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~INTRODUCTION

The recent passage of the 8Swing-Johnson bill by Con-
gress and its approval by the President has been the signal
for a general rejoicing throughout the West, and éspeoially
in Southern California, the section to be most directly bene-
fitted by this legislation., There hae been a widespread
feeling that the long fight for Federal development of this
gﬁeat western river is over, and that we may begin shortly to
realize some concrete returns upon ocur investment, Press re-
ports indicate that many are already seeking work on the con-
struction of the dam at Black Canyon, in anticipation of the
immediate launching of the project, "Wild cat! employment
agencies have sprung up and are extorting fees from work-
seekers by promises of good positions on the construction
job., Real estate "sharks" are already active and have pro-
moted the sezle of much land which they represent as being
situated in a favorable spot for irrigation from water to
be impounded by the dam, Much of this land ims said by the
government to be situated several hundred feet sbove the
level of the proposed dam to be unfit for us=e even if water
were available.

To forestall this exploitation of men and land the govern-
ment has recently issued a timely warning to the effect that
1t will be at least eighteen months before work on: the con-':

struction of the dam is actually begun and that no homesteading

claimg on land under the project will be allowed until its com~ ;




iv
pletion whioh will be about eight years.

Thie annognoement may éome as somewhat of a shock to
many optimists unacquainted with the aotual'provisione of the
. bill, To them it may be said that much depends upon the possi-
"bility of feaching a satisfactory solution of the problem of
water alloocation between California and Arigzona, To date suoh
a solution has not been reached and unless Arizona ie satisfied
it is highly probable that the question will be ocarried to the
courts and long monthe of litigation ensue, If a satisfactory
compromige 1s reached, the launching of the work will not be
long delayed., Of the ultimate outcome there can be no doubt,
and thé future seenms tolhold a very rich promige for the great
8outhwest,

As this subjeot is spproached for study one is somewhat
overwhelmed by its many ramifications, The engineering problems
alone are of tremendoua.ecope. The legal aspects of the question
furnish material for exhaustive study. The political iasﬁes
v tend to claim a greater place than theirireal merit would seem
to justify, While all the different phases of the question are
somewhat closely bound together, it has been the purpose of the
writer in this study to draw at least a faint line of demarca~
tion and confine it as much as possible to the economioc aspects,
The Boulder Canyon Project Act proposes a four fold plan of econ~-
omic development; namely, flood-control, irrigation, power dev-
elopment and domestic water-supply. It is to these features

that most attention will be given, together with the historical

background of the program.
It would be only just at this point to acknowledge the very




generous response to calls sent out by the writer for refer-
ence material. More than a score of individuals and organ-
izations responded with most gratifying results, Inclmdéed

in these were the governors of the seven states in the Colorado
River basin, Benator Hiram W, Johnson and Congressman Philip
Swing of California, co-authors of the Swing-Johnson bill; the
chairmen of the Senate and House committees on Irrigation and
Reclamation; the Pacific Gas and Electric Company; the South-
ern California Edison Company; the Boulder Dam Association, and

many others.,

Very generous assistance was also received at the College

of the Pacific Library and the S8toockton Public Library.




EARLY HISTORY OF THE COLORADO RIVER

Public interest in the Oolorado River is too often
thought of as being concomitant with the introduction of the
Swing-Johngon Bill into Congress, or at most not antedating .
the Imperlal Valley disaster of 1905-068, As a matter of faot,
however, this remarkable body of water has been the object of
sporadic efforts at exploration and observation for about four
centuries, although these efforts produced nothing in the way
of a unified plan of development until very recently, MNr,.
Arthur Powell Davis, former director of the United States
Reclamation Service, says that systematic study of the lower
river really began with the passage of the Reclamation Act of
1902, which provided for the investigation of reservoir sites,
irrigation projects, etc,, and the carrying out of varlous teate
and experiments.l' However, during the.past few hundred years
a real and fruitful work has gone on, the importance of which
should not be overlooked in a study of this kind,

Our earliest knowledge of the Colorado River has come down
to us from the Spanish "conquisgtadores®” and "padres", bearers
of the sword and cross. Of these two groups, we owe most of
our historical knowledge to the latter, who seemed to leave the
more valuable records to posterity. 8panish intereet_was stirred

for the firet time when Cortez heard remarkable tales of the

Seven Cities of Oibola, stories of great wealth of gold and

1. Engineering News-Recgord. Feb,2,1922.........P.184,

i
|
i
|
| 4
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treasure, He forthwith dispatched an expedition, in the

year 1536, to search out this place of riches, The records

of the journey indicate that it failed to penetrate far into

the interior. Later expeditions reached Cibola in safety, to

find only a few Indian mud villagee, quite devoid of the gold

and silver which was sought.l‘
The next group to come upon the scene were the "padres",

Their work was done chiefly during the eighteenth century, and

the two principle figures were Fathers Escalante and Garces,

The good fpadres" were not particularly interested in gold, nor

did they give much attention to the exploration of the river,

Thelr duty, as they saw it, was to search out and convert the

Indiane to the Ohristian faith, Francisco Gerces made five

2e The natural result of

trips in all between 1768 and 1770,
their particular interest was that their records reveal more
concerning the people with whom they came in contact, and the
general topography of the country, than about the river itself,
For over forty years after the last."padre® expedition
under Escalante in 1777, there was no further progress in the
exploration of the river, About 1820 interest was again revived
vhen trappers began to enter various parts of the river ocanyon
and ply their trade. Although no doubt participating in some
very interesting experiences, the trappers have left us little
of value for two reasons, In the first place, they were unable

or unwilling to keep accurate records and, second, such records

1, Freeman, Lewis R, The 0olorado RiVer....:cessecsee-Ps B4
3. Mater Supply Paper N0, 395 .c.cceesacscscessascsscssPe 17,
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a8 were kept fell into the hands of editora or collaborators
who colored them so highly as to render them almost valuelesgs
for historiocal atud?.l‘Suoh was %he case with the story of
James-Pattie, a trapper of unusually rich experience, whose
story. as told.by the Re%grend Flint, at that time editor of
a publication in Cincinnati called the "Western Review*, was
80 grossly exaggerated as to be quife worthleaa.ﬁ‘

‘Until the year 1835 there had been no ettempte of any
consequence made to explore the Golorado- by boatingvinto the
depiﬁé of the canyon. -The firet reliable account of a jo;rney
of this kind is that of one made by Generasl William Henry Ash-
ley.? It eems that Ashley had lost a substantial fortune and
plunged heavily into debt, égd it was the hope of financial
rehaﬁilitatioﬁ'fhrough the medium of the fur trade that led him
to undertake the enferﬁriée.' Even.with the poorest of prepara-
tion:éﬁd equipment, he succeeded in ruﬁning many of the most
vic;éﬁéfrapids in the Greén ﬁiver, and left by way of récord a
fund of valuable information for the use of future expeditions,
Much of his data was lost, however, including a valuable topo-
grapﬁical.map o@ the region explored,

‘Within a year after Ashley had given the country thé first
reliéﬁle-iﬁformatién conéérning‘the upper canyons, a young
British naféi officer gave us the first authentic description

of tﬁé‘oountry around ﬁhé méuth of the river, This account came

1, Freeman, Lewis R, The 00lorado RiVEr....eeveussss.PeB6e "

3' Ibido.t.‘t.O..........Q...0--.0.......9..‘....'....."Cp'al.

3. Water SuPDLY Paper N0. 395.ecvccccescssacersssssssceePall,
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from Lieutenant Hardy who was employed by a British company
to investigate certain concessions they contemplated working
on the Gulf, He was led to attempt the navigation of the
river by the need of replenishing his food suppl}. 'lhile

he did not penetrate far, so painstaking were hig efforts and
80 accurate his maps and records that his written account
contained more acéurate information relative to the physio-
graphy, hydrography and ethnology of this region than had
been brought to light in the precéding three hundred years
since 1itse discoveryl‘

Probably the most spectacular achievement 1n.0610rado_
River history was the run of lilliam_nanly and six other men
down the canyong of the Green River in 1849, KNone of the
group were boatmen, They were teamsters called west by the
gold rush., Possessing a deadly fear of the Mormans, and
having no knowledge of the river except that it emptied some-
where in the vicinity of California, they decided that the
"water route® was preferable to the overland and embarked
without a gqualm of-feaf. Needless to say, the first span of
their journey down the Green River proved quite enough and the
rest of the trip was made overland, It was this party that
passed over and first named Death Valley.z'

It was not until 1850 that the United Stafea government
took any active interest in the exploration of the river, The
first government attempt came about as the result of the estab-
lighment of a military post &% the mouth of the Gila River for

3, Freeman, Lewis R. The Golorado RIVer....ceeceecssasceePeldl

1, Freeman, Lewis R, The Colorado RivVer.....cccesevecesesPel23 I

)
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the protection of California-bound gold seekers. Due to the
difficulty of provisioning the post by land, an expedition

was sent out under Lieutenant George Derby to seek out a

means of access by water, Although the boat prdvi&ed Derby

was not sultable for navigation of the Colorado River, hies
report indicated the possibility of navigation for smaller
craft and commercial navigation at once began., A few years
later another expedition under Lieutenant Ives penetrated as
far north as Black Canyon, demonstrating the practiocability

of navigation to that point and making many valuabie scientifio
observations,l® _

The first man known to have passed through the Grand
Canyon of the Colorado was Major J. W, Powell who accomplished
this great feat in 1889, His expedition was carefully planned
and funds were provided by the State Institutions of Illinois
and the Chicago Academy of Science, The only assistance offered

by the government was in the form of a permit for his party to

- draw rations from the nearest avallable western army posts,

The oompletion of the trip was in itself a great achievement,
but the difficultiee were so great that the records kept were
meager, the sclientific results not what was desired and many
instruments and much data were-loat.z' '

With a view to supplementing the limited information gained
on the first trip, Major Powell organiged a second expedition

in 1871, Thie time the task of securing financial backing was

1., Freeman, Lewis R. The Colorado River...............Peld?
2. wgtgrmpﬁge: No. 595.0-.-Doonolo--..lclioooo;lpl m




relatively easy. The government was now interested and no

great difficulty was encountered in securipg Congressional

app:opriations.l' Backed by the experience of the first

journey, no trouble or expense was spared in the preparation

for the second, 'The men were carefully chosen, specially

constructed boats provided, and arrangements made to have

supplies brought in at different points along the river, More
than fifteen months were taken in making the trip and surveys

between the gpot where the Union Pacific railway orosses the

Green River in Wyoming to the mouth of Kanab Oreek, This time

the records kept were accurate and were so carefully done that

they have ever since been used as guideposts by those ventur-
2e

ing into the canyon.

The end of Powell's second expedition may be said to have

~ marked the end of the first era of Colorado River history,the

era of exploration, The interests of science appear to have

been served and curiosity satisfied, 1In 1888 the second era

opened, an ere of practical utilization in the interest of

economic advancement, In that year a Mr, Frank M. Brown

conceived the idea that the Oolorado Canyon could be used as

1

a route for a railway into the Bouthwest.a‘ He believed that

such a road constructed on a low uniform gradient through the

middle and lower canyons would have an immense competitive

advantage with other lines having heavy gradients, The prin-

cipal purpose of such a road was to carry coal into the

1. Delknbaugh, F.S., A 0anyoh VOYBEGecscccscscvscsso-oncle O
3. Fraeman, LQﬂB R. The gO].OI‘ng RiV!:.......--..-.....Pozaa

3. !!ate; 8“221! MNO- 395..---.-.!o-.to.o...n.l.nol.PO 21
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Southwest, this being far in advance of the present extensive
use of petroleum and electricity. A company was sctually
formed to carry out the plan and a party fitted out to make
the preliminary surveys. The party met with disaster, however,
and Brown and two othere lost their lives in the canyon rapids.
His engineer, Robert Brewster Stanton later completed the sur~
vey, and proied the engineering feasability of the plan, but
the lack of any economic justification prohiblited the carrying

out of the work.l'

1. Freemn, Lew18 R' Tge QOIOZEQO Ri-VQI 'QICQ.Q'.'..II!..P.szl



MODERN HISTORY OF COLORADO RIVER DEVELOPMENT

The modern period of Colorado River development may be

said to have begun with the active studies started in the last

decade of the nineteenth century by the United 8tatees Geological

Survey, About 1894-5 they launched a study of the basin by

the establishment of several stations in various parts of the

valley for the measurement of stream discharge., They were

urged to renewed and more extensive work by the Imperial Valley

disaster of 1905-6, an event which helped to focus the publie

eye on the urgent need for a unified plen for the development‘

and control of the river., Within the next twenty years in-

numerable surveys and investigations were launched for the

purpose of studying dam sites, stream measurements, water ap~-

propriations, irrigation projects and power sites,

The first exhaustive study was completed by the United

States Geological Survey and the results set forth in & series

of papere, of which the most important was Water Supply Paper

No, 395, prepared by E, O. Larue, and published in 1915. A

eecond careful study of Mr, Larue was published ten years later

as Water Supply Paper No, 556. This study was entitled "Water

Power and Flood Control of the Colorédo River below Green River,

Utah,.*

Investigations were also carried on by the Reclamation

Service with special reference to problems of irrigation and

reclamation, One of these was undertaken in 1914, the resulis

being embodied in a voluminous report by Mr. John T, Whistler,

8till another

engineer of the United Btates Reclamation S8ervice,
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by Mr, F, C. Weymouth, known as Senate Document 142, was 80
exhaustive that it would have cost $10,000 to have it published
80 that up to the present time only four cépiea are in existence,
all these being in Washington,
‘ The next important step was the passage by Congress in
May, 1920 of the so-called "Kincald Act"“authorizing the Seo-
retary of the Interior to carry out a comprehensive study of the
Qolorado River with special reference to problems of flood con- .
trol and economiocal use of the water of the stream, The seo=-
retary's report was published in 1922, containing a summary of
all available information and recommending the construction of
a storage dam in or near Boulder Canyon and a high line canal
from Laguna Dam to Impérial valley.l' |

The first bill introduced for the purpose of carrying out
the recommendations of the Secretary of the Interior was pre-
sented to the House of Representatives by Congressman Philip

2. No action was taken

Bwing of California on April 25, 1922,
on this bill but another was brought before the next Congress,
sponeored in the House by Congressman Bwing and in the Senate
by Senator Hiram Johnson of California, known as the Swing-
Johpson Bill, The fight was carried from one session of Con-
gress to the next until the final passage of the blll in Dec-
ember 1928, when it became known as the Boulder Canyon Project
Act, | |

'ih the meantime the various statee of the Colorado River
Basin bégaﬁ to realize that if development of:the river took

L Davis AP, olorado River Surveyg The Community Build- i
; The Qolorade Blver SuiveTR avoiogmeeer. o BoTE |

3. Known as H.R. 11,449, .67th Congress 2nd_Session,

el
ir
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place in advance of some kind of an agreement amoné the states
concerned, the autonomy of these states might be seriocusly
affeoted and that endless 1litigation over questions of water
rights would certainly ensue., It was decided thﬁt an inter-
state treaty would be the best solution of the problen,

The Oonstitution of the United States provides that two
or more states may enter into a treaty or compact by permission

of the national government.l"

Congress was requested to grant
such permission, which 1t did on Auguet 19, 1921, This was
followed by suitable action on the part of the states and re-
presentatives were appointed to what was known as the Colorado
River Commigsion, Each state had one representative, while the
Fedeial government was represented by Herbert Hoover who was
named chairman of the group,

7 After a series of meetings and hearing conducted for the
purpoge of securing data on the question the Commigeion met
in Santa Fe, New Mexico, in the fall of 1922 to begin the act-
ual work of draftiné a treaty. On November 24, 1933, after
eighteen months of labor a seven state agreement was signed by
the different state repreeentatives.z' A copy of this compact
is found in the appendix, It is undoubtedly the most important
téature of the Colorado River controversy and has been used as
a starting point for nearly all discussion of Colorado River

development,

The original purpose of the commission was to agree on a

1, Oonstitution of the United States, Article I Sec, 10. i

2. Majority Report., 8,728, 70th Cong. lst Sesg,s.....P.l4,
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proper allocation of water between the ptates. But eighteen
months of bickering demonstrated the hopelessness of achieving
any such agreement, consequently the allocation finally deter-
mined upon wes simply between the upper and 1owei basins.
According to the terme of the treaty there was apportioned,
"in perpetuity to the upper basin and to the lower basin re-
spectively, the exclusive beneficial consupptive use of
7,5000,000 acre-feet of water per annun, which shall include
ail water necessary for the supply of Eﬁy rights whioch may
now exist.,”" 1.

In addition, the lower basin could increase its amount by
1,000,000 aore'feet, making a total of 8,500,000 aore feet,
The lower bagin states were defined as Arizona, California
and Nevada; the upper basin states were Colorado, Wyoming, Utah,
and Hew Mexico,

On the presentation of the compact to the leglslatures of
theifﬁrious states involved, it received the prompt indorsement
of all except Arizona, FHer refusal was based on the fact that
the abgsence of a definite water allocation between states gave
her no protection against California, a more rapidly developing
state, California would have put most of the water allowed the
lower basin into use long before Arizona.wes ready for it and
thus establish priority rights., A move was then initiated %o
make the treaty effective with the ratification of only six
states, California refused to agree to this, for reasons which
will be explained, and the gituation was further complicated by
the action of the state of Utah in rescinding her approval.

Then followed a long series of conferences, proposals and

1. Appendixolvoo-oocoﬁcc'Oo-._t..-l.oo--o..'.lncooo.-touccnplloa
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counter-proposale, controversies of great bitterness, and
finally an effort to reach a tri-state agreement for the allo-
cation of the water of the lower basin, To date this has bﬁrne
no fruit, but the next meeting of the conferencé on April 17,

1929 1s looked forward to with great hope.l®

Much of the opposition to the Swing-Johngon bill as origin-
ally drawn was caused by the bellef that the project had not been
thoroughly examined with regard to its engineering features and
that the cost estimates were inaccurate, These first cost es=-
timates were as fcllows:

1, Cost Of damM.uoo.vevensascerasenesas...$41,500,000

2, All-American Can8l........cccvveass00e 81,000,000

3. Power development....ceveseeeseesesens 81,500,000

4, Interest ChaArgeB..ccoersvrssacnnsessssi 25,000,000

Total $125,000,000 >
Algo it was provided thatthis entire sum was to be pald with-
in fifty years out of the sale of power and water. Finally
a board of engineers and geologists was named by Congress to
make a study during the summer and fall of 1928 on the matter
of the projeots feasabllity and the best egite, On December
1, 1928 the boards report was given, of which the following
may be said to be the principal features:

1, Recommendation of the Black Canyon site,

2. Approval of engineering feasibility,

3. Revipion upward of cost estimates,

1. News Item. Stoockton Record March 8, 1929,

3. Scattergood, E.,F, Engineering and Economic Features of
Boulder Dam. Annals—of the Amexican Academy, Jan,1928.P.121,
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4, Approval of plan for sale of power.

5. Recommendation of a treaty with Mexico determining 1
water rights prior to the completion of the project.”*

The Swing-Johnson bill was at once revised to bring it
into line with the new cost estimates and as finally passed it
provided for a nossible expenditure of $165,000,000 on the pro-

Ject, to be apportioned as follows:

l. For a concrete dam 550 ft. high in Black =, .
. ﬂanyon-..o.....--oo-o-.--ooo-.-..--‘..-.c%7°,600,000,'

2. For a high line canal from Laguna Dam to
Imperial valleYtut'-t.-o-o0-0-0-.0-0..!.. 38’500’000

3. For the construction of a power plant
at the da-mﬂllliblitliitlliill. IIIII * 9 8 % s 08 38’&0'000

4, Interest charges during construction 84%.... 17,700,000

Total $165,000,000

Some changes were also made in the plan of amortization, The
sum of $25,000,000 is to be charged to flood control, the govern-
ment to be reimbursed only if excess revenues are avallsble,
The cost of the All-American Canal is to be charged against the
land benefitted; according to the terms Sf the Reclamation Act,
The remaining sum of $101,500,000 is to be amortized within
fifty years from the revenue accruing from the sale of water and
power. The power plant is to be constructed either by the govern- ;r
ment or by private concerns, at the option of the Secretary of E;
the Interior,%e

An effort was also made to meet the desires of Arizona

and Nevada for a share of the revenue by providing that if any

1. San Francisco Chronicle.................Dec,4,1938,

2. Literary Digeat................-.....---Deooag,lgzanoocpgso

ki .

3. Litﬂr&r! Digegg.-...........-..-.‘-onuttnec.29’1938-0l0p.a
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excess revenue remained &fter making the periodic payments to
the government 374 percent of such excess should be divided
equall& between thoge two states, The remaining 63% percent
of excess revenue is to be used to repay the #25;000,000
alloted for f£lood control, plus interest at 4 percent.l‘
) In order to assure the financial stability of the projedt
it is required that before the work of construction is started
the Secretary of the Interior must have in his possession signed'
contracts for the sesle of sufficient power and water to amortize
the cost,

It is further provided that the Colorado River Compact
must ﬁe signed by at least six of the seven basin states before
the work cen proceed, and that a six state ratification will not
be sufficient until six ménths have elapsed from the date of
fhe passage of the bill to allow time for a seven state agree-
ment, Oonsequently a six-state agreement cannot be valid until

after June 21, 19293

1. Johnson, Hiram W, Qonverting the Colorado River into gg

Agget, Current History.......Feb.1929...c00000..2.790-1

2. Bee appendix for full text of the Act,




PHYSICAL FEATURES OF THE COLORADO RIVER BASIN

The Colorado River proper is formed by the union of the
Grand &and the Green Rivers, Grand River has its source in the
Rocky Mountains near Long's Peak, Oolorado, Green River riges
in Wyoming near Fremont Peak in the Wind River Mountains,l*
From the junction of these two streams, the Colorado River takes
a northwesterly course, and after traversing a distance of over
1700 miles empties into the Gulf of California. In the course
of its journey this stream is supplemented by many smaller ones,
from both north and south, The entire drainage area oomprises
partes of seven states, namely, Oolorado, New Mexico, Wyoming,
Utah, Fevada, Arizona and California., A small portion of Mex-
ico is also included, This area totals approximately 244,000
square miles, equal to about one~thirteenth part of the United
States and 1s distributed as follows:

1. 00lorado....cccccecancncavsenenssssd9,000 8q, mi,

Ss WYOMIDE o wu vos0n uis v vinivnnd e aw w1 000

B, UtANsoeeccccevracsscscssossccsnsnsssd0,000

4. Nevad@.eeeeoeccecrnccssscnssnsessesld,000

5. New MexitO0sceeesssanssascssnasessedd,y,000

Be AT1ZONAcceerrascocconccasensssessl03,000

s Buid toeniing  scninsvnsasanizieisye 5000 il

uﬁxioo......-.-............ 3’000 )

Grand total 244,000 eq.mi,

2

1. Water Supply Paper.No.395:..... s e A e TR,
2. Grunsky, O.E. International and Interstate Aspects of the i

Oolorado River Problem... Bcience, November 10,1922.F,531 -~ [
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The average annual discharge of the river has been var-

iously estimated at from 16,000,000 to 18,000,000 acre feet,

the following table giving an approximation of the contributions
of the different tributaries:
1, Gresn RIVEL,..coossvervnens tiesesessssD,510,000 acre feet
3, Grand River (Upper #olorado)........8,240,000
3. San Juan River..cccceescereccescseeedy 700,000
. 4, 0118 RIVOTwoon o sia o annnns oo on s sadigDd 10,000
§ 5. Other tributarieBe..seeceseessesssasl,560,000

Total 17,780,000 acre feet,l®

It will be seen from these figures that the source of about
90% of the total flow of the Colorado is to be found in the
uppe * bagin gtates,

Another feature of great importance is the wide variation
in the amount of water in the river, variation both as to
annual and seasonal discharge. According to measurements made
in these years during which official records have been kept,
the sanual discharge has varied from 8,000,000 to 27,000,000
acre feet, The seasonal flow has varied from 2,000 seoond
feet in low season to about 200,000 second feet during flood il
time, usually during the months of May and June.z' iﬁ

Beyond a doubt the po-called "problem of the Colorado® is it
the silt problem. The deposition of gilt is the cause of a ;J
constant flood threat, It is a tfemendoue handicap to irriga-
tion, It must be considered in the use of river water for

}

|
1. Grunsky, C.E, Internationsl and Interstste Aspects of the i
Colorado River Problem. Science,. Nov,10,1932, P.521 i i

2, Engineering Newg-RecOrd.......es.»....J80.8,1935, P,57
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domestic purposes. It merits some explanation at thie point,

The enormous quantity of silt transported by the river
is due to certain physical features of the'baain which tend to
cause extensive erosion of surface material. One of the most
important of these is the aridity of the climate which has
left a great portion of the lower basin scantily covered with
shrubs and grass, This deficiency has not been caused entirely
by the unfavorable oclimate. Many observers have expressed the
opinion that prior to the entrance of the whitg race into this
area there was no considerable amount of erosion, but that over-
grazing of the land by sheep and cattle has made it a fit sub-

Jeot for the attack of heavy rains and winds, The removal
of timber has probably contributed somewhat to thie also, al-
though the amount of lumbering carried on in this area has been
limited, and the effect of de-forestration on.floo&s is still
a moot question among engineers.g'
Combined with this particular condition of the soll, which
makes it subject to rapid erosion, is the common occurrence of
heavy rainstorms of much violence during'whioh the unprotected
surface soils are literally swept away, It may be recalled that
one such storm ocourred while the United States Geological
Survey party was in the colorado—canyon.in 1923, causing them
considerable trouble and leading meny on the outdide to believe

that the éntire party had been destroyed,ds

1. Technical Bulletin no, 67 U.S, Dept. of Agrioulture.....P., 7.
2. Morgan, Arthur. The Miggiggigpg’ Atlantic Monthly,Nov.1927,P.867

3. Freeman, L.R. Surveying the Grand Oanyon of the Colorado
National Geographio. May 1924...c0c0cce0cncesel o524,
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Still ancother phyesical factqr which accentuates the silt
problem is the exceedingly asteep gradient 9f the river and of
its major and minor tributaries as well, In its Journey to the
gulf it drops from an elevation of almost 14,000 feet to sea
level, In the principal canyon sections there 1s an average
f£all of gseven and one-half feet to the mile for a distance of
over three hundred miles, while in the smoother stretches the

average fall is about three feet per mile.l'

The steepness
increases the turbulence of the waters to such degree that much
of the debris in transport is ground to powder, the stream bed
eroded and scoured clean, meking impossible an even distribu-
tion of the sgilt burden and forcing it =211 into the lower basin,
On the gquestion as to how much silt is actually transported
each year in the Colorado River, there seems to be some differ- 5?
ence of opinion, Two'government departments have made rather ;
extensive studies of the question, taking daily samples over
a period of several months, On the basie of measurements made
at Topock, the Department of Agriculture.placed the annual |
gilt burden at 253,828,000 tons, or about 137,000 acre feet, 2" :
The Department of the Interior carried on their tests at Yuma,
much farther downstream, and estimated the amount at about

i

|

f
90,000 to 100,000 acre feet.>* 1t has been suggested that the - iﬁ
difference between these two sets of figures are acoouniable to |

I
|

||,:

the feot that the measurement at Topock wag made at a spot where :*L
|

1. Engineering Newg-Record......Jan.B,1925,..cecc0s00eeePu57

2, Fortier and Blaney. Silt in the Qolorado River, Technical
Bulletin No, 67, U.S.Dept.of Agriculture..........P.4

|
3, Hearings on H,R., 5773, .70th Qong. lst Ses8...........P.480 % |
|
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the river flow was more rapid and was carrying the entire silt
burden in suspension, whereas at Yuma where the river is more
smooth, much of the silt would be rolled aiong the bottom and
oould not be measured.l* If this be true the figure of 137,000
acre feet is the more accurate., In either case the burden of
gllt is tremendous and creates serious problems in the lower

basin,

1. Hearing on H.R. 5775, ZQ_‘_b_h Cong.lﬂt 5053.--....--...P.4300




FLOOD-CONTROL

By far the most important of the problems created by this
continuous deposition of silt is the danger of donatéutly re-
curring floods in the lower basin. This danger is most acute
in Imperial Valley due to the peculiar topographic conditions
found there.

Imperial Valley proper is entirely below sea level, some
portione being from 250,to 300 feet below, In former geologic
ages it was a part of the Gulf of California, In fact, the
gulf once extended northwest to a spot above the present town
of Indio, some 144 miles from its present head.l* While ged~
logists may speak of this as having been in "recent geologic
times®, it really goes back into antiqulty and long antedates
human history, It is thought that the change which altered
this condition took place during the geologic age known as the
Pleistocene or Glacial period. At that time, due to unusually
heavy precipitations of rain and snow, the river reached its
maximum transporting power and began to0 carry down heavy loads
of debrie and silt. Entering the gulf at a spot just below the
present mouth of the Gila River, it begen dropping its load
and formed a delta cone which gradually extended westward and
southward acrose the upper end of the gulf, Finally the upper

end was completely cut off from the main body of water and formed

a great inland sea, S

1, Weymouth,F.C, Congervation of the Waterg of the Colorado
801ence. JulY 21, 1922...-.0o¢oo¢--oo.-oo.o-oono-o-POSQU

2. oory, H.T. Imeerigl vaLISH‘.and the galton Sink. .« "' L L .P.a




According to evidence presented by the layers of shells

found there, this sea finally evaporated but the basin was

soon filled with fresh water from the river. This was re-
peated on several occasions, and the basin seems to have been
used as a sort of playground by the river, as the river channel
shifted first to the right and then to the left of thecielta.l'

The important thing for the present generation to realise,
however, is not the fact that this went on some ages ago, but
that the shifting tendency persists at the present time, The
gradual deposit of gilt has built up the delta and the bed of

" the river until now we have the interesting but dangerous phen-

omena of a river, much higher than the surrounding country,
running around the saucer-like rim of the walley, constantly
threatening to break through its soft alluvial banks, pour into
the sink some 200 feet below and inundate thousands of acres
of farmland.

Imperial Valley has already had a taste of the power of
the Oolorado out of control. It was the disaster of 1505-06,
and subsequent minor floods, that has formed the main basis
for the desire for more adequate protection of the valley. A
brief resume of these events will suffice to indicate'the fourdda-
tion for the fears entertained by the residents of the valley.

As noted elsewhere, the pioneer company in the field of
irrigation in Imperial Valley was the California Development
Company. The first intake to the canal system which they

constructed was at Pilot Knob, Within a short time, however,

1., Newell, R,H. 8Shall We Dam the Colorado?! Review of
!!gv e'§ DBO. 1927....----oot-cooo--ooooo.c-oposzlo
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it beceme evident that thie intake would not be satisfactory,
The silt deposits gradually raised the cangl bed to such z high
level that i1t became increasingly difficult to seoure enough
water,. Occasional water shortages were felt, causing distress
to the settlers who in turn presented olaims to the company
for settlement.

In the summer of 1904 the floods left an unusually heavy
deposit and the company realized very shortly that it would be
impoesible to remove the eilt in time to meet the demands of
irrigation during the low water season, Several attempis at
removal proved futile, and finally it was decided to open &
new intake on the Mexican slde of the line, so that a deeper
channel could be secured to cerry a larger head of water.l'
Careful provision was made t0 close the intake before the summer
floods, but a succession of unusual winter and spring floods
rade the task more difficult than had been expected, Before
1t could be completed in the summer of 1905 the raging June
floods swept away ell obstructions, widemed the breach and turned
practically the entire flow of the river once more into the
0ld Balton sink., Many homes and other buildinge were swept
away, roads were torn out, and thousanda-of acres of darefully
pfepared égricultural land hopelessly gutted and rulned,.
| It is perhabg not the place here to desoribe in detail the
efforis to close the breach and turn the river back 1ntosits
regular channel.: The tremendous power of the flooﬂ, coﬁpled

with the inadequacy of material with which to-work made it
exceedingly difficult. The California Development Compeny

1, Cory, H.T. Imperial Valley and ihe Salton Sink.......P.1387




provod_finsncially unequal to the task and the burden was
shouldered by the Southern Pacific Company; After eighteen s
months of herculean effort they succeeded in cloaihg the ocut,
Over $4,000,000 had been spent on this job ’ most of it being
provided by the Southern Pacific which has never yet been -
reimbursed,

" During the eighteen months of 1ts flow, enough water had
passed into the sink to create a lake of gome 300 square miles,‘
known as the Salton Sea, More than 100,000 acres of fine land
wag permaneéntly inundated and at least 35,000 additional sores
s0 cut up and washed over as t0 be permanently lost to cultiva-
tion, In addition to this, eight lives were lost in battling
the floods,>*

| Following this catastrophe the United States government

spent §1,000,000 to build what is known as the Ockerson Levee

to prevent a possible repetition of the disaster, It had been
scarcely completed when another flood swept much of it away and
the river once more left ite old channelﬁ flowing through_what ;
is known as Bee River into a depression on the Mexican side of |
the 1line called Volcano Lake. By the year 1919 the silt had
filled the Bee River channel and Volcano Lake to such an extent il
that the river once more became uncontrollable, An artificial E;

channel was then bullt at a cost to the Imperial Irrigation

Distriot af $700,000 from Bee River to Peaoadero River from

whence it was turned into another depression. It 19 through

_this artifioial channel known &8 the Pegoadero out tiat the g

II.' Kﬁmn, GBO. ] m Salton m Pese v oto- s .‘.'.Q";‘-".'.P,.m

2. Heafiﬁgs before the House Committee on Rules 70th Cong,1lst,
Sess, P."73
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river now flows.l*

None are optimistic enough, however, to look upon this as
a permanent solution. Even#as the vOlcano'Lake depression was
filled so must the present one be ultimately filled and when
this is done it will become all but 1mpossible to prevent the
river from turning again into the one remaining lowland, Im-
perisl Valley, It is believed by those familiar with the habits
of the river that the Pescadero Cut will not serve for more
than fifteeﬁ years, after which a new solution will have to be
found, 2 :

It 18 not Imperial Valley alone thaf is threatened by these
floods, The Palo Verde, Yuma, and Parker Projects have all in
turn suffered heavy losses. In Palo Verde Valley there are
several small towns, and farms that produce crops valued at

3.

millions of dollars annually, Early in June 1922, the river

suddenly swung from its course and inundated over 40,000 acres

- of land in the valley, More than one million dollars worth of

standing crops were ruined and thouaandsﬁof people made home-
less, In the town of Ripley the water sfood peveral feet deep
in the streets and heavy property losses were sustained.4'

In the aﬁmmer of 1916 water stood four feet deep in the
town of Yuma and threatened its total destruction, In 1921
a break-in the levee caused the inundation of 1200 acres in

Yuma Valley.s' On several occasioné floods have caused serious

1. Majority Report. 8, 728 70th Cong.lst Sess..........P.,18
2. New Reclamation Era. April 1924.......ccccccevceveeesP.Bl
3, Qurrent History JULY 1988, cosscacsesnsinisunnenssrs 803
4, Majority Report - 8, 728 70th Cong.lst Sesg..........P.19

5. Hearings before House Committee on Rules, 70th Gogg.lg;,vz

seBBQQOOlb...........'...‘.....'...l..........I....Il L
e —ma
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aamage to the Parker Indian Reserve and to the city of Needles,

The peculiar position of Imperial Valley, however, makes
her problem one of overshadowing importance, A position below
the level of the river and the sea makes the usé of levees a
temporary relief only, and a tremendous cost to maintain in
the face of the ever growing deposits of silt. This dropping
of silt, and the fact that it 1s of thies soft alluvial mater-
131 that the levees must in the main be congtructed, has led
both engineers and laymen to realize that levee construction
never can be a permanent solution, This conviction was express-
ed some fifteen years ago by a famous engineer and expert on
Oolorado River problems, Mr, E. O, Larue, when he stated that:

*Obviously no amount of levee construction and bank revet-
ment will prevent high water stages on the lower Colorado, and
if floods are not prevented thousands of dollars must be expend-
ed annually in protective works........For the prevention of
extremely high stages only one method is available--the con-
struction of properly located storage reservoirs of sufficient
capacity to hold back the flood-making waters,-+#

A more extensive acquaintance with the idiosyncrasiee. of
the Colorado evidently only served to deepen this belief, for
tencyears later he again warned the government that:

"Although millions of dollars have been spent in construct-

ing levees, these works alone, however well maintained cannot
asgure proteotion from the flood menace,2.*

Not only is the protection afforded by levees wholly
inadequate but it has aleo proven very costly. Up to and in-
cluding the year 1924 more than $10,000,000 had been expended
in an only partially succegsful effort to solve the problem by

1. 'B.tel‘ s@ply P&Eer 2'2. ﬁ...coo.o....tt!.....00‘.0000P0191
20 water supply Paper 520 556-..0..-..-.-.-...Il...l.l'.'.ipolv..
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thie meana.l'

This sum had been divided as follows:

U.8. Reclamation Service.............$3;070,000

Special Congressional Acta...........'1,110,000

Southern Pacific Oompany.....eee..... 3,000,000

Imperial Irrigation District......... 3,115,970

It has been repeatedly urged by opponents of the Boulder
Canyon project that the danger ffom floods has been over-mag-
nified and that in reality it is of little moment., Oongress-
man Douglas of Arizona has insisted that there is no danger

to life, that only eight livee were lost in 1905-08, and all

. these due to‘barelessneas, and that a second flood would be

even less dangerous than the first due to the tendency the river
would have to follow the channel made in 1905,3°

Thére seems to be abundant room for wide divieion of opin-
lon on most questione relating to Colorado River development,
It would appear, however, that there:ghould be less difference
on this question of the reality of flood danger than on any
other single phase of the subject., A mere study of the facts
of history should convince one that the &anger is genuine, Per-
haps this difference is due to a tendency to regard a thing as
dangerous only when it menaces human 1ife, Undoubtedly the
greatest threat to Imperial Valley is to property, but the danger
to 1life is not absent.

The very topography of the land, quite without the aid of

expert testimony, should be sufficient to convince one of the

1. Hearings before House Com. on Rules. 70th Cong.lst.Sess.P.73

2. Douglas, L.W. Minority Views. H,R,5773 70thCong,let,.Sees.p.5
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poseibility of future disaster, But expert testimony is
not lacking. Engineers of the Reclamation Service have re-

peatedly urged the necessity of prompt action, 8Such men as

Arthur Powell Davie, F.E, Weymouth, General Goethals, William
Mulholland and Herbert Hoover have joined in testifying as to
the reality of the problem.1°
Further evidence, if any were needed, might be found in
the opinion of those whose duty it ie to know the facts of the
situetion from a purely business standpoint., In the fall of
1927 an effort on the part of an Imperial Valley land owner to
secure a loan from the Federal Land Bank elicited this reply:
# Angwering youre of Oct.29, this bank ceased making loans
in Imperial Valley some years ago, and we must stay out of
that territory until the flood hazard has been eliminated,
Very truly yours,

The Federal Land Bank of Bergeley,
by S8imms Ely, Treasurer,"“e

Even on the Arizona side of the river this danger has been
felt and the Boulder Canyon Project has received the officlal
endorsement of the Mojave County Chamber of Commerce and also
the Yuma Chamber of COmmerce.s'

As regards the suggestion that the danger of a second
flood would be lessened by the likelihood that the river would

|

|

|

|

l

i
follow the old channel, there are two reasons why this thought ' f?
fails to bring much comfort, ‘*
!
i
l

1. Majority Report. S, 728 70th Qong, 1lst, Seg8..........P.20
" 2, Johnson, Eiram W, Speech in U,S.Senate.  April 26,1938. it

3. Bearings on H,R, 5773, 70th Cong.lst BesSg.....coeeeee.PelT4=5
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First there is no assurance that such will be the case,
There is no reason to feel certaln that a second break need
occur in the same place as . the firgt, There are other possi-
bilities, as for example the one suggested in the question:

"What would happen if the break occurred at the Volcano
lLake Levee at the height of flood season, with 100 square :
miles of water 10 to 15 feet high backed up against the leveei"l.

Perhaps an évenAgreater danger, however, is that the
second flood actually would follow the old channel, The cause
for concern over this poesibility can be appreciated only when
we understand what happened in 1905-08, When the flow of the
river came through the New River channel it eroded a gorge
some 43 miles long, averaging 1000 feet wide and from 40 feet
to B0 feet in 'depth, ' But this did not take place as a gradual
uniform deepening of the channel, It came through a recession
such as takes place at the head of a falls. The upstream move-~
ment of its faceé was at times as much as eight miles per month, 2*
The real danger thus becomes apparent. I1f a flood poured through i
this channel long enough, this recession ﬁould cﬁntinue back
to the river, destroy the intake and cut into the bed of the il
river iteelf, perhaps even travel up the river some 300 miles i
destroying Laguna Dam and all irrigation projects on the lower
river,

8t111 another point of attack on the project is seen in

the serious contention that the property values in Imperixl

1. Swing, Philip. Should the Boulder Dam Bill be Passed? 1
Congressional Digest. June 1928,.......c.000000.P,198 3
3. Entemann, P,M. Flood Danger in the Colorado Delta Engineer- ¥
1nE MRgcorg Mar.zl’lgg?...ﬂtl.l L A -..-.....P.saz !.:
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Valley are not great enough to justify the expenditure of

such sumg as would be necessary for their protection, This
point was argued by Congressman Douglas beéore the House
Committee on Rules, Estimating the total property values

at $100,000,000, and quoting figures to show that the assess-
ment figures were only slightly in excess of $36,000,000 he
concludes that:

"It follows inevitably as the night follows the day that | }
it 1s not good business to appropriate $125,000,000 to protect -
property which is not worth that amount of money, 1.

It will be seen at once, of course, that these figures do
not present a true picture, One ig left to assume that the en-

¥
g tire original estimated cost of the project including dam,

power plant and canal was chargeable to flood protéction. 8Such :ﬁ
was never the case, and this is made more clear by the bill as 'é
finally passed, which prescribes a definite sum, 525,00?,000,
to be oharged against flood control.

Again, while the figures given as to property values may
have been substantially correoct at that fime they could not be
accepted now, In apite'of the very great economic handicap of
flood threat, property values have increased rapidly in Imper-
ial Valley within the last few years. A table of figures com-
piled by the Imperial County Board of Trade places the county
values at $i88,855,784. This figure probably reflects the
enthusiasm of most such orgenizations, A truer picture may be

gained by a study of the annual assessed valuations, The round

1. Hearings before House Committee on Rules, 70th gong.lgjs%ggg.
P.
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figure of $36,000,000 quoted above was for 19238, By 1927 this
had grown to $48,000,000 and in 1928 to $54,000,000 an increase
in two yéars of 50 percent, A fifty perceﬁt increase of Congress-
man Douglae' figure would indicete present values of at least
$150,000,000,

We should further take cognizance of the fact that Douglas
did not include property values of the Yuma, Palo Verde, and
Parker Projects, These‘also merit protection, making a total
valuation of above $200,000,000 which would seem to be suffic-
lent to Justify en expenditure of szs,qoo,ooo. Finally it may
be easlly understood what effeoct the present feeling of un-
cértainty has in property values. That such increase as before
noted has actually taken place is little short of phenomenal.
Capital for development is difficult to get, interest rates are
high and many feel that the actual present values of property
are less than half what the income would justify.l' This ten-
dency toward a depression of valﬁes must continue to exist
until the flood menace is removed. _

From a purely economic standpoint, éuite aslde from any
consideration of danger to human life, it would seem that the
amount which 1t is proposed to expend for flood protection is
well justified. Enormous annual expenditures are now necessary
tor the construction and maintenance of levees, Large addi-
tional expenditures are necessary to maintain si}t-free canals
and irrigation ditches. And finally even these great costs do
not solve but only postpone the inevitable day of reckoning.

1. Majority Heport. 8. 728 70th Cong,lst S€88...........P.20
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IRRIGATION AND THE'AﬂLiAMERICAN CANAL

The storage of water for irrigation and reclamation has
been put forward as the second reason for the Boﬁlder Canyon
Project. The possibility of securing a much needed increase
in the amount of water available for Imperial Valley, and of
reclaiming additional lands now arid, offer an 1nterest1ﬁg

field of speculation,
One of the most remarkeble developments of the present

century has been the expansion of the government into the field
of irrigation and reclamation. Given impetus by the Reclama-
tion Act of 1902, the movement has extended rapidly and many
projects all over the United States now gtand witness to the
energy and activity of the Bureau of Reclamation,

Nor hae the field of irrigation been confined to govern-
mental agencies alone. Many private companies have made great
contributions to the movement, and it is to the initiative dis-
played by private individuals that Califdrnia must acknowledge

indebtedness for the present status of irrigation in Imperial

Valley. To gaein a proper background for vnderstanding the pro- -

blems and possibilities of this locality, it is both profitable

and'ihteresting to go back some years and briefly trace its

development,
' The present generation is by no means the first to re-

cognize the real value of the waters of the Oolorado, Americans

geem to have been the first people to use the river for irriga-

tion, but they were Americans of the old stock and the time is
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so far back as to be & part of unrecorded history. Investi-
gations have disclosed remnants of ancient ditches and reser-
volre in the bagins of the Gila and Little'OOIOrado Rivers which
were in use long before the beginninge of Spanish explorations

1.

in the sixteenth century, Nor were these early attempts so

crude as one might suppose, Many of the ditchees and reservoirs

. were lined with hard clay, and one canal was found to have been

cut for a considerable distance through solid rook, In the 8Salt
River Valley in Arizona are found ancient canals totaling over
one hundred and fifty miles in length and sufficient to serve
at least 350,000,acres of land.a' Some of the more important
crops appear to have been cotton, cdrn, beans, squesh and tobacco,

The first Eurcpeans to carry on irrigation in this section
were the Jesults who established themselvés here during the
eighteenth century. Later during the Mexican rule many orchards
were planted and barley, wheat, corn, tobacco and some vegetables
were raised, It was the Mexicans who first adopted certain rules
and established customs relating to the use of water which have
had a profound influence in the ghaping of our present laws on
the Bubject.a'

The modern stage of development may be said to have begun
with the movement of settlers onto the land acquired by the Gads-
den purohase of 1854, The first modern irrigation works were

constructed in the upper basin states of Wyoming, Colorado, and

1, Water Supply Paper No. 395.....cc000000000secsscs..Polld,

2; Ibiduo-O..o.oo..-oo.o...o.oo...o.o."o....o.tn...oOPl 4

3. '&.ter suEEIY PBEOI' 19'. 395......'...o-.olo-'.o-tu.lpill4
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Utah in the early fifties.l*® But while the lower basin was

forbidding to some, it proved ettractive tq others even at this
early date. In 1853 a Dr, O,M. Wozencraft of San Francisco,

+ aroused by reports of the wonderful soil fertility of the south-
ernmost part of California, made an attempt to secure capital
+o reclaim this desert land, His efforts resulted in the Calif-
ornia Yegislature presenting a'memorial to Congress asking for

. & cession of 3,000,000 acres of desert land in southeastern |
California for reclamation and irrigation. In 1862 the House
Committee acted favorably on the request but the bill failed 'g
of passage.a' |

The next serious attempt at reclaiming this desert waste
began with the formation of the Coiorado River Irrigation Com= A
pany in 1891-3, The panic of 1893 ended the aspirations of ]ﬁ{
this company and it was succeeded by the California Development. ]

: Company in 1896.5' : E

E This company found itself faced with several serious ob-

stacles, The most impprtant for our consideration was the prac-

|

|
tical impossibility, within reasonable financial outlay, of carry- il
ing the water from the Colorado River to Imperisl Valley on Amer-

migsion from the Mexican government for the Ameriocan corporation

t
}
i
|
ican soil, Two years were spent in a vain effort to secure per- ,'ﬁ,
|
*!
to hold and acquire rights of way for canals through part of 3
|

Mexico, In the end it was found neceesary to form a subsidiary

1! 'a'ter Bupply PaE_er K__o_' 3_9—5-.0-.-oooo-t;ctoooolo.--atoo-oP.114'

2, Cory, H.T. Imperial Valley and the Salton 8ink.........P.15
a‘ Ibid...‘.'..'.'..-.0.l-.l......‘-OO-...‘ll‘..OOOQOOQQDOI.P.lzsg
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Mexican corporation to carry out the plan., The water was then

carried for some 50 miles through Mexico using the old channel
of the Alamo River and then brought through seversl bramch canals
into Imperial Valley..® |

The floods of 1905-08 proved to be the nemesis of the Calif-
ornia Development Company., Various interests suffering losses
filed suit for recovery against the company and were 8o succees-
ful in the litigation that on December 16,1909 the company was |
declared insolvent by the Imperial County Superior Court.2e 1In
the summer of 1911 the people of the valley voted by majority

of 1304 to 360 to form the Imperial Valley Irrigation District,

;
i
I
E
i

which operates at the present time,

According to figures compiled a few years ago by the United l
8tates Reclamation Service there was at that time some 2,600,000 %
acres of land under irrigation in the entire Colorsdo River basin. ?
The following teble indicates the distribution of this land, and
also indicates the Reclamation Bureau's estimate of the amount i
available for future development: . ig

- Present Immed. Future Ultimate ﬁg

Upper Basin 1,480,000 A 2,200,000 A 4,300,000 A
Lower Basin U,8,.1,000,000 1,000,000 2,500,000

Lower " (Mex,)_ 190,000 490,000 800,000
Total 2,640,000 4,290,000 7,500,000 @

|
|
1
|
|
3 There ig a wide difference of opinion on the question as i
to how much land may be regarded as ultimately susceptible of
t

. 1. Cory, H,T. Imperial Valley and ihe §§;§gg 8ink.......P.1352 %
-!:; ‘3. Ibia..-.:...o_-c-------t.o.nnaa.o..‘to-tol.oi‘oaociP‘1431'53 ‘:Iri

3. Engineering News-Record....Jan,8,1935.....cc00cuveseaoPe58 i
i
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irrigation, and these figures represent only the estimate
of one organigation, A somewhat different picture is presented
in a report of the Arizona Engineering com$1ssion which esti-~
mated that in -the State of Arizona alone there were not less
than 3,350,000 scres of land which could be irrigated profit-
ably.l'

Another interesting set of figures are those compiled by
Mr, J.C. Allison, formerly chief engineer of the California
Development Company., His estimates have to do with potential

development in different parts of the lower basin:

1, Imperial Valley (MeX100)...veevocvasennnooannonnse 740,000 A. |
2. " " (U.S.1including present area).......448,893 ;}
- " " (outside present @reg).....ccee....,335,000 ;ﬁ

4, Ocachella ValleVeceescocasananssnsreseessessssassi00,000
Be TS Prodecteesomes s ovees s es oo 5m s o e o seloby 000
Be PAlO Verdeseeececcarercesasanssassncnssassassssse 65,000
7. Above Palo Verde, including Parker.............. 90,000

Total 1,866,893 A3
The most important of the existing projects in the lower
basin are Impérial Valley, Yuma, Palo Verde and Parker. If

moet attention has been given, in the campaign for Boulder

e O —

Dam, to the Imperial Valley it is because the greatest pressing
need has seemed to exiet there and it is the people of that

section that have felt most keenly the evils o{‘preaent :x

1. Report of Arizona Lands Irrigable from the Colorado River,
Arizong Engineering Commiggion, 1922-28.....c00000es00eFPe35,

2. Allison, J.C. Conditions in the Colorado Delta. Englneer-
i'g'g M‘m. Mar.17’1927--a.o¢ouocoool--ao-oo-n-otn .444




38,
conditions, Present and possible future water shortages must
be felt of course in varying degrees by al; these projects,

Imperial Valley seeks two things: a storage reservoir,
and a canal built on American soil., The reasons for these two
projects are separate and distinct, and will receive separate'
congideration,

There seems to be two well-defined ways by -which a storage
dam on the Colorado can be a benefit to Imperisl Valley, first,
by increasing the water supply available for irrigetion and
second, by providing a settliﬁg basin for silt which causes
serious distress at the present time,

The need for augmenting the preseat water supply arises
from the variable flow of the river, both s to seasons and as
" %0 years, Nof infrequently in the past, during loi water sea-
son, the entire flow of the river has been diverted at the in-
_take to the Impefial Valley Canal and at times even this has
not been sufficient., In 1924 there was a period of 96 days
‘during which every drop of water was taken, yet after proper
division had been made with the lands on the Mexican eide the
shortage was so serious as to result in a crop loss of $5,000,
000.1*  For several days during this time there was scarcely
enoﬁgh water delivered in Imperial Valley to meet the needs for
stock and for domestic purposes. The grajity of the situation
thus oreated may be better realized when we understand that less
serious shortages are of rather frequent occurrence, and that

the needs sre being increased each year by the extension of

1. Hearings on H.R.‘ 57730 70th Cong. 151;-3353.--'--tvvvttPl482




irrigated areas.,
The gecond reason for a storage dam 19 the necessity of
a place of deposit for silt. As already pointed out, the total
amount of silt carried in the Colorado has been estimated at
from 100,000 to 137,000 acre feet per annum, It is only natural
that a large percentage of this should find its way into Imper-
ial Valley canals, and that considerable quantities should be
deposited on the irrigated areas, While it is true that silt
is the oreator of much of the agricultural wealth of the lower
basin, it is also a serious obstacle in the way of the develop-
ment of 1rrigation.2'
The first inconvenience and expense comes in the removal
of the deposits from the canals. Mri M., J. Dowd, superintendent
of the Imperial Valley Irrigation District has estimated that
24,000 acre feet of silt is deposited in the canal system each
Year.a' He graphically illustrates the significance of this
figure by saying that if that amount of silt were brought by
trainloade and dumped in at the headings. it would be equivalent
to seventy-eight train loads per day, of forty cars each,
Mr, Dowd has also given us these figures on the cost to

the dietrict in 1923 and 1924 for the removal of silt from the

intake and throughout the canal system:

1. Hearings on H,R, 5773, 70th Cong.le? Se88scvc.ecas. . PodB2
2. Fortier and Blaney. 8ilt in the Colorado River., Technical

Bulletin No. 67. U.S.Dept. of Agriculture.........P.l

3. Transactions of Comzonwealth Club of California, April 13,

_1926‘..l'ii.--..l.l.-l'l......lIl......ll-.l'.‘..... .?7
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1923 1924
TORBXB .« s wiw wiv 0w 8 3is v 4a. FOBy DBD 33,343
Main CanelS.............. 105,547 ' 100,331
Secondary Cenals and
Waste Ditches......... 436,990 394,463
New-River and Salton Ses.. 30,995 2

The total annual cost of gilt removal is estimated by
Professor Durand to be about $1,500,000,%°

One of the principal places of silt deposit has been at
the ocanal intake, 8o troublesome has been this problem in
the past that the location of the intake has been changed from
time to time, At one heading two suction dredgers are con-
stantly at work, one 18-inoh and one 20-~inch machine., These
two each year excavate from 1,000,000 to 1,500,000 cubic yards
of sand, It is found cheaper %o remove it here in so far as
poesible, and it has been necessary to keep the intake channels
quite low on account of the very low diverting weir.z'

It is manifest that not gll of the gilt is deposited and
removable at the intake,. Only the heavier particles are dropped
here, the finer being carried on in suspension., It has been
necessary to carry on a constant program of dredging through
tﬁe entire canal system. Thig has tended to constantly raise
and widen the canal banks, making them a source of growing

trouble and menaca.4'

1. Technical Bulletin No,87, U,8.Dept.Agrioulture,.....P. 39
2. Hearings on H.R. 5773, 70th Cong.1st §e8g..........P.481

3. Irangactions Commonwealth Club of Calif. Apr.13,'36,.P.78
4, Hearings on H,R. 5773, —70th-Cong.lst Sess..........P.481




But even the removal of silt from canal beds does not solve
the whole problem, The greater part of the silt is so very fine
that it ie carried out on the irrigated laﬂds. The most of the
gilt so carried is fine enough to pass through a. 300-mesh sieve,

1. It does not require the abil-

or finer than Portland cement.
ity of a skilleg engineer to forsee the ultimate reéults of
this proceé;. The irrigated areas are being gradually built up
until they will finally be as high as the canals, meking if
impossible to get water on the land except by the construction
of a new canal system with a higher intake.z'
In s8till another way is a possible injury being done to

the land. While ordlinary silt deposits tend to enrich the land
and make it more productive it seems doubtful if the deposit of
such very fine material can result in anything but harm, There
would seem to be a danger of the land becoming choked and im-
pervious in the course of time to the greet injury of 1ts pro-
ductive power. Finally 1t will be remembered that all of the
domestic water supply for the homes of Imperial Valley is
supplied fhrough these canals and there must be & very con-
siderable expense involved in the filtration of the water be-
fore 1t can be made fit for domestiﬁ purposes,

" From the foregoing facts we are able to gain some 1dea of

the tremendous economic waste caused by present conditions, and

can recognize the importance to Imperial Valley of a desilting

reservoir such as that to be built in Black Canyon. Experts

1. Technical Bulletin no, 87 U.8,Dept. of Agriculture.....P.37.
3. Tﬁhnicg; Bulletin g_o_. ﬂU‘SlDeEt. QI_ Ag:icultmgpoonopowt E
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seem agreed that such a reservoir will provide the only per-
manent sgolution of the problem., Temporary palliatives only
serve to emphasize this fact, While some éilt will be carried
in the river below the reservoir, especlally during the first
few years after its construction before the river bed is scoured
clean, 1t seems likely that a great improvement in the situation
should be manifest at once and this should increase gradually
as time goes on,

One of the main provisions of the Boulder Canyon Project
Aot-ie for the construction of the so-called All-American canal,
It rema;ne now for us to inquire into the nature of such a canal,
the purposes to be served, its cost, and other problems of this
nature,

The present canal serving Imperial Valley has its intake
at Rockwood hesding on American soil, about one mile above the
international boundary, It passes southward into Mexico, thence
west gome 50 or 60 miles and again enters the United SBtates
through a number of smaller branch canals. The presence of the
canal on Mexican soil has given rise to:international problems
leading to a demand for a canal solely on American territory.
When the water crosses the line into Mexico all juriédictién
over it is loet by Americans as such and it does not agaiﬁ be~
come theirg until it once more enters the United Btates., Let
us look for a moment at the possibilities involved in such a
situation, '

Firet, the entire 1life of Imperiel Valley is dependent on

the continued good will of Mexiéo. Senator Hiram-Johnson points

out that:
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®If the ditch were cut there, or a few sticks of dynamite .
were used by those who were hostile to us not only would the H
lands be dried and the crops be destroyed, but the people them- 1
selves would be required_to leave their homes because unable to
obtaln drinking water,* 1l.

P AT TR TAN

e
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The possibility of such a thing actually coming to pass may not
seem g0 remote when we think of the notoriously unsettled con-
ditions 1& the southern republic, b

The second problem that has caused some embarassment to

A

Americans is the impoesibility of being assured drinking water

free from contamination, Mr, Mark Rose, a director of the

—tit

Imperial Valley Irrigation District has explained that inasmuch

N T

as there is no law in Mexico forbidding the graging of live

Gl

AN AN

stock along the canal banks, it is not an uncommon thing to
remove a dead horse or cow from the canal, and further that:
k *in one week we took out the hodiea of three murdered
: men at one headgate.,....Another time we pulled out a span

k. of horses and & wagon,..and the Mexican people wash their
3 clothes in our canale and bathe in them.¥ 2.

A third serious problem arises from the fact that one-

half the flow of the canal is reserved for the use of the

the time the original contract was drawn this provision doubt-

lees geemed harmless enough as very little water was actually

used on the Mexican side., But now the situation is radically
ﬁh altered, With approximately 500,000 acres of land being

irrigated on the American side and somewhat less than half

|
lands on the south side of the international boundary., A% ;
that amount in Mexico, the entire low flow of the river is )

' 1. speEOh 1n the U.s.sena‘te'.-."....'....'.l‘pril 26’1928.

!
2. Hearings on H.R. 2903 88th Cong.lst Sesg...........P.270 i
e

b2 /i
p) O
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being utilized, mostly for American land, Mexican land

ownere may therefore bring more land into use demanding the

) full 50 pe}pent of the water and thus not élone preventing
any extension of irrigated areas in Imperial Valley, but per-
heps even forcing some now irrigated to be withdrawn and re-
turned to the desert.

s It thus appears that the landowners in the Imperial

-
4
o

Irrigation district are in a rather unenviable position and
their interests are really subordinate to those of the Mexicans, |
in gpite of the fact that the Americans

"have to maintain and police the levees that protect
Mexican land as well as their own, They have to operate.
under very difficult conditions, Sometimes they even have

4 to pay tariff coharges when shifting mules across the bfrder
3 in carrying out emergency work on canals and leveesl® *°

It has been assumed by some that the construction of the

solve this international question and prevent undue expansion
in'Mexico, This is not true, On the contrary, there is a

!

{

;

i

|
Boulder Dam and All-American Canal vwill somehow automatically l“

|
danger of the situation being made more acute and complicated. '

This has been pointed out by Mr, Douglas of Arizona, He calls
attention to the fact that at least 10,000,000 acre feet of
water annually must be drawn from the reservoir to generate ?

the amount of electric power necessary to provide revenue, At

f
i
!
|
the present time American lands are not prepared to use over p!
g half this amount for irrigation, The rest must pass into Mexi- i

e co where it may be put to beneficial use and priority rights-

1, Mead, Elwood., Utilization of the Colorado River, New I

s

RBClgation _E_r_ﬁ. M&I.lggs.......-.-..-.-...-..-...Pow
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established which would make it forever impoesible for Ameri-

cang to regain its use.l'

It was a recognition of this situa-
tion that has caused many %o withhold their support from the
project until some internationsl agreement had been reached.
The board of engineers and geologists which recently reported
to Congress on the question of proposed sites took cognizance
of this and incorporated in their report a recommendation that
a treaty with Mexico be concluded in advance of the completion
of the proposed storage dam.a'

While the international eituation just described has been
the principal motivating force behind the move for an All-Ameri-
can Canal, other considerations have also played a pert, One
of these is the possibility of greatly increasing the irrigable
area, The proposed canal is to have its intake at a higher
point on the river and will extend into the valley at a some-
what higher elevation than does the present one, It is estimated
that at least 200,000 acres more land may be irrigated by gravity

than is possible at the present time.z'

This 1s especially
important to that section known as Goachélla Valley which lies
at the northern end of Imperial Valley. Coachella Valley 1is
now irrigated by pumping, being above the level of ocanals, and
due to the relatively small drainage area the water table is
being gradually forced down. It is feared that the water may

ultimately be exhausted and the ranches returned to the

1., Douglas, L.R. Minority Views. H.R,5773. 70th Cong.lst §gg§,41
P.4l.

2. Sen Francisco Chronicle, Dec.4,1928,

5. Hearing’ On H.R. 5773’ 70th cong.lgt seBE.-...-.....o-P-4as
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44,
desert.l* In thie section there are now 13,000 acres under
irrigation and 72,000 acres additional land_suaéeptible to
irrigation from the proposed canal,3*

Some .200,000, acres of the land around the rim of Imper-
12l Valley is the property of the United States.B* Thig is
not now open to entry, and the plan is to give first preference
to ex-gervice men when the land is brought under a canal system
and opened for entry.

Another situation which has emphasized the need for a changé
in the canal system has been the difficulty attending the di-
version of water into the present canal. At the present time
the headworks consists of a delivery gate some 750 feet long
in the west bank of the river a little over a mile above the

boundary. This is known as Rockwood Heading., On account of

Bilt deposits 1t has been impossible to consiruct and maintain

a permanent diversion weir without danger of flooding the Yums
Project, 8ome sort of diverting weir, however, was necessary
but an attempt to provide temporary works was met by a court
injunction secured by the Yuma Project agalnst its construction.4'.
An sgreement was finally reached with Yuma whereby temporary

works might be placed in the river each year by the Imperial .
Irrigation District, providing that the latter assume full
responsibility for any damage which might be done to the Yuma

Project by reason of the existence of such a dam, They are also

1. Majority Report 8,728 70th Cong.lst 8esS..............B.24.

2. Ibid..pl0O-.Ott-bf.!.no..n...b.t-.loo..ltubt.o.-t-.OOOOP.a4

5. IbidII.I.'..l.‘...'..........l.....'OO.‘.D-.O'..’......P.EI
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required to annually execute a bond in the sum of $500,000 to
guarantee such payment.le It was aleo agreed that they must
change the point of diversion as quickly aé possible and they
are required to make bi-monthly reports to the War Department
as to the progress made,

These temporary welrs have been constructed annually since
1915, They were at first of pile trestle and rock fill construc-
tion at a cost of from $100,000 to $125,000 each year, In 1918
a new gystem was uséd, comprised of a series of brush mate lald
acroes the river, These were more cheaply laid and readily
destroyed in case of audden‘flooda.a'

The principal question involved in the construction of the
All-American Canasl, and the central point of attack by its
enemies, has been that of its engineering feaatbility. It would
not be profitable here to enter into any prolonged discussion
of purely engineering probleme, The overwhelming weight of
expert testimony on the subject from members of the engineering
profeseion seems to be well summed up 1n:these words of Professor
Durand:

"There is no question whatever, of the engineering feasi-
bility of the undertaking., The operations required are all well
known, and are all within the domain_of present well-establiahed
and approved engineering prattice." e
Perhaps the most exhaustive study yet made on the engineering
aspects of the question was that of the All-American Canal Board.

A contract drawn up between the secretary of the Interior and

10 H&jority Repﬂrt 80728 ?gth Oong.lgt M’..--...-o;-.---...?.z4
3. Engineering News-Record May 5, 1921

3. Hearings on H,R, 5773 70th Qong.lst S€88e....ceseeccce.s. .PedB
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the Imperial Irrigation District on Febrﬁary 16,1918, provided
for -the appointment of a board of three members to make such a
study. One member of this board was to be.named by‘the Secre-~

tary of the Interior,one by the Imperisl Irrigation Distriot

and one by the University of California, This board, composed

of Dr, Elwood Mead, W.W, Schlecht and C.E. Gruneky, determined

upon the proposed canal and recommended its construction.l'

PYPRE s TR0 AR

!
_ |
Various other outstanding engineers such es Arthur P, Davis, : ‘

F.C. Weymouth and former Governor Scrugham of Nevada have agreed ?l'

R AN eI

that, in the words of the latter, - | g

2

i i

" "The proposed cansl itself is undoubtedly feasible from an :T?

engineering point of view. All operations necessary for con- 5
struction are of common practice and offer no special diffi- ]ﬁ

. oculties,” 2. 1

e R M e S

The principal cause for concern has been the fact that the

B e el T
e e T =

proposed canal must pass for quite a distance through drifting 3r

B

sande, Some engineers have claimed that the maintenance cost i
through the sandy country would be absolutely prohibitive.a' P

A very careful study by Mr. G;G. Frisbie, a consulting k
engineer of Los “ngeles, leads him to a different set of con- |
clusions: First that the amount of drift sand is comparatively ;
.,§ small; second, that the canal might be concrete lined and given |
sufficient gradient to carry off the sand, and third, that the %
movement of sand could be largely forestalled by the planting

ot of shrubs and vegetation along the banks and in the ares : . L

1. Majority Report 8,728 70th Qong.lst Ses8.....c.vceeesPe2l=22
3. Hearings on H,R, 5773. 70th Cong.18t 5€e8..........c..q.Pe523

g 3, Transactione of Commonwealth Olub of Calif. Apr.13,1926..P.73 ﬁif
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adjacent to the canal,l* The seme fear of sand movement was
once entertained with regard to the Suez Canal, but has proved
i11-founded,. .

The question is alsgo raised as to whether the cost of the
proposed canal can be kept within limits which will make it
possible for the land to pay the cost of construotion, The
original estimate made in 1919 was $31,000,000. Later estimat-
es indicated that these figures might be materially reduced,
due to recent improvements in excavating machinery which would
tend to bring down construction costs.®* Yet when the bill
passed Congress it provided for a possible expenditure of
$28,500,000, & sum which would seem amply large for the purpose.

Thie sum 1s to be paid through annmal charges agsinst the
land according to the provisions of the Reclamation Act., It
has been thought by many that the burden so imposed would be
far to heavy to be justifiable from an economic standpoint,
According to the figures of the Secretary of the Interior,
based on the original estimate of $31,000,000 the coet per
acre for all construction charges, inclu&ing the present bond-
ed indebtedness of the Imperial Irrigation District of $25.50,
will be as follows:

..~ Imperial Irrigation Distriot........cceeceesc.. .$66,00

New lands under All-American 08nal.............. 50.40 3¢

- Thege figures, seemingly large, do not appear so formidable

when compared with those of other government irrigation

1. HO&IingB OB H.R. 5773. Z_Q.Eh oong.lst se_ﬂ_ﬂ.---......-...P.487—8

2. Ibid..‘.—‘.".lll..l........’Q'O‘IDDOIODIIIil'I-......-..P.48?

3. senate Dooument NO. 93“ Seth cong.lﬂ SGBS- T EREEE YY) .P-zso
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districts., A .list of several surveyed by the Secretary of
the Interior reveals a range of costs from $36,00 to $230,00
per acre with =everal over 3100.1' Even after due allowance
for the increased estimates the cost should not be regarded
es unreasonable when compared with others,

A further method of repaying e part of the cost of the
canal 1s suggested in the proposal to generate electric power
at some of the canal drops. R.W. Shoemaker, electrical en-
gineer for the Turlock Irrigation District, believes that
from 40,000 to 50,000 horsepower might be developed in this
way, an amount which, if so0ld to Imperial Valley residents,

would go & long way toward meeting the construction charges.z'

It seems most surprising to the writer that most of the
#ftacks on the proposed All-American have been against its
engineering feassibility and have almost neglected a very vul-
nerable point -- its economlc justifiability,

The entire project has seemed to take for granted the
advisability of present and future extension of irrigation pro-
jects in general and of Federal participation in the field in
particular., Few voices have been raised in this particular
fight against this policy, yet the subject seems to merit a
brief examination. It is a matter of common knowledge that
thére has been widespread dissatisfaction over the results of
Reclamation Act and that most of the projects set up have not
been financial successes, A suggestion of an awakening publioc

consciousness of this fact is occasionally found in the press.

1. Senate Document No. 92. 68th Cong.lst SesS.......c000e...P,330
2. Engineering News-Record. Nov,5,1925.....cc000evucececcseesPe?70
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The trouble has sesmed to be that the farmers on these pro-
jects, knowing that it was the governments money that was
at SHtake, have had a rather light conscience with regard to
meeting the annual payments, In fact the government has en~
countered so much difflculty, and listened to so many tales
of woe, that a large part of the obligations have been
written off entirely,’* Even this has done little to solve
the situstion and land holders still delay and resist payment,
stlll continue to petition the governﬁent for extensions of
time, ’

A striking illustration of this was seen a few years ago
in the North Platte Project. This distriet had'apparently
quite forgotten its obligation to the government, , and for
three years no charges had been pasid. The government had
shown great leniency, but had received no cooperation from the
settlers., Investigation showed that the project was fully
as able %to meet its obligations as were many others which were
meeting them with a failr degree of regulg:ity. Coneeguently
the government officials felt obliged to insist that proper
errangements for payment be made. 8o strong wes the wave of
feeling produced by thie order that we are told

fithe settlers in the North Platte Reclamation Pro-

ject on May 27 hanged in effigy Secretary Work of

the Interior and COEmissioner Mead of the Re-
clamation Bureau,? <-

All of these difficulties are met in spite of the fact that

under the terms of the Heclamation Act the settlers on govern-

1. Engineering News-Record., Dec.22,1927.........:0......D.,985

2. Engineering News-Record.. June 3, 1926........c0000.0P.912
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ment projects are required only to psy the principal and
maintenance charges, with no interest charges whatever,

0f the $141,500,000 expended by the Federai Government. on
irrigation distriots only a 1little over $15,000,000 has been
returned and the projects are behind in their annual payments
in the amount of over $5,500,000.1'

While it ig true that much of the laxity in meeting charges
hae been due to the fact that the land holders do not have the
same respect for a government obligation that they have for a
private contract, it is also true that the farmers have been
handicapped at timee by crop failures, pests, and water shori-
ages, Low prices for farm produce much of the time causes
additionsl distress, So we see that the whole situation is
one requiring thought and study., The following facts are
suggestive,

According to censﬁs returns there was a decrease between
1919 and 1924 of 13,000,000 acres of cropland in the United
S8tates, In thé,same period the populatipn increased by 8,000,
000 or fully seven percent, Despite the deoréase of cropland,
however, the total agricultural production increased about
thirteen percent, or nearly twice as rapidly as the population,
During the same period the farm population suffered a decrease
of six pe:oent.z'

How are we to account for the fact that a decrease in farm

land and farm population has not prevented a marked increase

in farm production? The answer is to be found, of course, in

1. Hearings on H.R, 5773, 70th Cong.let Ses@.....cevueee P97

2. Newell, F,H, Shall More Land be Reclaimed? Engineering
News-Record. May 3, 192B......... b W AT W N e s PO D
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the increased educational facilities afforded by agricultural ‘
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colleges, experiment statione, etc., and the inocreased use of
? labor saving farm machinery, These modern'improvements are

3 making it possible for fewer farmere on less land to produce
iﬁ a greater amount of foodstuff than can be disposed of at |

3 . prices profitable to farmers. One writer points out that the
situation is quite analagous to the Industrial Revolution

: and is working much temporary hardship, concluding that - é.
Ei ' "With these conditions clear it is difficult to per=~
ceive the wisdom of further public land reclamation

enterprises.....On the present outlook more Federal
reclamation must be declared an unsound policy."

‘ﬁ When we attempt to apply this viewpoint to the partiocu-

to whether the crops produced there compete in any way with

+
N o

e LTS

A 1
3 lar project in Imperial Valley we are met with the question as 1,

|

3 products raised in other parts of the country. The claim is %

i

made on the one hand that

"What is raised in Imperial Valley is peculiar to it- ok

self, comes into the market at a time when it does S
: not conflict with any other produce in this country
B | and has no competitive advantage or otherwise with
the pro%uce that is raised in any other part of the
land.” <.

£ This view may seem particularly attractive to those of |

us who are accustomed to eating Imperial Valley lettuce in

o the winter and berries, cantaloupes and watermelons in the

spring, when in less favored sections the seed is not yet in

a’
i
i

7 3 the ground, It is flatly contradicted, however, by Congress- L«
=3 . ‘ f
get man Leatherwood of Utah who claims that at least three-fourths g
i _ i

i3 1. Newell, R.H. Shell More Land be Reclaimed? Engineering -
"“:". A M—M HB.Y3 1925...-.--o----.-.--o-c.-o.-.qpcegs

3. Johnson, Hiram W. Speech in the U.8. Senate. Apr.26,1928.:




of the land under cultivation in Imperial Valley in 1927 was

devoted to the raising of competitive corops such as alfalfea,

barley, cotton, corn and wheat,l*

The wide divergence of opinion here may be understood in

part at leagt when we realize that there are two ways of ar-

guing the question, first from the standpoint of acreage de-

voted to each crop and second, from the standpoint of com-

parative crop values produced annually., While Mr, Leatherwood '

may have been correct in his figures the table on the opposite
page indicates that according to values nearly two-thirds
Nearly one-half

of the crops are assuredly non-competitive,

of the income from the forty crops listed here is derived

from cantaloupes and lettuce. It would slso seem that the

assurgnce of abundant water supply would tend to increase the

production of vegetables at the expense of other types of crops

because of their greater financlal returns per acre,

E We have an 1llustration of this already in the gradusl de-

cline of cotton production, In 1923 it was ranked.first in.im-

portance among Imperial Valley products.g' When the movement

AR Gy e T

for the Boulder Uanyon Project was first initiated Southern

P St
g S

congresemen felt some concern over bringing additional lands

under cultivation which might compete with the South in the

AR O
Y -'_J'.‘u_nf:«;ﬂ 3

5 production of cotton. However, while in 1924 there were 20,,

i 000 bales ofAcotton ginned in Imperial Valley, this had been
S,

reduced to 6,000 bales by 1928, By 1928 the combined value

1. Leatherwood, E.0, Minority Views, H.R.5773 70th Oong.lst.segg.
- .p.

2. Soil Survey of Brawley Area.U,S.Dept.Agriculture,.P.715
3. Johngon, Hiram W, Speech in U,8, Senate Apr.236,1928
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of cotton and cotton by-products could c¢laim no better than
4 eighth place in importance,t*
8till another angle of the irrigation.question was pre-
sented some two years ago by the editor of the Engineering
News-Record in an article which evoked warm commendation from
Pregident Farrell of Kansas State Agricultural College., His
interesting view includes the whole future of irrigation both
4 public and private, 0Oalling attention to the tremendous in-
oreage in irrigation development within the last three decades
“ie he says,
"As a business enterpriese 1t rests on the tacit assump-
., ¥ion that irrigation will continue to be effeotive
and produce undiminished crops for generations to
come." 2.
But already there is some evidence that this assumption
is insecure, In some localities annual crops are beginning
to diminish, from no outward cause., Investigation has dis-
closed that large quantities of alkall salts have been carried
g in the irrigatién water and deposited at the root zone of the
plants, The salts are not assimilable by the crop plants
and in the course of time make plant growth impossible.
There 1s a known practicable sclution to this problem,
It requireé that enough water be applied to the soil to carry
the a;kali galts dowmnward past the root zone into the subjacent
fﬁ region of under-drainage so that they may be continuously re-

moved;z' Government experts have realized the value of this

1. See table page 110 Appendix O

:‘ 2. E_I_lginearing Ne'__g."Reco__':_g_. June 2, 19270.0¢to--l-o.o.-cptaea
; . 3. Ibido-no-ooo-uoiu-cctr--oooc---oo-oo----o.oo.oc.o-olc.p‘aes
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method, and declare it the most satisfactory and practical
method so far devised,l®
Two important requirements are involved in this plan.
First, 1t would call for a tremendous improvement in drainage
facilities in most projecte, Second, it would call for a
cessation of our policy of increasing lrrigated areas, perhaps
even a reduction of present acreage, in order to provide the
enormously increased water supply necessary for its fulfillment.g'
Thoughtful consideration of this subject with special refer-
ence to Imperial Valley seems the more necessary when we under-
stand the nature of the soll and the water to be placed upon
it. In the fall of 1901 the Bureau of Soils, United States
Department of Agriculture, made a soill survey of this region
and reported the soil so highly alkaline that many crops were
decidedly impracticable, It recommended specielization in
particular crops which would be sultable to that kind of land,

3. This was later

such as sugar beets, sorghum, and date palms,
verified in a second report from the same department, published
in 1923, which stated further that unsatisfactory drainage
systems were real obstacles to the reclametion of the alkall
lends of Imperial Valley.**

All these facts and figures are intended to be merely

suggestive, but they serve to throw into relief the whole

1. Soil Survey of the Brawley Area. U,8.Dept.Agriculture,.p.706
2. Engineering News-Record June 2,1937..........0......D.588
3., Cory, H,T, Imperial Valley and the Salton Sink.........P.1371

4, Soil Survey of Brawley Area, U,S.Dept. Agriculture.....P.706
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problem of irrigation snd reclamation, as well as raise the

poseibility of honest doubt as to whether any attempt to bring
more land in Imperial Valley under irrigati;n is economically

justifiable at the present time.
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DOMESTIC WATER SUPPLY

The price of olvic advencement is sometimes very high,
not only as estimated in dollars and cents, but also in terms
of public opinion. Perhape no city in the United States is
better aware of this fact than Los Angelee, What blood is to
the human body, water is to the life of municipalities, and
the problem of sufficientlwater supply for the present and
future needs of Los Angelee has been a source of deep con-
cern to that city for many yeasrs. It has also been the csuse
of much hard feeling and miaunderstanding between her and other
localities,

Only recently the writer was told by a professor who had
spent the summer in the eastern part of the United States that
there was a strong sentiment in that section against fhe entire
Boulder Canyon Project because of a common opinion that its
main purpose was to secure a Federal subsidy for Los Angeles'
water supply. Perhaps this is not altogether a surprising
reaction when we coneider that most of the activity in behalf
of the 8wing-Johﬁson bill was centered in the Southern Calif-
ornia metropolis,

This attitude has doubtless been furthered by the appear-
ance of magazine articles which have given a mistaken impresb-
ion of the project. For example, one writer in attempting to
show that 1% would forever impede the development of Arigona,
etates that owing to certain climatic and soil conditibns-
water will really go further in Arizona than in California,
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and further that
"It can also be done more cheeply in Arizona than by
lifting the water out of its natural basin over the
divide onto the California coastal plain.* 1.

The only inference one can draw from this statement is
that the author belleved, or wished her resders to belleve,
éhat thig water so 1ifted "out of its natural basin® was to
be used for purposes of irrigation when in reality nothing
could be farther from the truth., This kind of loose writing
has given to many quite a false impression of the purpose of
the project,

From the time of the establighment of Los Angeles as a

o7.

Spanish pueblo in 1787 to the year 1908 the bulk of the city's

domestic water was secured from the Los Angeles River.a' By

1804 the pressure of increasing population began to be felt
and additional water supply seen to be necessary. No nearby
streamsg of sufficient magnitude were avallable, hence it was
found necessary to reach some 250 miles northward into the
8ierra Nevada Mountaine and tap the OwenstRiver. It was an
ambitious undertaking from an engineering standpoint, It
required the construction of a 250 mile agqueduct capable of
carrying 400 seoond-feet of water. Yet it was brought to
successful completion within the time allowed and within the
original ocost estimate of 324,000,000.3'

It was confidently believed that the completion of this

1. Austin, Mary,The Colorado River Controversy,The Nation
¥ov. 9, 152

2, Mulholland, W, Weter from the Coloredo The Community
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project would solve the water heeds of Los Angeles for at

least fifty years, as it was sufficient for the needs of

o T e

2,000,000 people, But certain developments could not be
foreseen, At the time of the inception of the project the
population of Los Angeles was 160,000.I' Today only a quar-

B ter of a éentury later the city approaches her second million.

i
ﬂ. Another factor not given due consideration was the varia- kl
i- bility of rainfall in the Owens Valley region, In some : Té
?‘ years it amounts to only two or three inches, providing al- @ﬁ
: |
; ?

most no run-off, and in one year the amount of water avail- P

able for the aqueduct decreased from 400 second feet to

A P,

270 second feet.2* It is this unreliability, rather then

T4

.‘
—

s
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the total amount avallable over a period of years, that is

==

the cause of most concern,

L

The question naturally arises as to the pogsibility
of drewing additional quantities from the streams and under-

ground sources near Los Angeles, But this gives rise to

ARSI e G T Mo

another problem —— a possible shortage of the amount re-
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quired for agricultﬁral needs, Mr. Burdett Moody believes
that

£8 "the most marked feature of the present water
supply situation is the serious encroachment
upon the present needs of agricultural supply
by urban and suburban development, The pres-
~ent tendency, if continued, will automatically
stop the growth of any community, dependent as
it is upon the neighboring agricultural develop-
ment." i
il
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1, Hearings on H, R. 2903, 70th Congrese lst S8ession,...p.97 ;
2. Hearings on H. R. 2003, 68th Qongress 1st Session..p.98,99 i
3, Transactions of the Commonwealth Club of California ]
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It would seem extremely doubtful then if Los Angeles would
galn anything by tsking more water from the adjacent terri-
tory. '

The poesibility of reaching farther north has also been
suggested, but this 1s generally recognized to be inadvisable,
as i1t might encroach too much on the future needs of central
California,

The experiences of Los Angeles have been such as to make
her somewhat wary of engroaching on the needs of other sections,
either with or without legal justification, The farmers of
Owens Valley have long regarded themselves as victims of Los
Angeles' greed., They feel that the water of the Owens River
is rightfully theirs and innumerable attempts have been made
to dynamite the aqueduct., On one occasion over 300 feet of
:l siphon was blown out,l* go gerious did this situation be-

E come that in 1927 the city of Los Angeles took out insurance
; on the structure amounting to $7,500,000, covering possible

damage due to "explosion, riot, and civil commotion®,2s 4

more recent devélopment reported in the press is the plan

whereby the.city of Los Angeles ie to purchase outright the
entire Owens Valley including the towns of Bishop, Big Pine,
Independence and Lone Pine, slong with all remaining water

rights in that region, The transaction will involve about

1. Engineering News-Record, June 2, 1927,...c000000000P.915
3. Ibid;.....o.."ono--.-.-, sept. 15’ 1927.1.-.D000000p0415
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$8,000,000.1+ It is thought that this will settle the pre-
sent difficulties as well as provide what a@ditional water
is needed till Colorado River water is available,

The present plan is to take water from the Colorado
River near the town of Blythe, California, whioh is =zbout
150 miles below the site of the Black Canyon Dam, The water
will be carried to Los Angeles and other coastal plain -cities
through an agueduct about 260 miles long. This must passe
over a range of mountains and will require a pump 1ift at
one point of 1400 feet. The egtimated construction cost 1s
about $150,000,000, 2+

That the peopie of the southern metropolis and surround-
ing communities are tremendously in earnest over the proposed
plan is evidenoed by the energetic and business iike way they
have launched their program, In June, 1924, official filings
were made on 1500 eecond-feet of water from the Colorado. ‘Due
to the fact that all of the present low flow of the river is
appropriated, it was possible to file only upon flood waters
to be diverted when a storage dam is provided.5° The next
step was taken in 1925 when Los Angeles voted a bond issue of
$2,000,000 to be used in making preliminary surveys and in-

4.

vestigations of future needs, The third step was the act-

ual launching of the necessary surveys and most of the funds

1, 8tockton Evening Record, Feb., 27, 1938

2, Majority Report, 8. 728, 70th Oonzreas 1st Seasion...?.zs

3, Van Norman and Bayley, "Oolorado River and Los Angeles
Aqueduct", Engineering News-Record, May 31, 1928..p.851
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provided by the bond issue have szlready been expended on
this work, Over 18,000 square miles of territory have been

oy

surveyed and mapped, most of it having never before been

PR RS Bl
o i

touched by a surveyors inst:ument.l'

PRI

Los Angeles was not alone in recognizing the need for !

other souréea of water, Other municipalities were feeling

the shortage, but state laws made it impoesible for them to

R g it

join with Loe Angeles in promoting the project, In response

T A

to the demand arising out of this situation the California

legiaiature passed the Metropolitan Water District Act in

1937 which made it possible for

T ) v ‘
S e TR o WA

"four or more municipalities, whether contiguous
or not, to join in the formation of g metropoli-
tan water district for the purpose of development,
storage, conservation and distribution of water
for domestic purposes.® 2.
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Any one city may initiate such a movement, otheras jolning in

S e e & e L

if they wish,

A movement was at once started to form such a district in

Southern califofnia, which was done by the vote of the people i%'
on November 6, 1928, At the present time it comprises eleven i'
cities situated in three counties, and several others are ex- ;J
pecfed to join in due time.3' When the purpose is finally !
achieved the cost of the project will be distributed emong the

R

various cities of the district in proportion to their ésaessed

valuation. £

T e

1., Mulholland W, "Water from the Colorado®, The Oommunity
Butlder, Mar,-1988,.ciassensoansessnsnnssnnnsensessPadd

2. Van Norman and Bayley, "Colorado River - Loe Angeles

i Aqueduct", Engineering News—Record May 31, 1928,.p.851 :

3. See page 109 -Appendix B

TN T T N P S L e T T e e I I o
b e T T 03 B L S P o Eim e o

=
s e ]




} - i ?w

Certain questions have been raised with regard to this

. ambitious program which it may be well to touch upon. The i’
é first of these has to do with the quality of the witer which
; will thus be supplied, the second with the economio soundness :
’ of the project, 7 “w
: It hae been suggested that there is danger of the water é
gj being contaminated, This 1s not regarded seriously as it is ﬁ”
thought that the high rate of discharge of the Colorado River | ﬁ
and the sparsely settled area which i% drains makes thig risk ;
- ;
|

K less than from any other available source,

?: A pomewhat more serious problem is that of silt., It is iL
%- true that the dam is designed to act as a settling basin and En
%: thug degilt the stream, But for a considerable time there H%{
j%i will go on the process of scouring the stream bed below the ?ﬂ“
gl dam, and this silt must be cared for in some way. ggb
1' Just how this will be done is yet uncertain, Various i?”
methode are under consideration, the most reasonable of whioch E%
!I

i

g ie the proposal take the water from infilfration ditches or
galleries sunk in coarse gravel eome distance away from the

river,l. 1
The economic soundness of the project has been most per- ' j‘h

sistently attacked with the charges that there is no real need ?

for incrgaaing the supply and that such future 1ncréaeés as ﬁ%

are found necessary may be amply provided for by additional ;ﬂ

suppliea from Mono Basin and Owens Valley.a'

£

. il
Space does not ; =§b

1. "Hearings on Boulder Dam at Los Angeles", Engineering News -

|

Record NOV. 5 1925......’-.-.-.-.......O.'Cobl.p.7?o :E

3. Douglas, L. W. Ninority Views, H. R. 5773, 70th Congress i
: 3
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permit entrance into this controversy other than to state that
it would seem very strange that southern California munici-
palities would celmly plan the exbenditure of $150,000,000
for such a project unless thoroughly convinced that the exi-
gencies of the occasion require it,

. Proponents of the project urge 1t not alone as a nec-
essity to Bouthern California cities, but also as a distinét

financial advantage in the construction of the Boulder Dam,

This advantage would accrue in two ways,

Firset, it would provide a revenue to the government fhrougn
the sale of the 1500 second feet of water required by the dis-
trict. The district would ocontract for the storage of a stip-
ulated amount and its delivery at a certain point on the river.

Second, it would materially assist in the all-important
problem of finding a market for the power to be generated at
the dam, The route which has been selected for the aqueduct
extends from the river near Blythe westward over Shavers sum-
mit - a 1ift of 1400 feet - thence by gravity to its destina-
tion., This 1400 foot elevation is to be sﬁrmounted by five
successlve pump 1lifte. Thie will require, it is estimated,
278,247 h.p. of electrical energy, thus absorbing at least
one half of the total output.l* Not all thie will be needed
at once, of course, as the full 1500 second-feet will not be
needed for several years, It is estimated that when the aque-

duct is running at full capacity the total annual pumping cost

1. Van Norman and Bayley, "Colorado River - Los Angeles
Aqueduct", Engineering News-Record, May 31, 1928,..p.853
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¥ill be over $8,000,000.1"
It would seem, then, that the project is not to be re-
garded as & particularly vicious or selfish enterprise, It
vill be paid for by its beneficlaries and the revenue thus
provided will greatly assist in the repayment of the cost of
the dam.

fa Aqueduct", Engineering News-Record, May 31, 1938..p.853
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POWER DEVELOPMENT

It may be taken as almost axiométic.that:any'pfoject con-
ceived for the purpose of irrigation, reclamation, flood con-
trol, power or other purpose must, in the last analysis, be

economically sound if its permenent stability is to be assured,

The proposed Boulder Dam is, and should be! no exception to
this rule, Its only justification must be found in the re-
sults acoomplished,

It is quite apparent that no large income is to be ex-
pected from the sale of water for domestic and irrigation
purposes, It is to the power generated at the dam that we
must look for revenue to pay the mogt of the costs involved,
It is this fact that has made the problem of powei develop-

ment of such tremendous importsnce, It has been chosen by

the opponents of the project as the moet wvulnerable point

of attack and they have succeeded in making it the central
point in the discussion,

The physical features of the Colorado River are, as we

o T D P T O TR T a o 2 ~aav - i - - e o
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have seen, particularly favorable for the development of

hydro-electric power., The entire fall of the river is near-

ly 4,000 feet and between the Green River in Utah and the Gulf

there 18 a fall of some 4,000 feet, The most careful and ex-
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haustive survey yet made of the power possibilities was report-
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ed in 1925 by Mr, E, 0. Laruo of the United States Geological

Survey., In his report are listed thirteen potential power

sites below Green River, which with the water supply available

e
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in 1922 would be capable of generating 4,350,000 continuous
horsepower,le Allowing for the possible withdrawal of a

reasonable amount of water for the demands of the upper basin,

this figure would be reduced to 3,420,000 continuous, or 5,743,

s . a5
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000 installed horsepower.2* Another estimate, perhaps based

on a less careful study than that of Mr., Larue, places the
total amount of energy avallable in the entire upper basin
at 7,000,000 continuous horsepower. At the time this estimate
was made in 1925 it ﬁas equal to one-half the entire central
station output in the United States,Z*

It is interesting and instructive to compare the Colorado

with other great rivers in the United States with regard to

power possibilities; We have noted that for a distance of

some 300 miles it bhas a drop of seven and one-half feet per

mile, while in its entire coursge the drop is over eight feet

s ot i A e A o T B

per mile, The Mississippi River, on the other hand, from
Cape Giradeau to the Gulf of Mexico drops only eight inches

AT PR Y T )

per mile. The Tennessee River, reputed.-to have great poesi-

ek [ o T e e

bilities for power development, has a fall of only about 500

4 feet between Knoxville and Paducah, a distance of some 700 i
4,

miles,

The question of immediate importance in this gtudy is

- el Cait e et
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the possibility of power development offered by the proposed
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1, Water Supply Paper No, 556..cccseccccccccccccessesesPell il
20 Ibid.vnnoocoon-oo..ooooccooc.ocl--co-.-o..o-oo-coocptlo

3. Engineering News-Record, Jan, 8, 1925,..cc0000ees0.P.59

4, James, H, F. "Geographic Features of the Colorado River i
and Basin", Anngls of the American Academy, {ﬂ%
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Boulder Canyon Dam, According to plans and estimates of the
Reclamation Bureau, a plant or plants wil} be installed cap-~
able of generating 1,000,000 horsepower which when used on a
55 percent load factor will yield about 550,000 continuoue
horsepower.l* This estimate has been generally accepted. It
ig through the sale of this power that the most of the cost
of the projeot must be amortized, Whether or not the pro-
posal is economically sound depends upon s variety of factors,
It would be quite useless to attempt to follow the question
through in all of its meny remifications, Volumes of data
have been complled and a great mass of testimony presented
before various committees. What follows here is a necess-
arlly arbitrary outline of the main issuee and problems, to-
gether with the more pertinent facts brought out in regard
to them and personal estimates of those issues,

It is frequently urged that the project is illogical and
unsound because the purposes of flood control and power devel-
opment oppose .each other and cannot be.satisfactorily served
with the same dam, Power dams mugt be kept full to providg
the necessary head for generation, while flood control dams
must be kept empty to provide a basin for excess water in
flood season, One writer quotes the noted engineer, Arthur

E. Morgan, in support of this contention.2* He does not,

however, give the full text of Mr, Morgan's remarks in the

1. Majority Report, H. R. 5773, 70th Congress lst §ggsion25
" o..o‘o.cpt

2., James, H, "Geographic Factors of the Colorado River and
Basin,"Annals of the American Academy, Jan.1828..p.106
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article to which he refers which are that:
"Except for rare cases, such as the proposed
Boulder Dam on the Colorado River, where vast
storage capacity is available in an unsettled

country, storage for flood control and gower
development are in striking confliect," 1. -

The great height and storage capacity of the proposed dam
should make it possible to provide sufficient head for

power and still reeerve enough space to care for the season-
al floods. |

A aecond problem which has loomed very large is the
probable cost of the project. There has been a wide differ-
ence of opinion here, and a tendency to question the relia-
bility of estimates made by government engineers, The ori-
ginal cost estimate was $125,000,000 and the plan of financ-
ing indicated the possibility of amortization within twenty-
five years.®+ This was an altogether beautiful and inviting
picture of the economic soundness of the project.

There were some, however, who were not at all sure that
these estimates-were sound, Congressman:Douglas of Arizona
has very pertinently called attention to the fact that esti-
matee made by the Reclamation Bureau have in the past been
very unreliable., Twenty-seven projects undertakén by them
in ;ﬁe last twenty-one years have cost apﬁroximately sixty

percent more than the original estimates.oe He goes further

1, Morgan, Arthur E. "The Misgissippi®, Atlantic Monthly,
Nov. 1927.....ll’l.Il"hI.Oll...l.....'l‘..-'.'..'p.ssa

2. Annale of the American Academy, Jan. 1928,..¢¢cc.....P.121
3. Douglas, L. W. Minority Views, H. R, 5773, 70th Congress
;St session.................-.o.o.-o.o.nl-..c!o-o‘p.24
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and quotes the Secretary of the Interior to the effect that

estimated construction coste of government reclamation projects

2 T e R "1:- -y

have generally been below final expenditures, Hence, it is

o
e

_§ not surprising that the bill as finally passed considerably

% altered the original estimates and made the asuthorized expend-

:g itures conform to the recommendations of the bocard of engineers
-g and geologists which reported to Congress in December, 1928,

f As has been indicated, the present plan does not call

ig for the payment of the All-American canal from power revenues,

ﬁ% and $25,000,000 of the appropriation is allocated to flood

fé control, to be repaid only if excess revenues are available.

This leaves the sum of $101,500,000 to be amortized within
fifty years from the sale of power, Hence, we see that al-
though the present estimated costs are 1in excess of the ori-

ginal, the amount which must be paid out of power revenues

is materially reduced, The guestion now becomes one of

whether the power developed will yield sufficient return to

s A N A e

amortize even this amount, .
It may be readily seen that the amount of revenue ob-

tained will be dependent uvon a number of factors, of which
the more important are (a) the cost of production, including
cost of dam, power site, maintenance charges, etc., (b) cost

of transmission to the market, (¢) the ability to meet the

competition of electric power generated by other means end

£ (d) the availability of a market.
As might be expected in eo technical a field, relatively

few careful, well-worked out estimates have been made of the

i8 cost of power production. Only two such have come to the
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writer's attention which are presented hére for comparison,
One is from Professor W. F. Durand of Stan;ord University and
1s found in his report as special asdvigor to the Secretary
of the Interior., The other 1s presented by a board of eng-
ineers engaged by the Nevada Colorado River Commission as

summarlzed by George W. Malone, state engineer of Nevada,

For the seke of convenience, we shall refer to the latter
as Mr, Malone's figures.

248 Professor Durand's estimate was that a sale price of

T o Sy e e T e P >
et ari cea et st e e o

i 2.2 mills per kilowatt-hour would be sufficient to retire

T

A the entire original estimated cost of $125,000,000 within

1, il

30 years, Under certain conditions,such as extending the §i

amortization period, he believed this might even be reduced i?

31 to 2,0 mills while a sale price of 2.5 mills would provide el

= & %

a large margin for contingencies or permit a shortening of

e

<3 the amortization period.

s P e
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Mr, Malone's figure, arrived at in an entirely differ-

ent survey, is.strikingly similar, Based on the cost estl-

Lo, 3 L 2 S

S
e

TS YR

ﬂﬁ mate of $125,000,000 to be amortized in a forty-year period,

T A
A

he placee the cost at 2.14 mille per kilowatt hour.2* This

g is approximately the same as Mr. Durand's figure of 2.2 mills

T & ST T A ar
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when the difference in time is considered.

Next we must consider the cost of transmission to market, i

L

e and the actual cost at the receiving station. With a sale

<1 Sy
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1. Hearings on H. R. 57%3, 70th Congress 1lst Sesgion..p.497
2. Ibid...l...i-.......'...........o-oo..ucc.l-.t....-ptssa
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price of 2.2 mills, and allowing for 12 percent loss in
transmission, Professor Durand places the cost at the re-
ceiving station at 4.10 mills per kilowatt-hour.ls The

estimate of Malone is somewhat lower, being 3,75 mills,2*

There is some difference of opinion among experts as
to the necessity of supplying a steam power reserve %o care
for unforseen- accidents which would result in non-delivery.
If puch a reserve were provided it would add about ,50 mills
to the above estimates, It may be well to add that these
figures are based on the assumption of a transmission line
about 300 miles in length, and costing $50,000,000 which sum
3,

would include interest during construction. The question

now becomes one of h9w these figures for the cost of produc-
ing hydro-electric power at Boulder Dam and delivering it

to the consumer compare with the cost of power suppliéd from
other sources,

One of the very interesting developments of recent years
has been the almost phenomenal reduction in the cost of pro-
ducing steam power, This has been due to increased efficiency,
particularly with regard to the congervation of heat energy
used in production, For example, it 1s said that one southern
California plant almost cut the amount of heat energy ueed in

half within a period of two years, 1924-26.%* It 1s claimed

1. Hearings on H.R, 5773, 70th Congress 1st Session...p.498
2, Ibidpssv
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by some that it is now possible to produce steam power more
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: cheaply than hydro-electric power could be_délivered from
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Boulder Dam, It hae been sald that the Southern Californisa

S T
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Edison Company now produces steam power at its Long Beach

Plant No, 2 at 2 cost of 4.17 mille per kilowatt-hour,t®

Srre e

It is difficult for one, other than an expert, to know
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just how to evaluate such ¢laims, Mr, Malone estimates the

et s

2 T

present cost of steam power production at 4.89 mills per

kilowatt—hour.a' This 1s somewhat higher than the estimated

% VEPAR TPV L G T

cost of Boulder Canyon power, The margin becomes even greater

@g when we consgider that the Boulder Canyon figures were based

on a sum of $125,000,000 to be amortized, which is now re-

e i S e A

3 duced to $101,500,000, When this is taken into account and,

AT a e

the fact that the amortigation period is fifty years rather

than thirty or forty, it wolilld seem logical to believe that
hydro-electric power will be well able to compete with steam

power,

An additional factor seems worthy of consideration in

i thls connection, The estimates of steam power production

S et

3 have generally been made on a basis of cost of fuel o0il of
$1.00 to $§1.50 per barrel, Some companies are using oil
which cost them on contract some years ago only about §,70

or $.80 per barrel.s' But it would not be safe t0 asgsume

T TR e

that future supplies of o0il will be available at any such

1. Hearings on H.R, 5773, 70th Congress lst Session,.p,100

2. Ibid..‘..'..!l.olii..o.oll-.‘.tiuOo...ot-tt.!.'....p.557
.-o----.---....p.499

V“A 5. Ibid......ltl....'.'.-‘..“.‘l..'.l




:.:“3
2
¥
:
3
4
3
By
3
3
i
3
¥
4
]
3
&
;
N
) :_5

B R S ’ A ‘
M&mmm.ﬁ»mmmmmﬂ&uwmmn@; R

73
price, We are reaching the place where conservation of oil
reserves is being regarded as a prime necessity., A%t least
one great engineer, President Hoover, gave'actual expression
to this conviction when he announced immediately after his
inauguration that there would be absolutely no leases of pub-
lic 0il lands during his administration except such as were
made mandatory by Gongress.l' Press reports also advise us
of a move on the part of the big o0il companies to restrict
the 1929 output to the amount produced in 1928, All these
things indicate that the trend of oil prices is likely %o
be upward, and cause, as a result, a corresponding increase
in the cost of steam power.

There is one other consideration of deep importance in
connection with the generation of electric power, and that
is the availability of a market, Two questions arise out
of this: . (a) Ie there a market sufficient to absorb the
entire output? (b) Can this enormous supply come into the
market without causing serious economic ?isturbance, that
is, without causing some existing steam plants to become
idle?

In order to make the cost reasonable, it is thought
that the market must be found within a radius of 300 milea.
Arigona, Nevada, and California are the likely beneficiaries.
How much Nevada will require is problematical, but that she
expects to use some is evidenced by her request to be allow-

ed the privilege of withdrawing certain blocks of power as

1, 8tockton Record, March 12, 1929, cccvecavecsocacccss
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they are needed.)* Arizona does not appear likely to become

a heavy consumer for a long time to come, This was looked

e
-
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upon as & likely field a few yeare ago because of the amount }!

% of power used in smelting copper, Since that time, however, ﬁ]

+ ! improvements in mining machinery have enabled the mines to %'
: generate power very chesply bﬁ using wasterheat.a’ %

T TR B

The bulk of the power bill muet ultimately be met by the
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residents of Southern California, Several promising markets

-
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are to be found there though the amount possible for some of

—

them to absorb is a matter of pure speculation, Much depends

B e

on the growth of industries, the extensive use of electrically

driven pumps for farm irrigation and other gimilar activities,
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that of possible electrification of railroads. In recent years

rTailroad electrification has created considerable interest

among engineers, and the movement has made some headwey in
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'§ One field, which has attracted the interest of many, is
j
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certain parts of the United States. While the possibilitles .

3 M) &

i here are too remote to be counted on, they may be envisioned

dE AT

by the knowledge that there are eix trunk railroad lines in

e
D

A operation which could be conveniently supplied with power from

this gource. In 1916 it was estimated that in this way alone

it a market might be supplied for a half-million horsepower of
3 5,

electrical energy.

One market that seems fairly well assured will be for

: ST Or I NS,
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the amount needed to 1ift the water in the Colorado River--

1, Hearings on H.R, 5773 70th Cong.lst See8.....-c0.0....P.559
f"; 2. Ibid..l......'..---‘....'...-....I-...'.I...'..I.'....P.ga

3. Water Supply Paper.......N0o.395....cc00cvscccecasseas.P,184 ;Wr
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Los Angeles Aqueduct over the 1400-foot range of mountains,
It has already been indicated that this alone may absord half
the out put when the water requirements of %he Metropolitan
Water District are sufficient to demand the full flow of

1500 second feet, How much will be immediately required it

is of course, impossible to say.

A much more important question is how rapid an increase
may be expected in the regular industrial and domestié needs,
lir, Mslone states that

YRecorde for past years show that the rate of increase

in firm horsepower in the southwestern power markete

has been at the rate of about 75,000 horsepower per

year," 1. '

It would be easy to assume from this that the full amount of
power would be used within s very short time, There seems
to be some danger in such an assumption, however, It cannot
safely be taken for granted that Southern Cslifornia will show
the same phenomenal growth in the next decade that it has in
the last, Somewhere there mey be a vanisghing point in this
rate of increase, or, shall we esay, a point of saturation,
Even allowing for a considerable diminution, however, there
ghould in the natural course of events be sufficient increase
to bring all power into use within a reasonsble period.

.. In the meantime, there seems to be no need for fear of
a pbeseible derangement of the power market., It is not pro-
posed to throw the entire amount of 550,000 H.P, onto the

market at one time, The plan is one of gradual development,

1, Hearings on H.R, 5773, 70th Oong.lst SeB€....e......F.554
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the equipment %to be 1nsta11ad in unites of about 100,000
H.P,1e

‘Some Years ago a very careful survey of present and
probablé future power needs was made by Mr, L.S., Ready, Chief
Engineer of the State Railroad Commission of California and
Mr, H,G. Bailey, consulting engineer and former power admin-
istrator of the state, Both of these experts agreed that
the power to be produced at Boulder Dam could be put to use
without oreating any economic distrubance which would affect
our present power generating companiea.a'

Summerizing, there would seem to be ample reason to
believe that sufficient power may be generatgd at Boulder
Dam and marketed in the southwest %o asaﬁre the financial
aouﬁdness of the project. Not only do the facts and figures
indicate such stability, but the public treasury is further
protécted by the provision in the Boulder Canyon Project Act
etary of the Interior to fmake proviglion

requiring the Secr

for revenues, by contract or otherwise, adequate in his

judgment to pay 2ll expenses? Dbefore any money can be

appropriated for the dam OrT All-American Canal,

H.R. 5773. Z0th Cong.lst Sesg......P,231

1. Majority Report.
Commonwealth Club of Californis

2. Transactions of the P.61

Apl‘il 15’ 1936..............o-o-.-...-...a. [ ]
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8TATES RIGHTS ve FEDERAL RIGHTS

There ocomes at this point a very strong temptation to

deviate from the original purpose of this paper and enter

into the discussion of a phase of the question which is more

political than economic in 1ts aspects, Indeeq,it seems

almost necessary to touch in a brief way on the question of
states rights as opposed to those of the Federal Government,
The question as to the proper limits to governmental

activity in the field of business has always been a pressing

" one in American 1life, Every attempt of the government to
enter actively into the development of a particular state

or section has been met by the most unrelenting opposition of

those who believe in "state sovereignty." It is not surpris-

P B R (e A,

ing that the right of the Federal government to carry out the

Boulder Canyon Project should meet this same opposition,

e -
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Nothing could be gained here by a protracted discuseion
That is the task of

T e ot B -

of the legal aspeocts of the question,
lawyers, and the courts may yet be called upon to enter into

the controversy. There are, however, certain economic factors

to be considered, which call for comrent, and which seem to
commend this particular work to the Federal government,
First, we must consider that the Colorado is an inter-
state stream and if each state is to be considered as owhing
the bed of the river within that state, the matter of stream

development for purposes of flood control and irrigation is

likeiy to be very complicated and costly. Further complications
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may ariese from the fact the stream is international,and cause

i the individual states considerable embarassment,

.

Generally speaking, however, the opposition has centered

e R e

1 on the purpose of the government to generate electric power,

This feature has been strenuously opposed by large business

enterprises, especially those engaged in power production,

=
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It should be called to mind that this does not establish

e T T

a precedent in this-partiocular field, Already power plante

have been installed on 13 Federal reclamation projects, In

B R P AR v A e s e g

1925 these works, which represent an investment of $6,007,649

e

yielded gross earninge of $1,087,135 and net earnings of
1,

$442,619, a return of 7 percent on the investment.

.

One important reason for government construction of the

power plant at Boulder Dam is that it would make for a fairer
and more efficient system, Only a limited number of sites _3
for power plante will be available, and under a plan involving j?

the allocation of power privileges some would secure much

e 8 A et e A LM B S e S o e e

better locations than others. Physical limitations are such
as to make some believe that one good site will be available
and the private company securing it would have a virtual 1
monopoly, thus giving it an unfair competitive advantage.

Controversies would be sure to arise between applicants,

y 2 sty : - -~ 1 . §
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creating administrative problems very difficult of fair solu-

tion.g' Even if room permitted the construction of more than

one plant there would be a duplication of equipment and

1. Engineering News-Record...Aug.5,1926.cc.cccceccssss P2l
— -

2. The New Reclamation Era....Feb,1928..c0ceccveess
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i congequent expense unnecessary under a unified plan,

The case has been admirably summed up by former Sec-
retary of the Interior Hubert Work. Pointing out the inter-
state and international sspects involved, the great diversity
of interests to be served such as agricultural development,
flood control, and industrial benefits from cheap power he

conoludee that

"No agency but the Federal government should be
intrusted with the protection of rightes or dis-
tribution of opportunities, All uses can be co-
4 ordinated and the fullest benefits realized only

by their centralized control." 1.

It peems pertinent to suggest that perhape the question
of states rights has been pushed forward into a position of
i prominence quite out of proportion to its real importance,
The viewpoint of Herbert Hoover expressed some years ago,
seems to possess great common sense, even if it does fail

to meet the approval of private business men and states rights

D A R A e

politicians;

s

"The question of states rights is rsised on the one
hand, whether it can be made to hold in our Amer-
ican 1life is problematical, One thing is certain.
There is no purpose in holding to an scademic prin-
ciple when it delays development of so great a pro-
jeot and endangers the lives of 50,000 people.*® 2.

Rt

» New Reciametion Era Fab Y088, <o 55 uis 5w aw 5 s mwn wb a B0 0L

2, From an Address before Colorado River commission.
Denver., April 1, 1922
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STATE ATTITUDES TOWARD THE PROJECT

It is interesting and neceesary to a proper understand-
ing of the controversy that we call attention here to the
attitudes of the various states upon the question, It has
geemed to the writer that the outstanding tragedy of the
entire discussion hag been the unwillingness on the part of
the representatives of the various states to oredit others
with motives as honest as their own. There has alﬁaYB.been
present a current of bitterness, born of mistrust asnd jeal-
ocusy, & total disinclination to even attempt to see the pro-
blem from the viewpoint of the other man, and to make mutual
concessions for the good of all. It is the thing whicheven
up the time this is written,has succeeded in blocking every

effort to reach a harmonious agreement, It should assist

in understanding the #ituation if we study here the viewpoints

of the states toward the compact and the Swing-Johneon Bill,
The attitude of the state of Arizona toward the project
has been ably set forth by a number of individuals, among
whom the most representative have been forﬁer Governor Hunt,
Oongressman Douglas and Senator Hayden of that state. With-
out doubt, howevér, the most authoritative and succinct '
statement wag that of Mr, ghlford Wingor, tesiifying in be~-
half of the Colorado River Commigsion of Arizona before the
House Committee on Irrigation-and Reclamation. He listed

nine different reasons for Arizona's protest against the
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passage of the Swing-Johnson Bill, as follows:le
1, Because it would deny-the right of regulation l

and control by any state within its boundaries of
the appropriation, use and distribution of water,

by, Shoime, Lol bh et et n Ao Td My
A ey T R LR A S e

2. Because its effect would be to deprive Arizona Jf}
of water necessary for her future development and : g
growth, and for the reclamation of her arid’lands,

3, Because it would usurp and confiscate, for the . [
practically sole and exclusive benefit of Galifor- (i
nia, resources of great value belonging to the
gtates of Nevada and Arizona, without compensation
therefor,

Y T S

4, Because it would predetermine, or seriously
influence, the plan of development of the Colorado il
River within Arizona, without that State's consent, g

5. Because in the absence of a binding treaty with i
Mexico, or of effective notice to Mexico, it would L
create a storage and effect a stabilization of the 4
river's floods, which would quickly be taken ad-
vantage of by owner's of land in Mexico to increase !
thelr ilrrigated acreage, and thus establish what K]
might be regarded as a moral right to the continued t
use of the water so applied to beneficial use, to
the detriment of development in the United States,

6. Because, while precluding the states of Arigona

and Nevada from securing the benefit of natural- 5l
resources belonging to them, it would burden the i
power developed through the use of those resources 4|
to subsidize a California reclamation project. b

it o
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7. Because it would still further discriminate again- il
et States by giving to Californis districts canals and 1t
power plants developed in them while withholding from
the States of Arizona and Nevada the oOwnership of
dams built within their borders by the Federal Govern-
ment, .

8. Because, violating as it does rights vital to
the States whose resources it imperils and appro- f
priates, and probably violating the Constitution of
the United Statee, its passage could only result in
endless litigation and the consequent deferment of Iy
Colorado River development, f

9, Because, by making the Federal government party |
to a compact affecting the interests of the seven '
states upon its acceptance by six,-—it would in

=)
i

|
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effect lmpose a boycott upon such as might not
subscribe to the agreement, and particularly
upon the State of Arizona, thereby making of it
both a confiscatory and coercive measure!
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This imposing list might, for all practical purposes,
First, that Calif=-

et N

be sifted down to two impelling causes,

ornia 1s ready to immediately appropriate and use a large
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amount of water, while Arizona will not be ready for any
Hence in the absence

Vs A

congiderable amount for years to come,
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|

é of any definite agreement ss to water allocation, California

4 might put to beneficial use the most of the water allotted il
? to the lower bagin and Arizona's development forever impeded. g%
é S8econd, Arizona feels that she should secure some of the %?
'% revenues to accrue from the sale of power, and that this will il
% not likely be possible, at least in such measure under the tg
? ownership of the national gbvernment as it would in case of {
,% state or private development, It is around these issues that |
é the battle has been fought. f
g There is no room for doubt, of course, as to the attitude ;f :
,g of California toward the project, eand this very fact has tended i
'g to make some wonder why she would consent to the proposed six-

g state ratification of the compact only with reservations. fﬂ
ﬁ California's attitude here wae perhaps best described by 4

Senator Johnson in the following words?

"With Arizona out of the compact, however, it fellowed :
that Oalifornia's approval on this new basis effectively f
made her the guarantor of the obligation of the whole Iy
lower basin, Under this plan any encroachment by w
Arizona upon the water allotted to the upper basin i
states would have to be made up by California. With: i

. Arizona refusing to agree to any limitations upon her |
use of the water of the river, California was foroced
to take the pogition that she could not safely assume _ i
thie new and additional obligation for the benefit |

|
|
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1 of the upper states without assurance of large
: storage.." l.

Hence California's insistence that Congress provide
such large storage before assenting to a six-state agree-
ment, %

The state of Nevade has consistently maintained a

T LA SN T A R TN

friendly, fhough critical attitude toward the project, It

has been recogniged that the proposed dam will benefit her

in two ways:

T e B
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l, By making it possible to irrigate 80,000 acres of
land by the water so stored,

3. That the power developed at the dam may be of real 4t
help in the industrial 1life of the southern gection &
of the state., 3. |

& A number of interesting proposals indicative of Nevada's
p attitude have been suggested by her to the Senate Committee B
é on Irrigation and Reclamation, The most important of these |
is that charges for power be mot fixed at the lowest possible
price, but on the basis of competitive bidding and that after

the returns had been sufficient to repay.the government all

subsequent revenues should accrue to the state,®e These

suggestions and criticisme have slways been given in a most

I LR SR e 4 A
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friendly manner and probably the enthusiasm of the citizenry

A
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over the project has been exceeded only by that found in

g} California. !
@ 1
3 The attitude of the State of Wyoming toward Colorado i
g HE
_5 River development, as expressed by Governor Frank C, Emerson L}
i
<t 1, Majority Report 8,738 70th Oong.lst SesS..............P.14 i

2. Balzar, Gov.F.B."Nevada and the Colorado® The Community i
- M Marilgzac.ouvo---.o-ooooo.--l-..---o.-...PQw

3‘ Ibid.....‘..'......II..".I..Il.-‘..."..."....‘.....P.as
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in a personal letter to the writer, is very interesting,
esgpecially in the light of that states previous experience Cﬁ;
with the 8tate of Colorado over water righ%s. It will be

remembered that these states became involved in a dispute
over water rights in an interstate stream, Wyoming claiming ‘
priority of right by virtue of the fact that the stream had 1
its riee in that state., After a numper of years sgpent in
litigation, a decislon was handed down by the 8Bupreme Court
of the United States on June 5, 1823, stating that as be-
tween two prior appropriation states, water rights on an
interstate stream would be determined upon the basis of
prior use irrespective of state 11nes.l' That thiajlesson
was not lost on Governor Emerson is made quite evident by
the following excerpts from hie letter stating Wyoming's
attitude toward Colorado River development:

"The Upper Basin States are properly concerned over
baving a définite agreement between the states of
the Colorado River Bagin before the great project,
which might establisgh priority of rights to most of
the flow of the river, be placed in effect before
the work proceed. Careful studieg of the flow of
the Colorado River system have convinced at least
most people that there is sufficient water for ell,
if proper conservation méthods are employed, Wyom=
ing hae had a lesson upon another great interstate
stream in this state wherein we find early develop-
ment in a state below us hae caused an embargo
upon additional developments from this river to
which we know we are justly entitled, This situ-
ation of today is due to a lack of agreement with i

: the other state prior to development, We do not iid
i want to see this situation repeated upon the Colo- !j
1 rado River, Therefore our insistence that the gﬁ

i1
|
H

; Colorado River Compact, or other form of definite I
4 agreement, be reached between the states before i
i the project be constructed.n?.

1 1, Olson,R.L."Legal Problems in Colorado River Development®
Annals of :the American Academy. J&n,1928............P,109
2, Personal Letter, Sept.28,1828
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Thig attitude as expresesed by Governor Emerson may
safely be taken as indicative of the sentiment of all of ﬁi
the upper basin states, The completion of a storage dam ;M
in advance of the signing of a compact allocating water |
rights would make it possible for the lower basin states
to establish priority rights on most of the flow of the 1@

river, so that the more slowly developing states to the north

would in the course of a few years find nothing left for them,

It was this consideration which induced Utah, after having
agreed to a seven state compact, to refuse concurrence in the
six-gtate treaty., As Governor Dern explsined:

#It does not afford us full protection because we

are not protected against Arizona...She is bound

by no compact and has renounced no rights that

she might in the future acquire through beneficial

use, She 1s therefore under no restraint but can

help herself freely to the waters of the river, and

by s0 doing she may take water that, by the terms of
the compact belongs to the Upper Basin," 1.

But the states in the upper basgin have a very important f
reason for wishing differences over the compact sett}ed and a
storage dam conétructed. The natural léi flow of the Colorado
river was fully appropriated by irrigations of the Imperial
Valley and other places in the lower basin over twenty years
ago. Later appropriations included really more than the
ratural flow, so that serious shorteges have occurred during *
several years, Now, at the present time there are several E
projects in the upper basin taking water from the Colorado é

i

whoge sppropriations are subsequent to thoge of Imperial

Valley. 1In case of continued shortages there is a real dan-

ger that the Imperial Valley users will seek to restrain the

1.Address before Western Divieon of Chamber of Comrerce of U.S, :
Colorado Springs, Dec,7,1928. did ||
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uge of water on these projecte until their own needs are

-

met. This situation is proving a handicep to any further

RS ER B

@ development among the states of the Upper ﬁaein.1°
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That the desireg of mogt of the states were met in the
% final drafting bill is evident by the expressions of approval
'% coming from them, Even Utah has again voted to accept the
3 terms of the Compact. The desire of Nevada and Arizona to

3 participate in the revenue accruing from the sale of power

‘f has been satisfied. The one remaining crease to be ironed

; out is the matter of water allocation between Arizona and f
E California. Up to the time this is written all efforts é;
| along this line have falled. 1

QDb A L

1. Davis, A,P,"The Colorado River Surveys" The Community
i auilder. Mar.lgza.titt.tl..ll-.l.l.,.lﬂ.-'...l..'p.lg
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SUMMARY AND CONCLUSIONS

The Boulder Canyon Project ig fundamentally designed
to serve thisg four-fold purpose of floodmcﬁntrol; irrigation,
domestic water supply and power development, It would be a
mistake to give undue prominence to any one of these at the
expense of the others., No single one could justify the
expenditure of such am enormous sum of money, Any-one pur-
pose might be served at less expense, The important thing
to gee is that all these objects may here by realized in a
single project at less expense than in a different project
for each prupose, At the same time it offers the opportunity
of beginning a unified program of development under the super-
vigion of the national government, thus forestalling the
unorganized and haphazard development which would be sure to
follow state or private contrel,

Throughout much of the discussion in Congressional
Committees and in the press there has been a tendency to ob-
scure the real economic iesues by the injection of more or
less irrelevant materlal of a political nature., Both pro-
ponents and opponents of the project have been guilty of this.
Charges of the existence of a "power trust lobby" have been
countered with charges of activity by a "Boulder Dam lobby",
eaoh party conveniently ignoring the fact that any group has
a perfectly legitimate right to maintain such a lobby to fur-
ther their interests. Many of the projeces opponents would
have profited by its defeat, and likewise, many of its friends

expect to profit by its success. Its merit should be judged
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quite apart from such gquestions as these.

It will be noted that the text of the act enumerates
one other economic advantage to be achieved'which has been
ignored in this study. It is stated that it ie designed to
"improve navigation®, To the writer it seems utterly futile
to attempt to justify the project on such a basis, There was
once a time when a emall amount of navigation by light craft
was carried on in the Ooclorado River, Today it is practically
non-existent, It is largely, however, on the basis of the
technical navigability of the river that the national govern-
ment claims legal jurisdiction of the stream, It was for the
purpose of maintaining this claim that the clause was in-
corporated in the bill, Curiously enough, this step was
taken as a precaution, while Congreas boldly voted to accept
the Colorado Compact which specifies that the Colorado River
is non-navigable!

Taken as a whole the project seems to present a unique
combination of the elements of urgency, utilization of bene-
fite, and economic feasibility, Carried to fruition it will
mean that never again will it be possible to say, as one
writer said only a few years ago, that "the chief merit of

the Oolorado is not utility, but grandeur,® 1le

1, Faris, John T, The Romance of the Riverg............P.236
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APPENDIX

Text of the Compact

Inaesmuch as all discussion of the Colorado river problem
at this time revolves around the document agreed upon at Santa
Fe in 1922, an intimate underetanding of its provisions is
necessary to the formulation of conclusions, The text of the
compact follows:

Article I

The major purposes of this contract are to provide for the
equitable division and apportionment of the use of the waters
of the Colorado river system; to establish the relative impor-
tance of different beneficial uses of watér; to provide inter-
state comity; to remove causes of present and future controver-
sies, and to secure the expeditious agricultural and indusfrial
development of the Colorado river basin, the storage of its waters
and the protection of life and property from floods. To these
ends the Colorado river basin is divided into two basins, and an
apportionment of the use of part of the water of the Colorado
River system is made to each of them with the provision that
further equitable apportionment may be made.

Article II

As used in this compact:

(a) The term "Colorado river system" means that portion
of the Colorado river and its tributaries within the United
States of America. _

(b) The term "Oolorado river basin® means all the drainage

area of the Colorado river gystem and all other territory
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within the United States of America to which the waters of the
Oclorado River syetem shall be beneficially applied,

(¢) The term "gtatee of the upper division" means the states
of 0010r§do, New Mexico, Uﬁah and Wyoming.

(d) The tern "states of the lower divieion" means the states
of Arizona, California and Nevada,

(e) The term "Lee Ferry" means a point in the mein sgtream

of the Colorado river one mile below the mouth of the Paria river..

(f) The term "upper Basin' means those parte of the states
of Arizona, Colorado, New Mexico, Utah and Wyoming within and
from which waters naturally drsin into the Colorado river system
above Lee Ferry, and also all parts of said states located with-
out the drainage area of the Colorado river system which are now
or shall herecafter be beneficially served by waters diverted
from the system above Lee Ferry.

(g) The term "lower basin' means thoge parts of the states
of Arizona, California, Nevada, New Mexico and Utah within and
from which waters naturally drain into the Colorado river-aystem
below Lee Forry, and also all parts of said states located with-
out the drainage area of the Colorado river system which are now
or shall hereafter be beneficially served by waters diverted
from the system below Lee Ferry.

(H) The term "domestic use" shall include the use of water
for household, stock, municipal, mining, milling, industrial
and other like purposes, but shall exclude the generation of
electrical power,

Article III

(a) There is hereby apportioned from the Colorado river
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sttem in perpetuity to the upper basin and to the lower basin,
respectively, the exclusive beneficial consumptive use of
7,500,000 acre-feet of water per annum, which shall include all
water necessary for the suopply of any rights which may now
exist,

(b) In addition to the apportionment in paragraph (&) the
lower basin is hereby given the right to increase its beneficial
consumptive use of such waters by one million acre-feet per
annum,

(o) If, as a matter of international comity, the United
States of America shall hereafter recognize in the United
States of Mexico any right to the use of any waters of the
Colorado river system, such waters shall be supplied first from
the waters which are surplus over and above the aggregate of
. the quantities specified in paragraphs (a) and (b): and if such
surplus ghall prove insufficient for this purpose, then the
burden of such deficiency shall be equally borne by the upper
baein and the lower basin, and whenever necessary the states of
the upper division shall deliver at Lee Ferry water to supply
one-half of the deficiency so recognized in addition to that
provided in paragraph (d).

(d) The states of the upper basin will not cause the flow
of the river at Lee Ferry to be depleted below an aggregate
of 75,000,000 acre-feet for any period of ten_consecutive
years reckoned in continuing progreee series beginning with
the first day of October next succeeding the ratification 6%

this compact.
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(e) The states of the ubper division shall not withhold
water, and the states of the lower division-shall not require
the delivery of water, which cannot reasonably be applied to
domestic and agricultural use. |

(£) Further equitable apportionment of the beneficial
uses of the waters of the Colorado river system unapportioned
by peragraphs (a), (b) and (c) may be made in the manner pro-
vided in paragraph (g) at any time after October 1, 1983, if
and when either basin ehall have reached its total beneficial
consumptive use as set out in paragraphs (a) and (b).

(g) In the event of a desire for further apportionment as
provided in paragraph (f) any two signatory states acting
through their governore, may give joint notice of such desire
to the governors of the other signatory states and to the
president of the United States of America, and it shall be the
duty. of the governors of the signatory states and of the
president of the United States of America forthwith to appoint
representatives, whose duty it shall be to divide and apportion
equitably between the upper basin and the lower basin the
beneficial use of the unappropriated water of the Colorado
river system as mentioned in paragraph (f), subject to the
legislative ratification of the signatory states and the con-
gress of the United States of America.

Article IV

(a) Inasmuch as the Colorado river has ceased toc be

‘-navigable for commerce and the reservation of its waters for
-navigation would seriously limit the development of ite bdaein,

_the uses of its watere for purposes of navigation shall be
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subservient to the uses of such waters for domestic, agricul-
tural and power purposes, If the congress shall not consent
to this paragraph, the other provisions of this compact shall
'neveftheless remain binding, |

(1) Subject to the provisions of this compact, water of
the Oolorado River system may be impounded and used for the
generation of electrical ﬁower, but such impounding and use
shall be subservient to the use and consumption of such water
for agricultural and domestic purposes and sghall not interfere
with or prevent use for such dominant purposes,

(c¢) The provisions of this article shall not apply to or
interfere with the regulation and control by any state within
its boundaries of the appropriation, use and distribution of
water,

Article V

The chief official of each signatory state charged with
the administration of water rights, together with the director
of the United States reclamation service ‘and the director of
the United 8tates geological survey, shall cooperate, ex officio:

(a) to promote the systematic determination and coordina-
tion of the facts as to flow, abbropriation, consumption and use
of water in the Colorado river basin, and the interchange of
avallable information in such matters.

(b) To secure the ascertainment and publication of the
annual flow of the Colorado river at Lee Ferry.

{c) To perform such other duties as may be assigned by

mutual consent of the signatories from time to time.
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Article VI _

Should any claim or controversy arise between any two
or more of the signatory etates: (a) with respect to the
waters of the Colorado river system not covered by the terms
of this compact; (b) over the meaning or performance of any of
the terms of this compact; (c) aé to the allocation of the
burdens incident to the performance of any article of this
compact or the delivery of waters as herein provided; (d)
as to the congtruction or operation of works within the
Colorado river basin to be situated in two or more states, or
to be constructed in one state for the benefit of another state,
or (e) as to the diversion of water in one state for the
benefit of another state; the governores of the statéa affected,
upon the request of one of them, shall forthwith appoint
commissioners with power to consider and adjust such claim or
controversy, subject to ratification by the legislatures of
the states so affected, :

Nothing herein contalned shall prevent the adjustment of
any such cleim or controﬁersy by any present method or by direct
future legisletive actions of the interested states.

| Article VII

Nothing in this compact shall be construed as affecting
the obligations of the United States of America to indian
tribes.

| ' Article VIII
Present perfected rights to the beneficial use of waters

of the Colorado river system are unimpaired by this compact,
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Whenever storage capacity of 5,000,000 acre-feet shall have been
provided on the main Colorado river within or for the benefit
of the lower basin, then claims of such rights, if any, by
appropriators or useres of water in the lower basin againet
appropriators: or users of water in the upper basin shall
attach to and be satisfied from water that may be stored not
in conflict with Article 3.
All other rights to beneficial use of waters of the
Colorado river system shall be satisfied solely from the
water apportioned to that basin in which they are situate,
Article IX
Nothing in this compact shall be construed to limit or
prevent any state from instituting or maintaining any action
or proceeding, legal or equitable, for the protection of any
right under this compact or the enforcement of any of its
provisions,
Article X
Thig compact may be terminated at any time by the unan-
imous agreement of the signatory states, In the event of =such
termination all rights established under it shall continue un-
impaired.
Article XI
This compact shall become binding and obligatory when it
shall have been approved by the legislatures of each of the

signatory states and by the congress of the Unlted Stat es,

T N T I TR, (e e
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An Act To provide for the construction of works for the pro- i
teetion and development of the Colorado River Basin, for the approval of the :
Colorado River compact, and for other purposes.

Be it enacted by the Senate and House of Representatives of the . b
United States of America in Congress assembled, That for the pur- it
pose of controlling the floods, improving navigation and regulating )
the flow of the Colorado River, providing for storage and for the ;
delivery of the stored waters thereof for reclamation of public lands
and other beneficial uses exclusively. within the United States, and for
the generation of electrical energy as a means of making the project
herein authorized a self-supporting and financially solvent under-
taking, the Secretary of the Interior, subject to the terms of the Colo-

¥ rado River compact hereinafter mentioned, is hereby authorized to

T i °  comstruct, operate, and maintain a dam and incidental works in the
main stream of the Colorado River at Black Canyon or Boulder

Canyon adequate to create a storage reservoir of a capacity of not

¥ less than twenty million acre-feet of water and a main canal and
appurtenant structures located entirely within the United States con-

necting the Laguna Dam, or other suitable diversion dam, which the

Secretary of the Interior is hereby authorized to construct if deemed

necessary or advisable by him upon engineering or economic con-
siderations, with the Imperial and Coachella Valleys in California,

the expenditures for said main canal and appurtenant structures

to be reimbursable, as provided in the reclamation law, and shall

not be paid out of revenues derived from the sale or disposal of water

power or electric energy at the dam authorized to be constructed at

said Black Canyon or Boulder Canyon, or for water for potable pur-

poses outside ofy the Tmperial and Coachella Valleys: Provided, how-

ever, Thatno charge shall be made for water or for the use, storage,

or delivery of water for irrigation or water for potable purposes in

the Imperial ‘or Coachella Valleys; also to construct and equip,

operate, and maintain at or near said dam, or cause to be constructed,

a complete plant and incidental structures suitable for the fullest

economic development of electrical energy from the water- discharged

; from said reservoir; and to acquire by proceedings in eminent
i dommain, or otherwise, all lands, rights of way, and other property
; necessary for said purposes. | : e
-'Sec. 2. (a) ‘There is hereby established a special fund, to be known

as'the “ Colorado River Dam fund ” (hereinaftér referred to as the

“fund ”), and to'be available, as hereafter provided, only for carry-

" ing’out t-ile'provisionsof this Act. All revenues received in carry-

ing out the provisions of this Act shall be paid into and expenditures

shall be'made out of the fund; under the directior of the Secretary.

of the Interior. - *

. t1:(b)" The, Secrétary of the Treasury is authorized to advance to
the fund, from time-to time and ‘within the @ppropriations therefor,
pabe v Liedds aplnsebuip s L ante’ nr ot ! i
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such amounts as the Secretary of the Interior deems ppppaaary fur
carrying out the provisions of this Act, except that the ngiv. ate
amount of such advances shall not exceed the sum of §1an nkis e,
Of this amount the sum of $25,000,000 shall be allocgted to fhound
control and shall be repaid to the United States out of 621, per
centum of revenues, if any, in excess of the amount necessary to
meet Pﬁl‘lPdlml_Pﬂ}’ments_dm‘mg ﬂ}e period of amortizatioy, as
provided in section 4 of this Act. If said sum of %25,000000 i. pot
repaid in full during the period of amortization. then €21, jer
centum of all net revenues shall be applied to payment of the re-
mainder. Interest at the rate of ‘4 per centum per annum accruing
during the year upon the amounts so advanced and remaining un-
paid shall be paid annually out of the fund, except as hercin wthier-
wise provided. —

. (¢) Moneys in the fund advanced under subdivision (b) <hall he
available only for expenditures for construction and the pavment
of interest, during construction, u{)on the amounts so a_rl\'unn-.l_ No
expenditures out of the fund shall be made for operation and main-
tenance except from appropriations therefor.

(d) The éecretul'y of the Treasury shall charge the fund »~ of
June 30 in each year with such amount as may be necessary for the
payment of interest on advances made under subdivision (b at the
rate of 4 per centum per amnum accrued during the year upon the
amounts so advanced and remaining unpaid, except that if the fund
is insufficient to meet the payment of interest the Secretury of the
Treasury may, in his discretion. defer any part of such payment.
and the amount so deferred shall bear interest at the rvate vt 4 per
centum per annum until paid. _ .

(e) The Secretary of the Interior shall certify to the Sceretary
of the Treasury, at the close of each fiscal year, the amount of moncy
in the fund in excess of the amount necessary for construction. oper-
ation, and maintenance, and payment of interest. Upon rqra-l|1n of
each such certificate the Secretary of the Treasury is authorized and
directed to charge the fund with the amount so certified as repayment
of the advances made under subdivision (b), which amount shall
be covered into the Treasury to the credit of miscellaneons receipts.

. SEc. 3. There is hereby authorized to be appropriated from time to
time, out of any money in the Treasury not otherwise appropriated,
such sums of money as may be necessary to carry out the purposes
of this Act, not exceeding 1n the aggregate $165,000,000.

. Skc. 4 (a). This Act shall not take effect and no authority shall
be exercised hereunder and no work shall be begun and no moneys
expended on or in connection with the works or structures provided
for in' this.Act, and no water rights.shall be claimed or initiated
hereunder; and ‘no steps shall be taken by the United States or by
others to initiate or perfect any.claims to the use of water pertinent

to-such works or structures unless and until (1)-the States of Ari- -

zona,; California, Colorado, Nevada, New Mexico, Utah, and Wyo-
ming shall have ratified the Colorado River compact, mentioned in
section 13 hereof, and the President by public proclamation shall have
go declared, or (2)-if spid States fail to ratify the said compact within
six months from;the. date. of the passage of this.Act then, until six
of said States, including the State of California, shall ratify said

=

[Pub. 642.] 3

compact and shall consent to waive the provisions of the first para-
graph of Article XI of said compact, which makes the same binding
and obligatory only when approved by each of the seven States signa-
tory thereto, and shall have approved said compact without condi-
tions, save that of such six-State approval, and the President by

ublic proclumation shall have so declared, and, further, until the

tate of California, by act of its legislature, shall agree irrevocably
and unconditionally with the United States and for the benefit of
the States of Arizona, Colorado, Nevada, New Mexico, Utah, and
Wyoming, as an express covenant and in consideration of the pas-
sage of this Act, that the aggregate annual consumptive use (diver-
sions less returns to the river) of water of and from the Colorado
River for use in the State of California, including all uses under
contracts made under the provisions of this Act and all water neces-
sary for the supply of any rights which may now exist, shall not
exceed four million four hundred thousand acre-feet of the waters
apportioned to the lower basin States by paragraph (a) of Article ITI
of the Colorado River compact, plus not more than one-half of any
excess or surplus waters unapportioned by said compact, such uses
always to be subject to the terms of said compact.

The States of Arizona, California, and Nevada are authorized to
enter into an agreement which shall provide (1) that of the 7,500,000
acre-feet annually apportioned to the lower basin by paragraph
(a) of Article III of the Colorado River compact, there shall be
apportioned to the State of Nevada 300,000 acre-feet and to the
State of Arizona 2,800,000 acre-feet for exclusive beneficial con-
sumptive use in perpetuity, and (2) that the State of Arizona may
annually use one-half of the excess or surplus waters unapportioned
by the Colorado River compact, and (8) that the State of Arizona
shall have the exclusive beneficial consumptive use of the Gila River
and its tributaries within the boundaries of said State, and (4) that
the waters of the Gila River and its tributaries, except return flow
after the same enters the Colorado River, shall never be subject to
any diminution whatever by any allowance of water which may be
made by treaty or otherwise to the United States of Mexico hut if,
as provided in paragraph (c) of Article ITI of the Colorado River
compact, it shall become necessary to supply water to the United
States of Mexico from waters over and above the quantities which
are surplus as defined by said compact, then the State of California
shall and will mntually agree with the State of Arizona to supply,
out of the main stream of the Colorado River, one-half of any
deficiency which must be supplied to Mexico bv the lower basin,
and (5) that the State of California shall and will further mutually
agree with the States of Arizona and Nevada that none of said three
States shall withhold water. and none shall require the delivery
of water, which can not reasonably be applied to domestic and
agricultural uses. and (6) that all of the provisions, of said. tri-State
agreement shall be subject in all particulars to the provisions of the
Colorado River compact, and (7) said agreement, to take effect upon
the ratification of the Colorado River compact by Arizona, California,
and L evada- 2 gt viata L0 Caneir Ly g‘. T LR ST W g

.{b) Before any money is appropriated for the construction of said
dam or power plant, or any construetion work done or,contracted .
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for, the Secretary of the Interior shall make provision -enuies
by contract, in accordance with the provisionsp of this Afc{:r ::'l::?l‘!:fe
in his judgment to insure payment of all expenses of Ope;'atiunl and
maintenance of said works incurred by the United States gnd the
repayment, within fifty years from the date of the completion of said
works, of all amounts advanced to the fund under subdivisiun (D)
of section 2 for such works, together with interest thereon mnde
reimbursable under this Act. .

Before any money is appropriated for-the construction of said
main canal and appurtenant structures to connect the Laguna Dam
with the Imperial and Coachella Valleys in California, or any con-
struction work is done upon said canal or contracted for, the Nevre-
tary of the Interior shall make provision for revenues, by contract
or otherwise, adequate in his judgment to insure payment of all
expenses of construction, operation, and maintenance of said main
canal and appurtenant structures in the manner provided in the
reclamation law. i

If during the period of amortization the Secretary of the Interior
shall receive revenues in excess of the amount necessary to mmeet the
periodical payments to the United States as provided in the contract.
or contracts, executed under this Act, then, immediately after the
settlement of such periodical payments, he shall pay to the Siate
of Arizona 183/ per centum of such excess revenues and to the State
of Nevada 183/ per centum of such excess revenues.

Sec. 5. That the Secretary of the Interior is hereby authorized.
under such general regulations as he may prescribe, to contract for
the storage of water in said reservoir and for the delivery thereof
at such points on the river and on said canal as may be agreed upon,
for irrigation and domestic uses, and generation of electrical energy
and delivery at the switchboard to States, municipal corporations,
political subdivisions, and private corporations of electrical energy
generated at said dam, upon charges that will provide revenue which,
in addition to other revenue accruing under the reclamation law
and under this Aet, will in his judgment cover all expenses of opera-
tion and maintenance incurred by the United States on acconnt of
works constructed under this Act and the payments to the Tnited
States under subdivision (b) of section 4. Contracts respecting
water for irrigation and domestic uses shall be for permanent sery-
ice and shall conform to paragraph (a) of section 4 of this Act.
No person shall have or be entitled to have the use for any ptirpose
otfa :,e ;-water stored as aforesaid except by contract made &s herein
S '8 e ", LR iy x
- After the Tepayments to the United States of all money advanced
with interest, c]liargw shall be on such basis and the revenues derived:
therefrom shall bekept in a separate fund to be expended within the
Colorado River Basin as may hereafter be prescribed by the Congress;

‘General.and uniforny regulations shall be prescribed brr the said
Secretary for the awarding of contracts for the sale’and’ elivery of
electricalienergy, and for’renewals under subdivision (b) of this'
section, and in making such contracts the following shall govern; '
_(a), No contract for electrical energy or for generation of électrical:
onerﬁy shall be ot longer ‘duration:than fifty years from"the ‘date

at-which'such enlergy is ready-for delivery.’ -+ v ™
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Contracts made pursuant to subdivision (a) of this section shall be
made with a view to obtaining reasonable returns and shall contain
provisions whereby at the end of fifteen years from the date of their
execution and every ten years thereafter, there shall be readjustment
of the contract, upon the demand of either party thereto, either up-
ward or downward as to price, as the Secretary of the Interior may
find to be justified by competitive conditions at distributing points or
competitive centers, and with provisions under which disputes or dis-
agreements as to interpretation or performance of such contract shall
be determined either by arbitration or court proceedings, the Secre-
tary of the Interior being authorized to act for the United States in
such readjustments or proceedings. )

(b} The holder of any contract for electrical energy not in default
thereunder shall be entitled to a renewal thereof upon such terms and
conditions as may be authorized or required under the then existing
laws and regulations, unless the property of such holder dependent
for ‘its usefulness on a continuation of the contract be purchased or
scquired and such holder be compensated for damages to its property,
used and useful in the transmission and distribution of such electrical
energy and not taken, resulting from the termination of the supply.

(c) Contracts for the use of water and necessary privileges for the
generation and distribution of hydroelectric energﬂ or for the sale
and delivery of electrical energy shall be made with responsible ap-
plicants therefor who will pay the price fixed by the said Secretary
with a view to meeting the revenue requirements herein provided for.
In case of conflicting applications, if any, such conflicts shall be re-
solved by the said Secretary, after hearing, with due regard to the
%ublic interest, and in conformity with the policy expressed in the

ederal Water Power Act as to conflicting applications for permits
and licenses, except that preference to applicants for the use of water
and appurtenant works and privileges necessary for the generation
and distribution of hydroelectric energy, or for delivery at the
switchboard of a hydroelectric plant, shall be given, first, to a State
for the generation or purchase of electric enerﬁv for use in the State,
and the States of Arizona, California, and Nevada shall be given
equal opportunity as such a{)plican’cs.

The rights covered by.such preference shall be contracted for by
such State within six months after notice by the Secretary of the
Interior and to be paid for on the same terms and conditions as may
be provided in other similar contracts made by said Secretary: Pro-
vided, however, That no application of a State or a political sub-
division for an allocation of water for power purposes or of electrical
cnergy shall be denied or another application in conflict therewith be
granted on the ground that the bomf issue of such State or political
subdivision, necessary to enable the applicant to utilizé such water
and appurtenant works and privileges necessary for the generation
and distribution of hydroelectric energy or the electrical energy ap-
plied for, has not been authorized or marketed, until after a reason-
able time, to be determined by the said Secretary, has been given to
such alﬁlicant to have such bond issue authorizeci and marketed. "

" (d) Any agency receivirig a contract for electrical energy equiv-

~‘alent to one hundred ‘thousand firm horsepower, or more, may, when

déemed foasible;by the said Secretary, Trom engineéring ‘and eco-
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nomic considerations and under general regulations prescribed by him,
be required to permit any other agency having contracts hereunder
for less than the equivalent of twenty-five thousand firm horsepower,
upon application to the Secretary of the Interior made within sixty
days from the execution of the contract of the agency the use of
whose transmission line is applied for, to participate in the benefits
and use of any main transmission line constructed or to be constructed
by the former for carrying such energy (not exceeding, however,
one-fonrth the capacity of such line), upon payment by such other
agencies of a reasonable share of the cost of construction, operation,
and maintenance thereof.

The use is hereby authorized of such public and reserved lands of
the United States as may be necessary or convenient for the construe-
tion, operation, and maintenance of main transmission lines to trans-
mit said electrical energy.

Sec. 6. That the dam and reservoir provided for by section 1
hereof shall be used: First,. for river regnlation, improvement of
navigation, and flood control; second. for irrigation and domestic
uses and satisfaction of present perfected ri;.rﬂls in pursuance of
Article VIII of said Colorado River compact; and third. {for power.
The title to said dam, reservoir, plant. and incidental works shall
forever remain in the United States, and the United States shall,
until otherwise provided by Congress, control, manuge, und operate
the same, except as herein otherwise provided: Provided, however,
That the Secretary of the Interior may, in his discretion, enter into
contracts of lease of a wunit or units of any Government-built
plant, with right to generate electrical energy. or. alternatively, to
enter into contracts of lease for the use of water for the generation of
electrical energy as herein provided, in either of which events the
provisions of section 5 of this Act relating to revenue. term. renewals,
determination of conflicting applications, and jeint use of transmis-
sion lines under contracts for the sale of electrical energy, shall
apply.

P}Eﬁ; Secretary of the Interior shall preseribe and enforce rules
and regulations conforming with the requirements of the Federal
Water Power Act, so far as applicable, respecting muintenance of
works in condition of repair adequate for their eflicient operation,
maintenance of a system of accounting, control of rates and service
in the absence of State regulation or interstate agrecment. valuation
for rate-making purposes, transfers of contracts, contracts extending
beyond the lease period, expropriation of excessive profits, recapture
and/or emergency use by the United States of property of lessees,
and penalties for enforcing regulations made under this Act or
‘penalizing failure to comply with such regulations or with the
provisions of this Act. He shall also conform with other provisions
of the Federal Water Power Act and of the rules and repulations
of the Federal Power Commission, which have been devised or which
may be hereafter devised, for the protection of the investor and
consumer. _ . , , ) _ "

The Federal Power Commission is herebg directed not to issue
or approve any permits or licenses under said Federal Water Power
Act upon or affecting the Colorado River or any of its tributaries,
,_qxegpr.,_fhn\Giin_Riy_g_r_,_in.the”Statgg_g_f__Colorado, Wyoming, Utah,

L
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New Mexico, Nevada, Arizona, and California until this Act ‘shall
become effective as provided in section 4 herein. ' "y :

Sec. 7. That the Secretary of the Interior may, in his discretion,
when repayments to the United States of all money advanced, with
interest, reimbursable hereunder, shall have been made, transfer the
title to said canal and appurtenant structures, except the Laguna
Dam and the main canal and appurtenant structures down to and
including Syphon Drop, to the districts or other agencies of tlie
United States having a beneficial interest therein in proportion to
their respective capital investments under such form of organization
as may be acceptable to him, The said districts or other agencies
shall have the privilege at any time of utilizing by contract or other-
wise such power possibilities as may exist upon said canal, in propor-
tion to their respective contributions or obligations toward the capital
cost of said canal and appurtenant structures from and including
the diversion works to the point where each respective power plant
may be located. The net proceeds from any power development on
said canal shall be paid into the fund and credited to saic% distriets
or other agencies on their said contracts, in proportion to their rights
to develoln ower, until the districts or other agencies using said
canal shall have paid thereb}( and under any contract or otherwise
an amount of money equivalent to the operation and maintenance
expense and cost of construction thereof. ,

Skc. 8. (a) The United States, its permittees, licensees, and con-
tractees, and all users and appropriators of water stored. diverted,
carried, and/or distributed by the reservoir, canals, and other works
herein authorized, shall observe and be subject to and controlled by
said Colorado River compact in the construction, management, and
operation of said reservoir, canals, and other works and the storage,
diversion, delivery, and use of water for the generation of power,
irrigation. and other purposes, anything in this Act to the contrary
notw.ijhstanding. and all permits, licenses, and contracts shall so
provide,

(b) Also the United States, in constructing, managing, and oper-
ating the dam, reservoir, canals, and other works herein authorized,
including the appropriation, c{elivery, and use of water for the
generation of power,.irrigation, or other uses, and all users of water
thus delivered and all users and appropriators of waters stored by
said reserveir and/or carried by SRH}) canal, including all permittees
and licensees of the United States or any of its agencies, shall observe
and be subject to and controlled, anything to the contrary herein
notwithstanding, by the terms of such compact, if any, between the
States of Arizona, California, and Nevada, or any two thereof, for
the equitable division of the benefits, including power, arising from
the use of water accruing to said States, subsidiary to and consistent
with said Colorado River compact, which may be negotiated and
apgroved by said States and to which Congress shall give its consent
and approval on or before January 1, 1929; and the terms of any
such compact concluded between said States and approved and
consented to by Congress ‘after said' date: Provided, That in'the

. Iatter case such compact shall be subject to'all contracts, if any, made

by the Secretary of the Interior under section 5 hereof prior to'the
date of such approval and consent by Congress, "+ *  + 7 ni e
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Skc. 9. That all lands of the United States found by the Secretary
of the Interior to be practicable of irrigation and reclamation by the
irrigation works authorized herein shall be withdrawn from public
entry. Thereafter, at the direction of the Secretary of the Interior,
such lands shall be opened for entry, in tracts varying in size but
not exceeding one hundred and sixty acres, as may be determined
by the Secretary of the Interior, in accordance wit .the provisions

of the reclamation law, and any such entryman shall pay an.equitable -

share in accordance with the benefits received, as determined by the
said Secretary, of the construction cost of said canal and appurtenant
structures; said payments to be made in such installments and at
such times as ma g]speciﬁed by the Secretary of the Interior, in_
accordance with the provisions of the said reclamation law, and shall
constitute revenue from said project and be covered into the fund
herein provided for: Prmn'deg, at all persons who have served
in the I?nited States Army, Navy, or Marine Corps during the war
with Germany, the war with Spain, or in the suppression of the
insurrection in the Philippines, and who have been onorably sepa-
rated or discharged therefrom or placed in the Re ular Army or
Navy Reserve, shall have the exclusive preference right for a period
of three months to enter said lands, subf)ect, however, to the provisions
of subsection (c) of section 4, Act of ecember 5, 1924 (Forty-third
Statutes at Large, page 702) ; and also, so far as practicable, prefer-
ence shall be given to said persons in all construction work authorized
by this Act: Provided further, That in the event such an entry shall
be relinquished at any time prior to actual residence upon the land
by the entryman for not less than one year, lands so relinquished
sﬂ’all not be subject to entry for a period of sixty days after the filing
and notation of the relinquishment in the local land office, and after
the expiration of said sixty-day period such lands shall be open to
entry, subject to the preference in this section provided. .
Sre. 10, That nothing in this Act shall be construed as modifying
in anv manner the existing contract, dated October 23, 1918, between
the United States and the Imperial Irrigation District, providing
for a connection with Laguna Dam; but the Secretary of the Interior
is authorized to enter into contract or contracts with the said district
or other distriets, persons, or agencies for the construction, in accord-
ance with this Act, of said canal and appurtenant structures, and
also for the operation and maintenance- thereof, with the consent of
ther users. _
th%:c. 11. That the Secretary of the Interior is hereby authorized
to make such studies, surveys, investigations, and do such engineer-
ing as may be necessary to determine the lands in the State of Ari-
zona that should be embraced within the boundaries of 2 reclamation
roject, heretofore commonly known and hereafter to be known as
the Parker-Gila Valley reclamation project, and to recommend the
most practicable and f{asible methed of irrigating lands within said
project, or units thereof, and the cosf of the same; and the appropria-
fion of such sums of money as may be necessary for the aforesaid
purposes from time to time is hereby authorized. . The Secretary
shall report to Cnngi'lress as.soon as practicable, and not later than
December 10, 1931, his findings, conclusions, and recommendations
yegarding such project.. ... e T o prd i o

{Pon. 612.] 9 .

Sec. 12. “ Political subdivision” or political subdivisions” as
used in this Act shall be understood to include any State, irrigation
or“nt'hem_dlstr_'lct, ‘municipality, or other governmental organization.

Reclamation law ” as used in this Act shall be understood to mean
that certain Act of the Congress of the United States approved June
17, 1902, entitled “An Act appropriating the receipts from the sale
and disposal of public land 1n certain States and Territories to the

*construction of irrigation works for the reclamation of arid lands,”

an‘g the Acts amendatory thereof and supplemental thereto.

. “Maintenance ” as used herein shall be deemed to include in each
instance %rowsmn for keeping the works in good operating condition.

The Federal Water Power Act,” as used in this Act, shall be
understood to mean that certain Act of Congress of the United

States sg)prov_ed‘J une 10, 1920, entitled “An Act to create a Federal
Power Commission; to provide for the improvement of navigation;
the devtlopment of water power; the use of the public lands 1 rela-
tion thereto; and to regeal section 18 of the River and Harbor Appro-
priation Act, approved August 8, 1917, and for other purposes,g and
thﬁ Acts amendatory thereof and supplemental thereto.

““ Domestic ” whenever employed in this Act shall include water
uses defined as “ domestic ” in said Colorado River compact.

_Sec. 13. (a) The Colorado River compact signed at Santa Fe,
New Mexico, November 24, 1922, pursuant to Act of Congress
approved Aungust 19, 1921, entitled “An Act to permit a compact or
agreement between the States of Arizona, California, Colorado,
Nevada, New Mexico, Utah, and Wyoming respecting the disposi-
tion and apportionment of the waters of the Colorado River, and for
other purposes,” is hereby approved by the Congress of the United
States, and the provisions of the first paragraph of article 11 of the
said Colorado River compact, making sald compact binding and
obligatory when it shall have been approved by the legislature of
each of the signatory States, are here]l;y waived, and this approval
¢hall become effective when the State of California and at least five
of the other States mentioned, shall have approved or may hereafter
approve said compact as aforesaid and shall consent to such waiver,
as herein provided. ok
. (b)_The rights of the United States in or'to waters of the Colo-
rado River and its tributaries howsoever claimed or acquired, as
well as the rights of those claiming under the United States, shall be
subject to and controlled by said Colorado River compact.

' (¢) ‘Also all patents, grants, contracts, concessions, leases, permits,
licenses, rights of way, ot othér privileges from the United States or
under its authority, necéssary or convenient for the use of waters
of the Colorado River or its tributdries, or for the generation or
transmission of electrical energy generated by means of the watery
of suid river or its tributaries, whether iirider ‘this Act, the' Federal
Water Power Aét, or otheryise, shill be ipoh the express eondifion
anid with ‘the ‘express covenant that the-rights of the recipients of
holders théréof- to ‘waters of the river or Ets’ tributaries, for the udé

ol which the safie dare 'n‘eée'ééai‘g", ‘convenient, or ;iinb‘fdepthléfjﬁﬁi_{‘ :h& Ve
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(d) The ‘conditions and covenants referred to herein shall be
deemed to run with the land and the right, interest, or privilege
therein and water right, and shall attach as a matter of law, whether
set out or referred to in the instrument evidencing an such patent,
grant, contract, concession, lease, permit, license, right of way, or
other privilege from the United States or under its authority, or not,
and shall be deemed to be for the benefit of and be available to the
States of Arizona, California, Colorado, Nevada, New 3Mexico, Utah,
and Wyoming, and the users of water therein or thereunder, by way
of suit, defense, or otherwise, in any litigation respecting the waters
of the Colorado River or its tributaries.

Sec. 14. This Act shall be deemed a supplement to the reclama-
tion' law, which said reclamation law shall govern the eonstruction,
operation, and management of the works herein authorized, except
as otherwise herein provided.

Skc. 15. The Secretary of the Interior is authorized and directed
to make investigation and public reports of the feasibility of projects
for irrigation, generation of electric power, and other purposes in
the States of Arizona, Nevada, Colorado, New Mexico, Utah, and
Wyoniing for the purpose of making such information available to
said States and to the Congress, and of formulating a compre-
hensive scheme of control and the improvement and utilization of
the water of the Colorado River and its tributaries. The sum of
$950.000 is hereby authorized to be appropriated from said Colorado
River Dam fund, created by section 2 of this Act, for such purposes.

Sgc. 16. In furtherance of any comprehensive plan formulated
hereafter for the control, improvement, and_ utilization of the re-
sources of the Colorado River system and to the end that the Hroject
authorized by this Act may constitute and be administered as a
unit in such control, improvement, and utilization, any commission
or commissioner duly authorized under the laws of any ratifying
State in that behalf shall have the right to act in an advisory
capacity to and in cooperation with the Secretary of the Interior in
the exercise of any authority under the provisions of sections 4, 5,
and 14 of this Act, and shall have at all times access to records of
all Federal agencies empowered to act under said sections, and shall
be entitled to have copies of said records on request.

Sgc. 17. Claims of the United States arising out of any contract
authorized by this Act shall have priority over all others, secured or
unsecured. ‘

Sec. 18. Nothing herein shall be construed as interfering with
such rights as the States now have either to the waters within their
borders or to adopt such policies and enact such laws as they may
deem necessary with respect to the appropriation control, and use
of waters within their borders, except as .modified by the Colorado
" River compact or other interstate agreement.

Sgc. 19. That the consent of Congress is hereby given to the States
of Arizona. California, Colorado, {I{Tevada, New Mexico, Utah, and
Wyoming to negotiate and enter into compacts or 8 reements, sup-
plemental to and in conformity with the Colorado River compact
and consistent with this Act for a comprehensive plan for the
development of the Colorado River and providing for the storage,
diversion, and use of the waters of said river. Any such compact

e — — S ——— — —— — — — — . e — A i —
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or agreement may provide for the construction of dams, headworks,
and other diversion works or structures for flood control, reclama-
tion, improvement of navigation, division of water, or other pur-
poses and/or the construction of power houses or other structures
for the purpose of the development of water power and the finane-
ing of the same; and for such purposes may authorize the creation of
interstate commissions and/or the creation of corporations, authori-
fl&?, ;)rsoth}?r instrumentalities. ;

a) Such consent is given upon condition that a vepresentative of
the United States, to be appointed by the President, shall participate
in the negotiations and shall make report to Congress of the pro-
cced1ng§r and of any compact or agreement entered into.

(b) No such compact or agreement shall be binding or obligatory
?ll:eorlleap ;)f suclfl taifesfun eTs and until it has been approved Ly
he legislature of each of such States and by the ress Y
United States y the Congress of the
. Skc. ?0 ch>thmg _mhthiszct shall be construed as a denial or
ecognition of any rights, if any, in Mexico to the us rater:
of the Colorado River system. }' .

Pr%?gétgicg;’hat the short title of this Act shall be “ Boulder Canyon

Approved, December 21, 1928.
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METROPOLITAN WATER DISTRICT OF SOUTHERN CALIF-
ORniA, AUTHORIZED BY VOTE OF THE PEROPLE NOVEN-
§§R 6, 1928, AND EMBRACING TEE FOLLOWING ELEVEN

CITIES, BEVERLY HILLS, BURBANK, OLENDALE, PASA-

DENA, BANTA MONICA, SAN HARINO, LOS ANGELES ANA-

HEIM, SANTA ANA, SAN BERNARDINO AND COLTON, WITH

Essﬁﬁf'AL DATA,

BALLOT NOV, 68,1928
CITIES _ “‘“““*Tﬁé‘”"‘*fﬁﬁ“

LOS ANGELES COUNTY

LATEST
POPULATION AVAILABLE -

1927 EST. VALUATION

10,500 § 59,412,840

Beverly Hills 2,592 647
Burbank 2,265 950 25,00 23,393,795
Glendale 14,232 3,247 80,000 74,424,860
Pasadena 19,438 2,007 80,000 124,126,620
Santa Monica 6,087 1,183 45,000 63,923,940
Ean Marino ° 682 122 73 , 500 14 607 065
Los Angeles 182,694 54,756  _1,375.000 1883,559,210
Total 237,988 62,912 1,618,000 22333,448,330
ORANGE COUNTY
Anaheim 1,792 807 13,000 § 7,878,185
Santa Ana 6,211 277 35,000 20,338,085
8,003 1,884 48,000 28,214,3%
SAN BERNARDINO CO,
Sen Bernardino 5,032 2,262 40,000 § 18,239,928
Colton 717 484 8.500 _ _3.516.352
5,749 2,746 48,500 21,801,787
TOTAL - 241,740 67,042 1,714,500 2275,464,367

SEVERAL OTHER CITIES ARE LIKELY TO JOIN
DISTRICT, INLCUDING THE FOLLOWING, ALHAMERA,
INGLEWOOD LONG BEACH AND SOUTH PASADENA

. ..Alhambra
- Inglewood

Long Beach
Total

30,000 § 26,090,915
22 950 15 820 335

144,000 162,996.4
126,950 $204,907,670




Imperial County, California

1928 Statistics b

i
1
| 5 |
| — |
P i | a
‘ Assessed Daluation Crop and Livestock Dalues P |
| ¢ | '
[ 1900 1910 1928 Alfaa ..eerereemreen 10,480 carloads $ 3,145,000 i |
| o $12,148,180 $54,248,738 Barley e 1,000 carloads 930,000
i e Milo Maiza ......cone... 580 carloads 504,600 - [
Wheat .comeeeeaeenae—er 756 carloads 88,284 ‘
) County Dalues RICO ..o 24 carloads 43,200
Cotton ... 148 carloads 684,600
Real Estate and Improvements ..........1928 67,398
| Desert Land Value, Il)‘lstinmi:mi ..... 1928 %ﬁmiﬁw Cotton by-products .. 1,066 carloads 1,641,950 \
{  Mineral Resource Value .............. 1928 725,820 Lettuce veeeee 12,286 carloads 10,252,689 l
i — Watermelons .............. 3,820 carloads 1,301,866 ‘
; SHOTOA - it 820 carloads 426,666 |
|  Imperial Irrigation District ...........1928 $21,945,467 TCKINEES ot s : |
{|  School Values 1928 5,005,700 Carrots . 789 carloads 68,008 L
Crop Values 1928 51,429,632 Spinach i, 27 carloads 18,653 | |
Live Stock Values 1928 11,101,767 TOmMAt0ES .ceremmersrame 861 carioads 652,174 ||
—— Peas e 364 carloads 660,818 g | ‘
! $89,482,566 Cantaloupeg ......—... 20,086 carloads 19,460,999 2|
i Bank Capitalization 1928 118,050,000 Honey Dews .............. 1,600 carloads 1,760,600 2 |
il  Bank Deposits 1928 10,271,923 Honey Balls ......c.coe... 793 carloads 782,088 Hl
Bank Clearings ) 1928 65,313,878 Miscellaneous Melons b10 carioads 672,046 = |
Posta]l Receipts 1928 153,036 ASDATAZUS  «eomeeeeremenee 138 carloads 722,196 '5-1
! Average Mean Temperature ................1928 72 Degrees Grapes ——ccoveanens 466 carloads 883,969 g
i Total Rainfall 1928 0.28 Inch Strawberries ... 20 carloads 60,000 g
First Killing Frost...........Season 1927-1928 Dec. 22 Dates wieeeeeeeeeer. 100,000 pounds 50,000 =
Last Killing Frost........Season 1927-1928 Jan. 16th Grapefruit ..o 185 carloads 162,887
Average Relative Humidity............. 1928 0.29 Pecans oo 2,800 pounds 1400 ; |
i
Population 1900—0 Population 1928—60,000 HONey .owoeeeeemeeeeee 900,000 pounds 67,500 ! ,
Number of Farms 4,759 Butter Faf oo —6,000,000 :::lnd: 2,868,000 i |
Operated by Tenants ... 2947 Powdered Milk ... oads 256,000 _ {
Number of Property Owners ...............10,395 Hides .cteoeeempommmeeree 12 carloads 108,000
Operated by Owners 1,812 Wool B A 8 carioads 40,600
Irrigated Area 525,797 Acres I .oe——eeeeen. 319,615 tons 2,656,120
ii—— Cattle weercmeeeceeeee 56,000 ll;ead 5,885,000 i
Dairy Cattle ........ 26,000 head 2,997,191 :
| CTotal Values = 3 g,tl;gs head 726’;%? :
| Comm Mules v s 2,169 head 124
ty Values 1928  § 99,373,218 Shees — T 59504 head 839936
School Values 1928 5,005,700 P
| I tion District | 2 117 P —— — 14,912 head 151,920
‘ rrigation Valuation, Ponlt: 9,138 dozen 91 I
| Engineer’s Estimate ... 1928 21,945,467 Turkeryys T 652,500 pounds 195,750
| Crops and Live Stock Valuation....1928 62,681,399 reesesmsammmssemsmeneememe 18,000 standa 90,000
Total County Value $188,855,784 Total cars shipped, 1928 56,173

$62,531,399 l

HESE statistics were compiled by the Imperial County Board of Trade under the su-

pervision of the Board of Supervisors. Anyone wishing further information con-
cerning Imperial Valley farm lands and lands affected by Boulder Dam project may write ]
Imperial County Board of Trade, Court House, El Centro, or may obtain it at Impe- ]
rial Valley desk located in Chamber of Commerce Building, Los Angeles, 12th and 2
_Hill Streets. ' |
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