic means of

permanent alkali control. This fact is well

recognized by irrigation authorities, and
many thousands of acres of irrigated land

have also been drained. Hut drainage, even

more than irrigation, is a community problem

and requires joint action. I known of many
owners of irrigated land whose annual profits

are low because of alkali injury to land once

highly productive. Yet drainage is delayed

year after year because of the "inertia" of

some cf the landowners.

II ater-Righi Controversies

The greater percentage of irrigated lands

have but little if any value without water,

and irrigation water is a mobile and a liquid

asset. Mcst of the States have maintained

and declared ownership in the water of all

natural sources and have granted to individ-

uals certain right to use the water for bene-

ticial purposes. Those who provide for new
diversions from streams, build new reservoirs,

or di ill new w ells to get ground water frequent-

ly make, unintentionally, infringements on

the rights of earlier water users, with the

result that one of the problems peculiar to

irrigation farming is almost continuous self-

exertion to protect one's water right.

Some of the vigorous, self-reliant early irri-

gators settled their water-right disputes in the

open fields and on the flitch banks with strong

arms, shovels, and shotguns. The second and

more peaceful, though very expensive, method
is to litigate differences in the courts. Since

the farmers themselves are seldom sufficiently

informed concerning all of the facts needed b>

the courts, there has come a demand for agri-

cultural engineer., and agronomists to study

irrigation requirements and present the facts

in so-called "expert testimony." Because of

the many variable factors involved, it is verj

difficult to find the whole truth concerning the

facts on which water-right determinations are

based. Therefore, many irrefutable contra-

dictions have been made in the courts by lay

witnesses and by specialists, so many indeed

as to confuse the best of judges.

The mote recent and by far the more sane,

intelligent, and hopeful method of settling

water-right controversies is by commissions

and compacts. A notable instance of the use

of this method is the supervision and coordi-

nation by the National Resources Committee
of the work of several Federal Government
bureaus in a. thorough and comprehensive in-

vestigation looking to the permanent solution

by compact of water-distribution problems in

the Rio Grande Basin involving both inter-

state and international relations. Water-right

controversies will no doubt continue to "come
up" for manv years.

Brief mention of a few other problems may
be of interest. Water for irrigation purposes

is considered by law as a use secondary to the

use for culinary and domestic purposes. The
growing populations of cities are demanding
for culinary uses water formerly used for irri-

gation, giving rise to some perplexing prob-

lems in changes of use and water-right protec-

tion.

On some streams interstate water contro-

versies are verv difficult of solution. Trans-

'

mountain water diversions could lie in;

economically but are impeded by legal cc

plications. In some localities vested po

rights on the lower reaches of streams fi

insurmountable barriers to the diversion

water upstream for use on the higher lai

needing irrigation.

In conclusion, it must be observed tha

was assigned the task of talking about proble

peculiar to irrigation farming. However, 1

I leave an impression that these problems :i

insurmountable and that the case for the irri
i

tion farmer is hopeless, I must assure you tl I

beyond any doubt whatsoever, the privile;

peculiar to irrigation farming greaFy outwei

the problems.

The problems peculiar to irrigation farmi

present a challenge to agricultural engineer

the privileges offer adventures in contenting

to rural-minded people. Despite the nuinl

and the complexities of the problems pecul

to irrigation farming, it is certainly a perm
nent, substantial, and sound branch of Amen
can agriculture. The farmer who has eld

title to good productive land and a vest

right to ample water with which to irrigt:

his land, enjoys an economic security whi

contributes to the making of the bestclemer

in our democracy. This farmer never r.

complete crop failures due to drought. T
year of drought is one in which he mn
irrigate more intelligently, and indeed me
vigorously; and it may be one also in vvhii

he will not trade in his last year's automobi
but if he has, along with his good soil a;

good water supply, a reasonable amount
energy and good judgment he rarely r

delinquent taxes despite the adversities

the changing value of our money; and he',

neither a case for the Resettlement Admin'

t rat ion nor an eligible for the Public Woi

Administration.

Intimate acquaintance with the livi

conditions on many irrigated farms leads me 1

conclude that our beloved agricultural en

neer, the late Dr. Klvvood Mead, was perfecto

right when he said, "It is a privilege to lil

on an irrigated farm."

CHART
of the United States

Government

IN view of the interest in the chart of t

government of the United States, by lib]

ries and educational institutions, which w
printed in the October issue of the Reclamati

Era, a reprint has been made on a little larf

scale.

The following nominal prices are quoted I

those who may desire the chart in quantit

for educational or other purposes:

Quantity Price Quantity Pril

1,000_. _ $1. 50 250_-- $0.

500 1.00 100
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THEODORE AUGUSTUS WALTERS
First Assistant Secretary of the Interior

1876-1937

3WS of the death of First Assist :mt Secre-

y of the Interior Theodore A. Walters, on

s morning of Saturday, November 27, 1937,

ne as a shock to the Interior Department
iff to whom he had endeared himself

•oughout his rather brief term (if service.

r. Walters left his desk one week prior to

death. The seriousness of his indisposition

s not realized until word of his demise was

eived from the Naval Hospital, where he

d undergone an operation on Wednesday,

ivember 24.

Mr. Walters was appointed Firsl Assistant

cretary of the Interior because of his

jrough familiarity with the problems of the

3st and as such he was assigned by Secretary

es to direct grazing administration and

id matters generally, including administra-

e matters pertaining to 1 lie Bureau of

clamation. Only a few weeks ago he made
extended inspection tour of the grazing

tricts of the West, covering 9,000 miles in

daj -

Born in a two-room log house on a, farm 10

les from Dubuque, Iowa, in 1876, Mr.

alters received his education in the public

lools and the upper Iowa University at

yette, [jutting himself through this univer-

\ and the law school of the University of

wa by leaching. At the age of '-'!• years

r. Walters entered the practice of law at

Jdwell, Idaho, where he remained until

i appointment to the position of First

sistant Secretary of Interior in 1933. Mr.

alters had been active in i )emocra1 ic polil ics

his State and was elected attorney general

Idaho in 1916. In 1914 he was appointed

nember of the State board of education to

lich he was reappointed in 1931, becoming

ssident of the board in 1933.

Funeral services were held in Washington

November 29 and burial was made in

Jdwell, Idaho, where Masonic services were

I'd. Flags of the Interior Department

buildings will remain at half staff for 30 days,

and as a further mark of respect to the late

First Assistant Secretary the Department was

closed from 10 a. in to 1 p. in n the day of the

funeral.

Another tribute was paid to the memory of

Mr. Walters on November '-".• at the tirst

meeting of a National Grazing Conference

held in the Interior Department building and

attended by cattle and sheep raisers from the

49 grazing districts. With delegates standing

in silent tribute led by Assistant Secretary

Oscar L. Chapman, resolutions were presented

by members from Idaho, Mr. Walter's home
-i ate. The resolution follows:

"We, the delegates of the Taylor Grazing

Districts Nos. 1, 2, 3, and 4, representing the

livestock industry of the State of Idaho, en-

route to Washington, received the sad news of

the death of First Assistant Secretary Honor-

able Theodore A. Walters, and the untimely
loss to his family, our Nation and the State

"The livestock men of the Western States

sincerely appreciate the untiring efforts of our

friend and neighbor in his endeavors to set up
and perfect the administration of the Taylor

( Grazing Act."

The delegates then selected a committee,

composed of one representative from each of

the 10 grazing States, to attend the funeral

services. The committee was composed of

the following: E. L. Jamieson, Arizona; .lames

I. Wagy, California; W. S. Whinnery, Colo-

rado; Merle L. Drake, Idaho; .lames C. Miller,

Montana; Oliver Lee, New Mexico; Phil

M. Tobin, Nevada; D. H. Adams, Utah;

Anthony Stratton, Wyoming; and J. N. Jones,

< (regi in

The active pall bearers were: Senator Jas.

T. Pope, Boise, Idaho; I nder Secretary of the

Interior Charles West; Representative l>

Worth Clark, Pocatello, Idaho; Representa-

tive Compton I. White, Clarksfork, Idaho;

Addison T. Smith, former Representative

from Idaho; and I >scar L. < 'hapnian. Assistant

Secretary of t he Interior.

The honoran pall bearers were: Senator

William E. Borah, Boise, Idaho; E. K.

Burlew, Administrative Assistant to the Sec-

retary, Department of the Interior; Ilarr\

Slattery, Personal Assistant to the Secretary,

Department of the Interior; Roscoe Fertich,

Commissioner, War Minerals belief Commis-
sion; Frank Keenan, Chief of Drainage Levee

and Irrigation Division, Reconstruction Fi-

nance Corporation; Representative Paul

Greever, Cody, Wyo.; Dr. W. C. Mendenhall,

Director, Geological Survey; Fred W. John-

son, Commissioner of the General Land
Office; Arno B. Cammerer, Director, National

Park Service; Dr. John W. Finch, Director,

Bureau of Mines; John C. Page, < 'ommissioner

of Reclamation; and F. R. Carpenter, Director,

Division of Grazing.

TRIBUTE BY SECRETARY ICKES

;CRETARY ICKES, when informed of

r. Walters' death made the following state-

jnt:

"Theodore A. Walters was a fine public

"vant—devoted, sincere and loyal to the

pple whom he served. As First Assistant

'cretary of the Department of the Interior

tad come to rely greatly upon him. He was

lling to shoulder responsibility, he was a

m of sound judgment, and he never com-

plained, however great the burden that he

was called upon to carry.

"As a citizen of Idaho, he was particularly

interested in the development of the West,

which he knew so well. One of the greatest

services that he has performed has been in

connection with formulating and helping to

carry out the new grazing control program.

Only 2 weeks ago he returned to Washington

after a 9,000-mile trip through the grazing

Siate- in the interest of the conservation of

the public range. On this trip he addressed

many gatherings of stockmen and sheepmen.

He understood their problems and they under-

stood his language.

"The death of Mr. Walters is a personal loss

to me and a serious one to the Department.

All of those who have worked with him will

miss him."
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Reclamation Organization

Activities and Project Visitors

John C. Page, Commissioner of Reclamation,

left Washington on December 2, for the Wes1

on matters pertaining to the work of the

Bureau. En route he stopped at Urbana, 111.,

on I )ecember 3 and addressed the University of

[llinois Chapter of the American Society of

Civil Engineers on the work of the Bureau of

Reclamation, illustrating his address with lan-

tern slides. The Commissioner's itinerary

includes a visit to Spokane fur a conference

looking toward the formation of the Columbia

Basin Irrigation District organization and the

opening of bids on December It) for construc-

tion of the high darn at Grand Coulee.

At Sacramento Mr. Page will confer on Cen-

tral Valley matters, going from there to the

Truckee Storage project at Reno and the New-

lands project at Fallon, \e\. He will also

attend the ceremonies at Boulder Dam and

dedicate the plaque for labor.

During the Commissioner's absence, the

Washington Office is in charge of Roy B.

Williams, Assistant Commissioner.

Walker R. Young, construction engineer of

Central Valley project, attended a meeting in

Sacramento on October 21 of the Central

California. Coast-Southern California Coast

Drainage Basin Committee of the National

Resources Committee, and on October 27 he

attended a regional meeting of the National

Resources Committee at Los Angeles.

Miss Mae A. Schnurr, Chief of the Public

Relations Division, delivered an address on

December 2 at the \\ ilson Teachers College in

Washington. The address on the subject

The Storj of Reclamation and the Work of

Hie Bureau was illustrated with lantern slides.

Transfers

The following transfers were recently author-

ized li.\ the Secretary of the Inferior:

'/'<<
1 > a i'ii-

:

Oliver N. Parker assistant engineer, from
Boulder Canyon.

Oliver 11. Milliken, junior engineer from
Taylor Park.

Wm. P. Price, Ji., assistant engineer, from
Taylor Park.

Rex P. Blackwell, assistant engineer, from
Taylor Park (vice Wm. Killmore, trans

ferred).

David 0. Ehrenberg, junior engineer, from

Taylor Park (vice John C. Ring, resig

Curtis L. Tyler, junior engineer, from Taylor

Park (vice Carl 11. Hamilton).

Harold W. Brewer, junior engineer, from Fort

Collins, Colo.

To Central Valley:

Hyrum L. Empey, engineering draftsman,

from Denver.

To Central Valley (Friant Division):

William J. McCrystle, assistant engineer, from

Denver.

To Central Valley (Kennett Division):

Smith A Ketchum, assistant engineer, from
Riverton.

To Buffalo Rapids:

Edwin M. Bean, Chief Clerk from senior

clerk, Kendrick project

To Los Angeles:

Gilbert L. Yetter, engineer, from Denver.

To Milk Hirer (Fresno Dam):

Frank T. Cummings, chief of field party, from

Sun River project.

To Parker Dam:

Stanley J. Bohman, junior engineer, from in-

spector, Boulder Canyon. Wm. bee Davis,

Jr., junior engineer, from Denver.

To Riverton:

Samuel T. Larsen, assistant engineer, from
I Cnver.

Resignations

The following resignations have been ac-

cepted by the Secretary of the Interior:

Washington Office:

Sherwood E. Collins, Jr., engineering aide,

C. C. C. Division, to accept employment
with the Aluminum Co. of America.

Denver Office:

Ceo. W. Carter, junior engineer, to accept

employment as fuel research engineer with

the Utah Conservation & Research Founda-
tion, Salt Lake City, Utah.

Frank J. Van Horn, junior engineer, to accept

employment with the General Motors
Corporation at Lockport, N. Y.

Walter F. Dumke, assistant chemist, to accept

position on the faculty of the Colorado
Slate School of Mines.

Virgil F. Wetmore, senior engineering dra

man, to accept civil service position yi

the Railroad Retirement Board, Washij
ton, D. C.

William H. Jurney, junior engineer, to gc

Colorado State School of Mines (on facubj

Morris B. Espenscheid, assistant engirn

,

to go with the New York State Pun
Health Commission.

Don E. Provost, assistant engineering dra<

man to go with a manufacturing concJ

in Denver.

Boulder Canyon:

Wallace B. Evans, associate engineer,

return to private industry.

Central Valley (Kennett Division):

Robert L. Gamer, inspector, to accept teai

ing fellowship on staff of University

i

California.

New MAPS
Available

The Bureau of Reclamation has iss -

three maps which may be obtained upon i

plication to the Bureau, payment, where
\

quired, to be made in advance by check

»

money order drawn to the Bureau of Re-

[nation. The maps are as follows:

Map No. 24399A (1937), "Colorado Ri

Basin below Boulder Dam" (black and whi

size 8 by 10 inches. Free

Map No. 26380 (1937), "Colorado Ri

Basin" (black and white). Free.

Map No. 2(3376 (1937), "Yakima Proj

Washington" (black and white), size 10^
HW inches. Price 10 cents each.

Grazing Conference He/

in Washington

A CONFERENCE was held in Washing

of members of district advisory boards

grazing districts November 29 to Decembe
inclusive, with 100 persons in attendan

representing 2 or more members from e

board.

An interesting program of activities for
!j

3 days was outlined with Assistant Secret i

Oscar L. Chapman as presiding officer. 1

read an address by Secretary Ickes, and -

heads of the various agencies in the Dep
ment of the Interior were introduced.

Policj affecting grazing operations

approval of a new set of rules to be pla •

in operation as soon as possible were on

calendar of business.
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SenatorAshurst and Party Visit BartlettDam

ght to left: Senator Henry F. Ashurst of Arizona; E. C. Koppen, Construction

igineer, Bureau of Reclamation; H. J.
Lawson, Chief Engineer and Lin B. Orme,

president of the Salt River Valley Water Users' Association.

IMMEDIATELY upon returning to his I ;

State, after ;i long, arduous congressional

session as Chairman of the Committee on the

Judiciary, Senator Henry F. Ashurst, Senior

Senator from Arizona, made il a special point

tn visit the construction now in progress

on the Bartlett Dam on the Verde River.

The Senator was accompanied by officials

of the Water I'sers' Association and the

Bureau.

Senator Ashurst lias been keenly interested

in the program of reclamation and irrigation

throughout the West, but especially in his

home State. He holds to the conviction that

the Nation should be concerned about

increasing the productivity of the lands now

being farmed, and points- out that in the West

we should be concerned in extending the area

of initiated lands to the maximum capacity of

our streams and rivers. Forty acres of good

irrigated land in the West will support a

family in comfort; further east il will require

,i much larger area.

fISHING

in Mead hake

venty-five thousand rainbow trout finger-

gs were planted recently in the Colorado

ver below Boulder Dam. An additional

ipment of 50,000 is expected later this fall.

Fishing for bass in Lake Mead is becoming

popular pastime of the area. All fishing is

ing done on the Arizona side because the

jvada season closes in September. Ac-

rding to press reports, one group of three

>m Boulder City caught 35 pounds of bass

an afternoon of fishing, with the largest

h weighing 4 3
4 pounds. The largest bass

ught in the lake prior to November 1

Bjghed, according to reports, ti'_. pounds.

The newspaper report states the most likely

igin of the fish comes from old settlers in

e Virgin River Basin, who state that in

>04 a group of Missouri settlers in the valle}

aiiied approximately 100,000 bass in the

.er and that these are the parents of the

g ones in the lake today. A quantity of

lall bass were planted in the lake 2 years

;o, but if is doubtful if those have grown to

e size of the local catches.

View looking upstream and towards left abutment showing progress on buttresses

6 and 7. Two sections of steel forms on buttress 7 are at elevation 1,610.
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Articles on IRRIGATION

and Related Subjects

All-American Canal:

Irrigation Canal, one illustration and brief

digest, Tech. Engineering News, October

1937, Vol. 18, No. 5, p. 128.

Banks, Frank A.:

Grand Coulee Engineer on Bonneville

Advisory Board (Short). Southwest

Builder and Contractor, Oct. 29, 1937,

Vol. 90, No. IS, pp. 14-15.

Bkahtz, J. H. A.:

Photoelastic determination of stress illus-

tration, Trans. A. S. C. E., 1937, Vol.

102, pp. 1227 I23S.

Brahtz, J. H. A., and W. T. Moody:
Analysis of a double-walled buttress. Tech.

Memo. No. 500, Oct. 4, 1937, 14 pages

with charts of Bartlett Dam, Salt River

Project, Price 70 cents, Chief Engineer,

1 )enver, Colo.

Casper Canal:

Casper Canal progress, illus., Engineering

News-Record, Oct. 28, 1937, Vol. 119.

No. 18, pp. 704-710.

Central Valley Project:

Panorama of projeel and notes. Western

Construction News, October 1937, Vol,

12, No. 10, pp. 39.5 and 115.

CONKLING, II \i;oLl> I..:

Administrative control of underground

water: Physical and legal aspects. Trans.

A. S. C. E., 1937, Vol. 102, pp. 75:: s:;;

Dahland, Alvin F.:

The Columbia Basin project (long illus-

trated article), Electrical Engineering,

November 1937, Vol. 56, No. II, pp.

1339 1345.

Grand Coulee Dam:
Franklin D. Roosevelt takes a look at Grand

Coulee, Wide World Photo in Power,

November 1937, Vol. 81, No. 12, p. 718a.

Hill, L. C:
The Engineer, an employee-employer, Ad-

dress at the annual convention, Detroit,

Mich., July 21, 1937. Trans, A. S. C. E.,

1937, Vol. 102, pp. 1173-1177.

Lank, E. W.:

Stable channels in erodible material (in-

cludes data on the All-Anierican Canal;.

Trans. A. S. C. E., 1937, Vol. 102, pp.

123 19 1

\1 E W, Y,\,\\ OOD
Memoir of Elwood Mead, died Jan. 26,

19311, by Messrs. R. F. Walter, Wm. II.

Code and Prof. Frank Adams, Trans.

Am. Soc. C. )•:., 1937. Vol. 102, pp.
Hill 161S.

Mr; \i>. Lake:

Passage of turbid water through, several

authors. Proc. A. S. C. E., October

1937, Vol. 03, No. S, pp. 1602-1614.

Page, John C:
Cooperation needed to solve problems now

confronting Reclamation, Southwest

Builder and Contractor, Oct. 15, 1937, pp.

11 and 13. River Regulation in Con-
servation (from June, Reclamation Era).

Conservation, September-* )ctober 1937,

Vol. 3, No. 5, pp. 24-25.

Parker Dam:
Pouring of concrete in Parker Dam nearly

half finished, reports show, illus. South-

west Buildei and Contractor, Oct. 22,

1937, Vol. 90, No. 17, pp. 12-13.

Potts, Amos II.:

Grand Coulee- -World's greatest dam, illus.

Western City, October 1937, Vol. 13,

No. 10, pp. 33 34.

Salt, Harriet:

Mighty engineering feats, clear and coq

descriptions of the 10 greatest Ameri
engineering feats, including the Boul

Dam, Pennsylvania Publishing Co., P

adelphia, 1937, 308 pages.

Seminoe Dam:
Seminoe Dam construction advances y

river diversion completed, illus. West
Construction News, October 1937, 1

12, No. 10, pp. 407-409.

Silverman, I. K.:

Stresses around circular holes, Proc. A,

C. E., October 1937, Vol. 63, No. 8,

1565-1568.

Slagsvold, P. L.:

Agriculture on the Huntley project, cha

Mont. Agrl. Exp. Sta. Bull. No. 3

June 1937, 20 pp.

Walter, R. F.:

Reclamation and Irrigation, The Ameri

Year Book, Record of Year 1930, W.

Schuyler, Editor, 1937, pp. 261-263.

Young, Henry W.:

Coulee Foundation dam nears completi

Portrait of President and F. A. Bai

Excavating Engineer, November If

Vol. 31. Xo. 11, pp. 048-650.

Federal Irrigation Congress

favors repayment program

I hi Federal Irrigation Congress in

session at Caldwell, Idaho, on September 15

passed a resolution extending to the Com-
mission recently set up to study the repay-

ment system of the Bureau of Reclama-

tion our most hearty support and coopera-

tion to the end that a program and legislation

may be recommended that will make possible

a more flexible policy of c struction repay-

ment in the future, a policy that will permit

fluctuations in the amount of the .annual

construction repayments of the various

projects ba-e,j upon the exigencies of the

times and the ability of the projects and the

settlers thereon to pay from their earnings

from project lands; and that said commission

be requested to visit all projects when thi

water users wish their presence."

Commissioner Page addressed the congress

on the relationship between the Bureau of

Reclamation ami its water users and stressed

thai "repudiation of repayment contracts

by water user- would be fatal, and continued

agitation for moratoria in instances where

they are not clearly justified would be a

staggering blow."

The congress urged a change in present

governmental statutes which it said give the

Secretary of the Interior authority to change

amis from nonpaying classes to pay

classes, but which do not permit him to cha

paying class lands to the nonpaying clas,

"Some lands were wrongfully classify

the congress said in a resolution, "and m
lands due to seepage, erosion and other caiw

are now barren and unproductive that \

- mce productive.

"Such lands are becoming a burden u.:

the settlers of the projects who are earn i

the financial load of their projects, and s;

lands should be at least temporarily relie

of the payment of construction and o I

charges."

• SUGAR FACTORY •

FORMAL dedication of the new beet su ;

factory of the Utah-Idaho Sugar Co.

Toppenish, Wash., was held on October!

A special train brought leaders and offic

of the company from Utah, including

Heber Grant, president of the compi t

and former United States Senator Bi

Smoot, a director. The dedication banc t

was attended by many prominent offic
;'

About 200 business men from Yakima \<

present.
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ADMINISTRATIVE ORGANIZATION OF THE BUREAU OF RECLAMATION

John C. Page. Commissioner

HAROLD L. ICKES. SECRETARY OF THE INTERIOR
, FIRST ASSISTANT SECRETARY, in charge of reclamation

Roy B. Williams. Assistant I

J. Keniiard Cheadle, Chief Counsel and Assistant to Commissioner; Miss Mae A. Sehnurr, Chief, Division of Public Relations; George 0. Sanford, General Supervisor
of Operation and Maintenance; D. S. Stuver, Asst. Gen. Supr.; Wesley R. Nelson, Chief, Endneerini.' Division; P. I. Tayloi Chief; A. R. Golze, Super-
vising Engineer, C. C.C. Division; William F. Kubach, Chief Accountant; Charles N. McCulloch, Chief Clerk; Jesse W. Myer, ( hief, Mails and Files Division;
Miss Mary E. Gallagher, Secretary to t he Commissioner

Denver, Colo.. United States Customhouse

K. F. Walter, Chief Eng.; S. O. Harper. Asst. Chief Eng.; J. I,. Savage. Chief Designing Eng.; W. H. Nalder, Asst. Chief Designing Eng.; L. X. McClellan, Chief Kleetri-
cal Eng.; Kenneth B. Keener, Senior Engineer, Dams; 11. K. McBirney, Senior Engineer, Canal-; E. B. Debler, Hydraulic Eng.; I. I Engineer,
Technical Studies; Spencer L. Baird. District Counsel: L. R. Smith. Chief clerk; Harry Caden, Fiscal Agent; A. McD. Brooks, Purchasing Agent; C. A Lyman
and Henry W.Johnson, Field Representatives; L. S. Davis, Engineer. C. C. C. Division

"

Projects under construction or operated in whole or in part by the Bureau of Reclamation

Project Office

i Imcial i"

Chief clerk

District ni---

Name Title Name Address

All-American Canal ' Yuma, Ariz.
Newell. S. Dak
Boise. Idaho
Boulder City. Nev.

F. C. Youngblutt
R J Newell
Ralph Lowrv

Superintendent
Coostr eng'

do

.1 '
' Thrailkill R.J. Coffey

W. I Burke
B. E. Stouternyer
R.J. Coffey .

W.J. Burke

Belle Fourche
Boise

J. P.Siebeueicher
Robert B. Smith
Gail H. Baird .

Billings, Mont.

Buffalo Rapids .. Glendive. Mont

L. E. hosier
Wilfred W. Baker
W R. Young..

.do..
do

Superintendent

Edwin M. Bi an.

E. W. Shepard

Billings, Mont
Unity, Greg ....
Carlsbad. N. Mex
Fort Sumner, N Mex
Sacramento, Calil

B. E. Stouternyer ..

H. J. S. Devrii
do.,.

Portland. Oreg
Carlsbad El Paso. Tex

Do.
Central Valley do.. E. R. Mills. . R .1 Coffey

H, J S. Devries ...

B E Stouternyer.

J. R. Alexander-

H J Burke
B. E. Stoutemyei
W J Burke

do.

Colorado River H. P. Bunger - do William F. Sha 101 Paso. 1 .-*

Coulee Dam, Wash
Yuma. Ariz
Grand Junction. Colo
Lovelock. Nev

F A. Banks
Leo J. Foster
W .1 ( 'hiesman
Stanley R. Marean ...
H W. Bashore -

do

Superintendent
Resident engr. 2

do...

C. B. Funk Portland. Oreg.
Gila

F.mil T Ficenec.

.

C M Voyen
W. I. Tingle,
E V. Chabot

Grand Valley . — ....
Humboldt

Salt I ake City. Utah
[Jo,

Casper. Wyo .

Klamath _

Milk River..
Klamath Kails. Oreg
Malta. Mont .

Havre. Mont

B E. Ilayden,
11. 11 Johnson.. ..

Superintendent . .

.

do.
Portland. Oreg
Billings, Mont

Fresno Dam H. V. Hubbell
Dana Templic- .

L..I Westerhouse.
C 1 Cleason
D. L. Carrnody.
R. J. Newell
E A Morn/. .

do 1 .,,

Minidoka Burley. Idaho .sup«i intendent . . .

Coostr. engr .

Supt, (if power. . .

Superintendent
Constr. engr

do

G C Patterson.
Francis J. FarreiL. ... ..

A. T. Stimpfig...

• utemyei
.1 l; Alexander. .

W. J, Burke
1. .1 Coffey ..

B E. Stouternyer..
R. J. Coffey _.

do

Portland
Sill Lake City. Utah.

Guernsey. Wyo
Orland. Calif
Boise. Idaho
Parker Dam. Calif
Bayfield, Colo ..

Salt Lake City, Utah- . . .

El Paso, Tex.
Caballo, N. Mex. .

Riverton. Wyo
do

Billings. Mont.
Orlitnd
Owyhee -

Parker Dam

W. 1>. Funk
Robert B Smith
George W. Lyle __
Joho S. Martin . .

Francis j. Farrell

Los Angeles. Calif.

Portland. ' ireg
Los Angeles. Calif

Pine River Charles A Burn-
E. O. Larson

do
Engineer. . ...

Superintendent

Superintendent.-.

Sail 1 ake City. Utah.
Do.

Rio Grande H. 11 Berrybill
do

C. B. Weuu-l

H. J. S Devries.. .

do
W. J. Burke

do

El Paso. Id.
Caballo Dim.,

Riverton .

S F, Crccelius
II 1 1 Comsiock ...

Arthur P. Smyth
E. ( ' Koppen
E. Larson
L. J. Win.lleJ
Walter F. Kemp
A. W. Walker
Charles S. Hale
C L "IVe
A. A. Whitn
C B. Elliott
H. A. Parker
C. C. Ketchum _.
J S Moore
Charles E. Crownover.
I; C. E. Weber

Do.
Billing,. Mont.

Do
Snlt River Constr engr

Engineer
Superintendent.

Edgar A Peek
Francis J. Farrell

L. J. Windlel
do

I'. .1. Coffey
J. R. Alexander
W.J.Burke .

.1,.

Los Angeles. Calif

3a n pete
Shoshone

Salt Lake City. Utah
Powell. Wyo ..

Cody. Wyo
Fairfield, Mont... .

Reno. Nev

Suit Lake City. Utah
Billings. Mont.

Do.
Sun River, Greenfields division . .

1 i,,

1 lonstr. ener.i George B. Snow J R. Ales in :

B E. Stouternyer. . . .

J. R. Alexander . .

do
B E Stouternyer

do...

Salt 1 ake < a . Utah.
Umatilla (McKay Dam) .

Uncompahgre: Taylor Park
Pendleton. Oreg-

-

Gunnison. Colo . . .

Morn rose, Colo
Ashton. Idaho ..

Vale ' »rcg

Yakima. Wash.
do

tlreg.

Constr. engr. ....
do

Ewalt P. Anderson..

Emmanuef vVllillfusV
""

Salt I nkc Cm . 1 tali

Do
Upper Snake River Storage 3 .

Portland, Oreg.
Do

Yakima. .... do
Constr engr .

Superintendent

Philo M Wheeler
Alex S Harker

do
do

Do.
Do

Yuma Yuma. Ari7. R. J. Coffey 1 us Angeles. Calif

1 Boulder Canyon 1 Acting 3 Island Park and Grassy Lake Da

Projects or divisions of projects oj Bureau of Reclamation operated by water users

Baker (Thief Valley division i I

Bitter Root*
Boise 1.

Do
Frenchtown.
Grand Valley. Orchard Mesa 3

Huntley *

Hyrum-I
Klamath, Langell Valley 1

Klamath, Horsefly 1

Lower Yellowstone *_ .

Milk River: Chinook division *__.

Minidoka: Gravity 1

Pumping 1

Gooding 1 _.
Newlands3
North Platte* Interstate division *

Fort Laramie division +

Do.L
North port division *

Okanogan 1

Salt Lake Basin (Echo Res.) 3

Salt Riverl ____
Shoshone: Garland division *

Frannie division *

Strawberry Valley 3

Sun River: Fort Shaw division*..
Greenfields division *

Umatilla: Bast division 1

West division I

Uncompahgre 3

Yakima. Kittitas division 1

Lower Powder River irrigation district.

Bitter Root irrigation district

Board of Control
Black Canyon irrigation district

Frenchtown irrigation district

Orchard Mesa irrigation district

Huntley irrigation district

South Cache W. U. A
Langell Valley irrigation district

Horsefly irrigation district

Board of Con'rol
Alfalfa Valley irrigation district

Minidoka irrigation district

Burley irrigation district.
Aruer. Falls Reserv. Dist. No. 2
Truckee-Carson irrigation district. .

Pathfinder irrigation district.

Gering-Fort Laramie irrigation district.

Goshen irrigation district

Northport irrigation district. .

Okanogan irrigation district

Weber River Water Users' Assn
Salt River Valley W. U. A
Shoshone irrigation district

Deaver irrigation district

Strawberry Water Users' Assn
Fort Shaw irrigation district

Greenfields irrigation district..

Hermiston irrigation district...

West Extension irrigation district

Uncompahgre Valley W. U. A
Kittitas reclamation district

Baker. Ores
Hamilton. Mont
Boise, Idaho
Notua, Idaho
Frenchtown. Mont

.

Grand Jctn Colo. .

Ballantine. Mont___
Hyrum, Utah
Bonanxa. Oreg

.do.
Sidnev. Mont
Chinook. Mont
Rupert. Idaho
Burley, Idaho
Gooding. Idaho
Pallon. NV.
Mitchell. Nebr
Gering. Nebr
Torrington. Wyo. -

Northport. Nebr
Okanogan. Wash. ..

Ogden. Utah
Phoenix. Ariz
Powell. Wyo
I >eaver, Wyo
Payson. Utah
Fort Shaw, Mont...
Fairfield, Mont
Hermiston, Oreg
Irrigon. Oreg
Montrose. < '-.In __ .

Ellensburg.Wash. ..

Operatinj

A. J. Ritter
V W. Blindauer
Wm. H. Tuller..
W. H. Jordan.. .

«
' VV. Tharp

E. E. Lewis
B. L. Mendenhall
(.'has. A. Revell
Henry Schtnor. Jr
Axel Persson
A. L. Benton. .

Frank A. Ballard
Hugh L. Crawford...
S. T. Baer
W. H. Wallace
T. W. Parry
\\ . O. Fleenor
Bert L. Adams
Mai 1

: r ddings__
Nelson L'. Thorp....
D. D. Harris
II J. Lawson. ...
M. P. McLaughlin ..
Floyd Lucas
S. W. Grotegut
E. J. Gregory
A. W. Walker
E. D. Martin
A. C. Houghton
Jesse R Tompson
Y. W. Russell

:nt

Manager
Project manager
Superintendent.

Superintend* lit .

Manager
Superintendent..
Manager
President
Manager
President..
Manager-

do.

do
do

Superintendent
.do
do

Manager
do

Superintendent
Irri. superintendent.
Superintendent
Manager .

.

do
do
do
do
rig eupern

Name Address

F. A. Phillips .. Keating.
Elsie H. Wagner. . . Hamilton
F. J. Hanagan . Boise.
1. M Watson
Ralph P. Seheffer.. . . Huson
c. J. MeCormich Grand Jr-tu.

H. s. Elliott Ballantine.
Harry C. Parker.. . Logan.
* 'lias A. Revell . Bonanza-
Dorothy Eyers Do.
Axel Persson .... Sidney.
li. H. Clarkson. Chinook.
0. W. Paul Rupert.
Frank O. Redfield. . Burley.
P. T. Sutphen Gooding.
11 . W. Emery . . . Fallon.
Flora K. Schroeder. . Mitchell.
c G. Klingman Gering.
Mary E. Harrach Torrington.
Mabel J. Thompson Bridgeport.
Nelson D. Thorp Okanogan.
D. D. Harris
F. C Henshaw Phoenix.
Ceo. W. Atkins Powell.
Lee N. Richards Deaver.
E.G. Breeze . Payson.
E J.Gregory .. Fort Shaw.
H. P. Wangen Fairfield.
Enos D. Martin Hermiston.
A. C. Houghton Irrigon

J Frank Anderson Montrose.
C 1, Stetlinj; Ellensburg.

1 B. E. Stouternyer, district counsel. Portland, Oreg.

2 R. J. Coffey, district counsel, Los Angeles. Calif.

J. R. Alexander, district counsel. Salt Lake City. Utah.

W. J. Burke, district counsel. Billings. Mont.

Important investigations in progress

Colorado River Basin, sec. 1

Colorado-Big Thompson
Boise-Weiser-Payette
Buford-Trenton
Kings River-Pine Flat
Western Slope (Colo.)
Black Hills
Eastern Slope (Colo. I

Salt Lake Basin
Grande Ronde

Denver, Colo.

Boise. Idaho..
Denver, Colo.
Fresno, Calif-

do
do
do.

Salt Lake City. Utah.
La Grande. Ores

In charge of—

P. J. Preston
Mills E. Bunger..
Lester C. Walker
Wm. G. Sloan
John R. Iakisch-.
Frank C. Merriell
R. E Kennedy
A. N. Thompson.
E. O. Larson

he:

Senior engineer.
Engineer.

Do.
Do.

Constr. engineer
Engineer.
Assistant engine
Engineer.

Do.
I l

Issued monthly by the Bureau of Reclamation. Department of the Interior, as approetd by the Director of the Budget. SALLIE A. B. Coe, Editor
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