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INTRODUCTION
Coincident with the development of the Southwest, the equitable division of Colorado River
water has been a controversial subject. Recently,
there has been an attempt to link the international
phases of the problems of the Rio Grande and Colorado Rivers, thus furthering complications and
creating the urgent need for reliable and definite
information pertaining to this subject.
The information contained in this paper has
been secured from the most reliable sources at our
command. We realize that the subject has not been
fully covered, but hope that the information contained herein will serve as a nucleus for a complete report, and that the facts set forth will
stimulate sufficient interest to secure unified
action on the part of the Colorado River Basin
States toward preserving the waters of the Colorado River for use in the United States, giving
Mexico only such of its waters to which she is
entitled, not by law, but by comity, and preventing the exchange of any Colorado River water
for Mexican waters to be used along the Rio Grande.

THE COLORADO RIVER DELTA

In the geological past the Gulf of California
extended far to the northwest, engulfing Imperial
Valley, the Salton Sea, and Coachella Valley, heading at San Gorgonio Pass in California. Its shoreline followed the slopes of the San Jacinto Mountains on the west and on the north and east the San
Bernardino and Chocolate Mountains. The Cocopah
Range was either an island or peninsula.
Silt-laden Colorado River entered the Gulf
near the present location of Yuma, Arizona, dropping its silt load in the still waters of the Gulf,
to rorm the sandy rim and low hills that now bound
that vicinity.
As the burden was deposited, the gradient of
channel
decreased, thus further aiding depothe
sition. This process continued until the bed of
the river was filled to a point at which the original channel could no longer carry the river flow-hence the creation of auxiliary channels throughout the region.
In an endless cycle by this process of
creating channels which, in turn, were filled with
silt necessitating other newer channels, the river
built the Delta cone to its present form. Attendant to this process, many small delta lakes were
formed which gradually filled with sediment to become delta plains and shallow estuaries.
Farther into the sea, a similar process of
construction has occurred. The submarine depositions have been further altered by the great
tides prevalent in the Gulf of California.
The Delta region offers two general outlets
to the waters of the Colorado River; one to the
northwest in the direction of the Salton Sea; the
other to the south into the Gulf of California.
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It has required continual vigilance, and the
construction of great levees, to prevent the Colorado River from running into the Salton Sea, which
is 245 feet below sea level. The crest of the
Delta is at an elevation of approximately 100 feet
at Yuma, dropping to about 33 feet at the base of
Serro Preito, afew kilometers from Sierra Cucopah.
The northern part of the Pattie Basin has been
subject to the floods of the Colorado, and its
deposits have formed Laguna Salada, ( Salt Lake).
This area is situated between the Sierra Juarez
and the Sierra Cucopah and its continuation into
the Sierra de Mayor, and is somewhat analogous to
the Salton Sea in respect to deposition of sediment
and occasional filling. It has an elevation of
about ten feet above sea level at its entrance
south of the Mayor, and slopes to the north for a
distance of about eighty kilometers.
The alluvial plains of the Delta, scene of the
present agricultural development, are bounded on
the east by the San Jacinto Fault and the mesa of
San Luis; on the west by the Pintas.
Throughout this area there is a great variation of soil texture. The distribution of the
soils, which vary from adobe to fine sand, indicates the conditions under which they were formed.
The adobe or clayey soils are found at the site of
old lakes and lagoons where they were deposited in
comparatively still water, but the fine and coarser
sands were deposited under the influence of river
currents.
The river flow has been subject to great
seasonal floods, inundating the low lands and
stimulating the growth of vegetation along the
banks. As this growth attained maturity, the
river would remain in fairly well defined channels
until an exceptional flood, aided by the accumulation of silt, upset the balance held by the
vegetation along the channel course, thereby effecting radical changes in channel alignment. Thus
was agricultural development of the lower Delta and
the estuary of the Colorado River adversely affect-2-

ed, remaining in much the same condition as when
first visited by the Spainards in 1541.

INVESTIGATIONS
OF THE DELTA OF THE COLORADO RIVER
IN MEXICO.
During the months of January and February
1938, the Colorado River Commission employed Hugo
h. Farmer to make an investigation, and report to
the Commission his findings with respect to the
land development in the Mexican Delta region. The
purpose of this investigation was to ascertain
the following:

The extent and character of the land
1.
which has been reclaimed after the construction of
Boulder Dam.
2.

The amount of land now being cultivated.

3. The area of the lands now reclaimable by
irrigation by virtue of adequate flood control by
boulder Dam.
4.
The plans for future development and reclamation.
5.
The kinds of crops produced and where
marketed.
6.

The method of financing such projects.

AREA INVESTIGATED:

The Mexican Delta lands are situated partly
in the state of Sonora Mexico, and partly in Lower
California, Mexico, or the territory of Baja California, the Colorado River being the dividing line
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between the two. In making these investigations
several trips were made into these regions, including a trip southerly along the west edge of the
Delta lands to a point about sixty miles south of
Mexicali. This point appeared to be the terminus
or southern end of the better lands.
It is reported that one fact was particularly
noticeable, that these lands have been subject to
repeated overflow in the past, and the area so inundated extended to the rocky edge of the mountains.
In many places great areas were covered with old
tules and the old road has been constructed through
the higher rocky ground inorder to avoid the water.
Most of the irrigated lands in the northern part
of Baja California were visited, and a trip was
made from Mexicali to San Luis on the eastern side
of the Colorado River. Trips were made through
the Mexican colonies below San Luis and as far
south as El Gulfo, a Mexican fishing village on
the east side of the Gulf of California.
All of these trips were made by automobile
except one, made from El Doctor in the state of
Sonora to Mexicali, lower California, on the Mexican railroad. This railroad crosses the Delta
lands for about sixty miles and furnishes a
wonderful opportunity to view the possibilities of
that country.

ACREAGE IN CULTIVATION, AND RECLAIMABLE ACREAGE:
In 1913, E. C. LaRue reported that there were
only 50,000 acres irrigated in Mexico. According
to the Davis Preliminary Report in 1915 there were
40,000 acres irrigated. In 1920 it was estimated
tat there were 190,000 acres in cultivation, with
a potential total of 820,000 acres subject to
irrigation from the Colorado River.
By referring to the map of the Delta lands of
the Colorado River in Mexico, in the Appendix, it
will be seen that the estimated reclaimable land
totals 1,333,400 acres. Approximately 424,000
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acres are now under cultivation, or are being put
under cultivation, leaving approximately 909,400
acres of good irrigable lands subject to further
reclamation. The majority of the land now under
cultivation is located in Baja California, and is
irrigated from the old canals and their extensions.
Some of the higher tracts of lands are being irrigated by pumping, and the latest reports indicate
that this means will be used to reclaim a large
area. About 10,000 acres in the valley below
San Luis are being irrigated.
Mr. Farmer reports from information gained
on his trips into Baja California, that there are
at least 100,000 acres of good land which was
never under cultivation and was not subject to
overflow prior to the construction of Boulder Dam.
In the state of Sonora, in the vicinity of
Mesa de San Luis, there is a large area of very
good land. This belief is substantiated by the
fact that this area supports a very heavy growth
of mesquite and other trees, indicating good soil
quality. There are at least 250,000 acres of
land of this character in this vicinity.
Deducting the above mentioned irrigacle acreage from the total undeveloped lands of the Delta
leaves a balance of 559,400 acres, all of which
is not subject to reclamation. Deducting 120,000
acres for river channels and waste land leaves
a balance of 439,000 acres of rich tule and mesa
land now irrigable. The low lands may be safely
put in cultivation since the danger from flood has
been practically eliminated (with the exception of
floods from rivers below the Boulder Dam) by the
construction of Boulder Dam.
Mr. Farmer secured the following infolmation
from the Chamber of Commerce of Mexicali, Baja
California, regarding the farming activities in
the Mexican Delta of the Colorado River:
"Due to the absence from this City of
the Engineer in charge of the Department of
Agriculture, the office here had been un-5-

able to give you the data requested by you,
which is as follows:
110,000 hectares (274,170 acres) under
control of the Banco Ejidal or
in the hands of the Agrarians
27,800 hectares (68,694 acres) in the
control of small owners
18,500 hectares (45,114 acres) in the
control of large owners (individuals owning more than 150
hectares each, but not including the Colorado Land Company)
32,000 hectares ( 79,072 acres) actually being colonized by small
owners not Agrarians
200,000 hectares ( 494,200 acres) of
very good land good for cultivation.

All of the above land is situated in lower California.
With reference to the lands in
the state of Sonora, south of
the boundary line between Arizona and Mexico, there is:
150,000 hectares ( 370,650 acres ) of
wonderful agricultural land of
which a very small portion is
actually under cultivation."

According to information furnished by the
Chamber of Commerce of Mexicali, Baja California,
there is a total of 1,332,500 acres of land now
in cultivation, or subject to reclamation. According to the figures of the Mexican Department
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of Agriculture at Mexicali, there are 1,329,601
acres of farming land in the Mexcian Delta of the
Colorado River, of which amount 271,700 acres are
under the control of the Banco Ejidal or in the
hands of the Agrarians; 79,040 acres under the
control of, or being farmed by, small owners; and
45,695 acres under the control of large land
owners other than the Colorado River Land Company.
It is estimated that the Colorado River Land Company still has control of approximately 35,000 acres,
and that there are 10,000 acres being farmed in
the San Luis Valley. These amounts, together with
the amounts reported by the Mexican Agricultural
Engineer, total 441,435 acres, most of which is
now being farmed oris in some stage of preparation
for farming.

AGRARIAN POLICY:
The development of Mexican Agricultural lands
under the Agrarian policy has been much slower in
the State of Sonora Mexico, than in Baja California. Baja California is a Mexican territory and
under more direct control of President Cardenas
than is the state of Sonora, whose Governor, General Yocupicio, has failed to agree with President
Cardenas ,concerning some of the Agrarian land
policies approved by him. It has been said that
the General objects very strongly to settlement
of Sonora lands by Mexican citizens from other
portions of Mexico, and this has had a tendency to
slow the Agrarian movement in the state of Sonora.
However, recent reports indicate that a more aggressive Agrarian policy is now being pursued in
the state of Sonora.

At one time the Colorado River Land Company,
an American corporation, held more than 800,000
acres of land in the Mexican Delta of the Colorado,
and it has had improved more than 200,000 acres of
this land, all of the improvements being located
in Baja California. During the past two years all
of this land has been expropriated by the Mexican
Government except about 35,000 acres, the Mexican
-7-

Government claiming that the records inMexico City
did not entitle the Company to hold this land.
These lands, to a very large extent, have been
settled by Agrarians or Ejidatarios. The Mexican
Agrarian law provides that fifteen or more Mexican
citizens may organize a collective group and this
group may make application for a tract of land for
its use as a community. An engineer of the Mexican Government, under the Mexican Department of
Agriculture will then investigate the applicants
and, if the engineer approves, he will select a
tract of land equalling sixty-two and one-half
acres for each male Mexican of legal age. This
group will then proceed to farm their land under
the general supervision of the proper Mexican official.
One of the principal objectives of the Mexican
Agrarian land law is to make the land of Mexico
produce sufficient crops to supply the Mexican
people, and the Act of December 2, 1935, which became effective on January 1, 1936, established the
Banco National de Credito Ejidal, F. A., which was
founded for the purpose of giving Mexican citizens
of the poor class, called Ejidatarios, financial
aid and guidance in the development of farming
land in the Republic of Mexico. This bank was
established with a capital of 120,000,000 pesos,
and Mexican authorities state that during the year
ending December 31, 1936, the bank had grouped
327,624 commoners and placed them upon3,723 tracts
of land called Ejidos comprising 187,659,732acres.
This Bank, besides providing the Ejidatarios with
farm implements, seed, water and other necessities
to conduct general farming operations, has also
general supervision of the farming and controls
the crops produced, paying to each male Ejidatario
two pesos per day for sustenance of himself and
family. It is said that if any of the Ejidatarios
refuse to work properly or fail to properly conduct
themselves, they may be dismissed and required to
leave the Ejido. Farm machinery and trucks supplied by the Bank for the use of the Ejidos, are
under the direct control of the Banco Ejidal and
when not in use are required to be kept in a general headquarters under the Bank's supervision.
-8-

LAND FINANCED BY THE BANCO NATIONAL:
Our investigations disclosea that there are
now in the Mexicali Valley, already established,
or being financed by the Bank, 5,000 Ejidatarios,
and that these were organized into 50 collectives
and that, through them, the Bank is financing the
farming of 405,000 acres - including 150,000 acres
of wheat, 200,000 acres of cotton, 50,000 acres of
barley, and 5,000 acres of vegetables. In addition to these collectives already formed, we are
advised that there were ten more collectives
then in the process of formation. Many of the
colonists who are developing their lands independent of the collectives are being financed directly
by the Bank.
One bank in Mexicali was financing the farming
of 7,500 acres of cotton, 4,200 acres of wheat,
and 750 acres of alfalfa. And the Bank, at the
time of this investigation, was making preparation
to finance the planting of approximately 40,000
acres of cotton in the vicinity of the old Ockerson
Levee. It was also ascertained that the Bank expected to loan as much as 6,000,000 pesos in the
development of the Delta lands in Baja California,
and that such loans would be to others than Ejidatarios. Another Bank in Mexicali, Baja California, was financing 7,000 acres in the Mexicali
Valley, planted to wheat and cotton.

NEW DEVELOPMENTS:
In addition to the thousands of acres of wheat
and cotton already growing in the more settled
portion of the Mexicali Valley, the following new
developments have been observed:
At a point 55 miles south of Mexicali, a large
tract of land comprising over 2,000 acres has been
cleared, bordered, and prepared for irrigation. It
was learned that this tract of land is to secure
water for irrigation from the rivei• Hardy, a body
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of water in the lower Delta which is fed by the
waters of the Colorado River.
At another point not less than 42 miles south
of Mexicali, and not far from the river Pascadero,
there were several recently developed cotton
fields of several hundred acres each In addition,
there were several tracts recently leveled and pre
pared for planting to wheat.
On the north side of the railroad now being
constructed, between Mexicali and Rocky Point,
about 30 miles south of Mexicali, there is a large
tract of land comprising several sections, which
on January 29, 1938, was being cleared, leveled,
and prepared for cultivation.
Below San Luis, in the state of Sonora, there
were five colonies consisting of approximately 600
families who were farming at least 10,000 acres of
land.
On February 3, 1938, there were 24 four-horse
Fresno scraper teams, 8 plow teams, and approximately 100 Mexicans engaged in enlarging the irrigation canal to accommodate water for irrigation
or more land in this section.
On February 2, 1938, the Mexican railroad
being built from Mexicali Baja California to Rocky
Point on the Gulf of California, in the state of
Sonora, was employing 600 persons, and it was ascertained that the Government had already spent
7,000,000 pesos in building 160 kilometers ofrailroad, and now had 3,000,000 pesos appropriated to
finish the road to Rocky Point, a remaining distance
of 46 kilometers. It was also learned that the
Government expected to have the railroad finished
in June 1938, and that the Government was now
preparing to build a wharf and facilities at Rocky
Point which would accommodate seagoing vessels and
that they expected to have these port facilities
finished by the time the railroad was complete.
It was learned from reliable sources that
there are approximately 35,000 people now living
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in the Valley of Mexicali, Baja California, and of
this number 10,000 are Mexican men employed in the
actual cultivation and development of land.
The majority of this new development has been
made possible by the construction of Boulder Dam,
which has regulated the flow of the river and
practically eliminated flood hazards. Reliable
records show that prior to this river control not
more than 180,000 or 200,000 acres of land were
being irrigated and cultivated from the waters of
the Colorado River. The regulated river now permits them to clear and plant land which they could
not have before the river was under control. It
is known that it is a matter of policy with the
Mexican Government, and an actuality, that these
lands are being prepared for irrigation and cultivation as fast as it is possible to do so. It is
claimed by the Mexicans that many hundreds of
thousands of acres of this land are far better than
any land that we have in the United States, as it
is a product of river silt and decayed vegetable
matter, which tend to make a loose and rich soil.
Prior to the construction of Boulder Dam, the
maximum amount of water used in Mexico in any one
year was 750,000 acre feet, which was used in the
year of 1928. This figure represents the maximum amount of water which could be beneficially
used on the Mexican lands at the time. The recent
developments in the Mexican Delta are enjoying the
safety provided by the construction of Boulder Dam
by the American people, and at the expense of the
American land owners. It is interesting to note
in this connection that, in a report made to
Congress, March 22, 1930, by the American Commissioners appointed to confer with the Mexican
representatives regarding the equitable use of the
waters of the Colorado River and other rivers, it
was stated that the Mexican representatives assert
that, under the arrangement for diverting water
from the Colorado River into Mexican territory and
transferring it to American territory, Mexico has
the right to use 3,600,000 acre feet per year.
With respect to this controversy, it seems
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that it would be appropriate to insert a letter
written by the Honorable Henry F. Ashurst, United
States Senator, to the Honorable R. Walton Moore,
Acting Secretary of State, Washington, D. C., under
date of December 8, 1936, which reads as follows:

Washington, D. C.
December 8, 1936.
Referring to:
Me 711.1216 M/921
Hon. R. Walton Moore,
Acting Secretary of State,
Washington, D. C.
My dear Mr. Secretary:
Your letter of December I received, advising that the diplomatic negotiations between the United States and the Republic of
Mexico regarding the equitable use of the
waters of the Rio Grande have reached an impasse because of Mexico's contention that
the consideration of questions pertaining to
the lower Rio Grande must be coupled with
questions relating to the Colorado River.
You further advise, in the said letter
of December 1, that your Department has not
hitherto seen its way clear to acquiesce in
the Mexican contention.
Whilst your Department did not concede
the propriety of the Mexican contention, you
have, nevertheless, with unclouded vision
clearly perceived that the distribution of
the waters of the Rio Grande is not and cannot be related to the problem of the waters
of the Colorado River.
Moreover, you have in your endeavours
-12-

Hon. R. Walton Moore

Dec. 8, 1936

to protect American rights, been quite unimpressed by suggestions of Mexican Diplomats
that the question of the disposition of
waters of the Rio Grande would come to a
standstill unless coupled with the question
of the disposition of the waters of the Colorado River.
The waters of the Rio Grande and the
waters of the Colorado River are not related
by propinquity, topography, physical geography or otherwise and a remote excursion of
the imagination could not supply a shred of
excuse for treating the waters of the Rio
Grande and the waters of the Colorado River
as a single problem or in an entirety.
Such of the waters of the Colorado River
as are now permitted to Mexico by the United
States are furnished to Mexico, neither by
Treaty norby International Law but by grace,
amity, and neighborliness, although the
actual American needs and requirements ultimately should and would consume and utilize
all of the entire flow of the Colorado River.
The United States is under no obligation, by Treaty, by International Law, or
otherwise, to recognize in Mexico a right to
demand the continuous flow into Mexico of
any of the waters of the Colorado River if
such waters may be diverted within the United States for beneficial use within the
United States. This has been the consistent
position of our Government with reference
to American rivers flowing into Mexico.
On December 1 2, 1895, Hon. Judson
Harmon, Attorney General of the United States,
at the request of the Department of State,
interpreted Mexican treaties and International Law as applied to Mexican claims
for Rio Grande water. He held that there
-13-
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was no Treaty or provision of International
Law which prohibited the United States from
utilizing the waters of American streams so
long as that water was on American soil.
(See Vol. 21 O. P. Atty. Gen. 274, et seq.)
On September 1, 1903, Hon. M. C. Burch
of the Department of Justice, wrote a report
at the request of the Department of State,
regarding the protest of Mexico to the diversion of water from the Colorado River for
use in the Ynma Valley, Arizona, and in the
Imperial Valley, California, holding that
there was no inhibition against American
citizens using Colorado River water so long
as the irrigation works were located entirely within the United States.
On August 20, 1919, the Secretary of
State, Hon. Robert Lansing, reported to the
Chairman of the House Committee on Irrigation of Arid Lands upon the provisions of
H. R. 6044, being a bill to assist in increasing the productive agricultural area of
the Imperial Valley, and held that the use
of the Colorado River water for this purpose
was not a violation of treaty obligations of
the United States to Mexico.
Under date of August 17, 1922, Hon.
Charles E. Hughes, then Secretary of State,
advised Hon. Herbert Hoover, then Chairman
of the Colorado River Commission, along
lines similar to those laid down in the report of Mr. Lansing. Mr. Hughes' letter is
published in House Document 359, SeventyFirst Congress, at pages 261, et seq.
The latest declaration of our Government
is the report of the American section of the
International Water Commission,United States
and Mexico, and is found on page 65, and is
as follows:
-14-

Hon. R. Walton Moore

Dec. 8, 1936

"It has always been held that a Nation
has a full right within its own territories of those resources which might
be necessary for its development or
for the comfort of its people. Any
granting of a portion of such resources to another nation must be regarded as a voluntary act of friendship and comity."
See also the copious memorandum on American
rights, in the Colorado River, prepared by
Mr. Karl F. Keeler, found at pages 192-282,
House Document 359, Seventy-First Congress.
Whatever privileges Mexico may assert
by amity and grace to waters of the Colorado
River, must be limited to the Colorado River
in a state of nature. Mexico has no reservoir or dam sites within her boundary on the
Colorado River where she could store any
quantity of water and she cannot require the
United States to supply such sites. Neither
can she claim the benefit of storage works
built within the United States through the
expenditure of funds of the Unites States
and for the avowed benefit of communities
and citizens of the United States.
Before the approval of the so-called
Boulder Dam Act, Mexico and the United
States together had completely exhausted the
available dependable annual flow of the
Colorado River, in its state of nature, and
Mexico's maximu m beneficial use in any one
year was 750,000 acre feet.
It is a principal of law that a person
who by his own efforts and expenditure of
his own money increases the available water
in a stream is entitled to control that
increase. Accordingly, Mexico cannot claim
the benefits of Boulder Dam or dictate the
-15-
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release of water therefrom.
Protracted and difficult contests in the
Courts and in Congress, furnish ample evidence of the earnestness and the urgency of
the American demands for the waters of the
Colorado River. The Debler Report, only
recently compiled by the Reclamation Service,
shows a complete utilization by the United
States of the waters of the Colorado River.
Mr. Debler has already drastically reduced
the demands and ultimate requirements of
some of the Basin States in order to eke out
the 750,000 acre feet annually permitted to
Mexico. Seven hundred fifty thousand acre
feet of water annually is the maximum amount
the Colorado River Basin States could by
grace or otherwise, surrender.
In returning my thanks for your polite
attention in writingtome upon this subject,
candor requires me to say that the proposal
of the Department of State to create a committee of three,---one member to be appointed
by the Colorado River Basin States, one by
the State of Texas, and one by the two thus
chosen (subject to the approval of the Department of State) or by the Department of
State -- to formulate a basis of a treaty
with Mexico (unless I have misconceived the
question) would be opposed by the Colorado
River Basin States, for many reasons, among
which are the following:
Senators from the Colorado River
Basin States would be reluctant to
restrict their future freedom of
action by agreeing in advance that
such committee shall decide how
much water might remain in the
Colorado River available for use
in the seven Colorado River Basin
States.
-16-
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The proposal to create such committee is untenable.
(a) It proceeds upon the
erroneous hypothesis that the
Rio Grande Basin and the Colorado River Basin have identical problems and have
interests of equal value at
stake, whereas in fact the
Colorado River Basin would be
called upon only to give and
supply water to Mexico whilst
the Rio Grande Basin would be
called upon only to receive
water from Mexico.
(b) It accords to one
State, Texas, equal representation with seven States of
the Colorado River Basin.
(c) It assumes that the
representative of the Department of State would be a
neutral and disinterested
third party, whilst the fact
is the Department of State
desires to negotiate a treaty
for the equitable use of the
waters of the Rio Grande and
is harassed by intimations by
Mexico that such treaty ean
be negotiated only by the
United States' surrendering
to Mexico, waters of the Colorado River, in excess of the
750,000 acre feet per annum.
(d) The proposal is impracticable because the Colorado River Basin is divided
into two definite groups with
-17-
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divergent interests, to wit:
the Upper Basin and the Lower
Basin. The Lower Basin is
also divided into two groups
with sharp conflict of interests, to wit: California and
Nevada on the one side and
Arizona on the other. In the
present posture of affairs,
it would be almost outside
the domain of possibility
for the Colorado River Basin
States to agree as to who
should be the Colorado River
Basin States' member of such
committee.
I respectfully decline to be a party to
or to support a treaty that would deprive
the Colorado River Basin States of a vital
portion of a natural resource belonging to
them.
Pray, accept assurances of my highest
esteem and regard,
Yours respectfully,
(Signed)

HENRY F. ASHURST

It is evident from the foregoing that Mexico
desires to exchange Rio Grande waters for waters
of the Colorado River, and would undoubtedly receive the support of Texas in such a proposal.
Mexico, to promote the treaty for exchange,
implies that unless this treaty is effected, they
will further deplete the Rio Grande by developing
irrigation projects within their country. We have
enaeavored to secure information regarding such
-18-

projects, and find that there are five projects
under construction, or contemplated, which will
affect the international waters. Four of these
projects are on the Rio Grande water shed, the
fifth on the Tiajuana River, which crosses the
international boundary line into southern California.
A brief outline of each of these projects will
be found listed below. The numbers designating
the project, refer to a map of like number in the
Appendix, which shows the general features of the
project and its location.
(TRANSLATIONS FROM THE SPANISH)
IRRIGATION SYSTEM #1
Rio Salado, in the State of Coahuila & Nuevo Leon
GENERAL DATA:

Zone of Irrigation
Location:

Municipality of Juarez in Coahuila;
Anahuac in Nuevo Leon

Normal rainfall:

19.7"

Average altitude:
Drainage area:
River:

656 feet
State of Coahuila,
11,200 square miles

Salado

Reclaimable acreage:

116,000

Transportation facilities: Mexico-Laredo R. R.,
with stations at Anahuac, Rodriguez and
Camaron. Mexico-Laredo Highway, gravelled.
-19-

System #1 (Cont.)
Objectives:

Irrigation and Hydroelectric development.

This project was started in November 1930.
WORKS CONSTRUCTED:
"Don Martin" Dam.
Reservoir:
Capacity
1,122,800 Acre Feet
Area
49,000 Acres
Length
12.4 Miles
Aver. rainfall
17.3"
Aver. evaporation 106"
Dam:
Type

Embankment of earth,
with revetments of concrete to the
highwater line.
MFX. height
107 feet
Length of crest
3225 feet
Width
19.7 feet
Altitude
872 feet Sea Level
Free-board
12.3 feet
Slopes --- upstream 1: 3/4
downstream 2: 1
Thickness of the revetment
7.87" at the top and
increased 1" each 69' down the slope
Auxiliary Dike:
Earthfill with revetment of masonry on the
inside slope.
26 feet
Max. height
5.7 miles
Length
19.7 feet
Width of crest
Slopes --- interior 1 3/4 : 1
2
: 1
exterior
10.2"
Thickness of revetment
-20-

Don Martin Dam (Cont.)
Spillway:
Type
Dike of timber piling spaced 29.5
feet apart;
coated with concrete below
water line in the shape of an ogee
Radius of circular part
20.8 feet
Thickness of timber
6.5 feet
Regulation of discharge is by 26 radial gates
of which 22 are automatic, opening when the
water reaches an elevation of 860.00. Max.
height to the lintel of the gates: 86.5 feet
Length: 795 feet.
Canal Principal:
- 63.4, discharge 880 cf s.
Slopes : 1 1/2 : 1
Camaron Lateral:
Q - 17, discharge 22 cfs.
Slopes : 1 1/2 : 1

Principal Canal South leaving the Villanueva
Siphon:
Q - 30, discharge 225 cfs.
Slopes : 1 1/2 : 1

Hydroelectric Plant of Salinillas located at
Kilometer 29.3, Canal Principal Installed Cap:
2 units of 1,000 CPE (H. P.)
Francis type turbines
Generation at 6600 Volts
Height of fall: 29.5 to 42.5 feet
Transmission line 33,000 V, 25.4 miles
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IRRIGATION SYSTEM k2
Rio Conchos, Chihuahua
Zone of Irrigation
State of Chihuahua, Municipalities of Camargo,
La Cruz, San Francisco de Conchos and Julimes.

Average

Average rainfall:

11.8"

altitude:

3750 feet

Drainage Basin:
Rio Conchos
Rio San Pedro

8,000 square miles

4,250

Use of the waters:
Those of the
storage in
a capacity
irrigation

Conchos and the San Pedro for
the Boquilla Reservoir, with
of 2,550,000 Acre Feet for
and energy.

Irrigable lands:
Present
Future

57,500 Acres
162,000 Acres

Work was begun in September 1932.
WORKS CONSTRUCTED:
Reservoir of the Boquilla Dam
Total Capacity --- 2,550,000 Acre Feet
Working Volume --- 2,000,000
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WORKS CONSTRUCTED (Cont.)
Dam:
Type
Material
Height
Length of crest

Gravity Arch
Cyclopean masonry
240 feet
845 feet

Spillway:
Type
Max. depth
Capacity
Length of crest

Overflow
8.2 feet
177,000 SF
2300 feet

Colina Dam:

Type
Height
Length

Earth dike with gravity overtflow section of cyclopean
masonry
66 feet
Dike 1320 feet
Overflow section 660 feet

Hydroelectric Plant:
3,000 Kw.
Capacity
Height of fall- 36 feet
One unit of 3,000 Kw.
ROSEaILLA Regulating Dam:
15,300 Acre Feet
Gravity overflow with Stoney
Gates 11 ft. x 11 ft.
Concrete
Material
49.5 feet
Height
470 feet
Length
150,000 cfs.
cap.-Overflow

Capacity
Type

All of the above works are the property of the Rio
Conchos Hydroelectric and Irrigation Company.
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WORKS CONSTRUCTED (Cont.)
Ojo Caliente Diversion Dam:

Max. flow
Type

142,000 cf s.
Composite type earthfill and
gravity overflow section
Material
Core of fine material with
slopes of gravel
Height
26.2 feet
Width of crest- 22 feet
Length of crown 4,800 feet
It
overflow sec.-- 1650 feet

Principal Canal:
Capacity
1475 cfs.
Length
65 miles
Cross-section - 575 square feet
WORKS IN CONSTRUCTION:
Diversion Dam on San Pedro River:
Max. flood ---Type
Material
Height
Length of crest
Elev. of crestDesilter

160,000 cfs.
Gravity overflow
Concrete masonry
31 feet
525 feet
3,905 feet
Radial gate 20 feet Radius

WORKS UNDER STUDY:
Hydroelectric Plant of San Pedro at Kilometer
105 of the Principal Canal
2400 CPE (H. P.); two
Installed Cap:
turbines of 1200 CPE (H. P.) each
Height of fall : 42.5 feet
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IRRIGATION SYSTEM #3
San Diego River, Coahuila.
,GENERAL DATA:
Location:

State of Coahuila, Municipality of
Villa Acuna and Jimenez

Rivers:

San Diego and Pumping Plant on Rio
Bravo (Rio Grande)

Irrigable Area:
Present:
Future:

14,400 Acres
18,750 Acres

Branch of R. R. to
Transportation facilities:
San Carlos and highway San Carlos to Villa
Acuna Project begun in August, 1930
WORKS:
Floodwater diversion dam of Cabeceras
Type and general characteristics:
Retaining wall of concrete armor, 525
feet long; desilter; and two outlets.
Depth of foundation: 2.5 feet
Maximum height:
13 feet
Outlets:
The one on the right bank diverts 175 cfs
into the San Miguel Canal to the dam of the
same name, and the one on the left bank diverts 175 cfs. into the Centenario Canal to
the dam of the same name.
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San Miguel Dam:
Earthfill with revetments of stone on its upper
slope and clay center
Capacity
8450 Acre Feet
Length of the crown
5200 feet
Length of the backwater
2.2 miles
Height
feet
29
685 Acres
Area inundated
Centenario Dam:
Earthfill with revetments of rock on the upper
slope
11,400 Acre Feet
Capacity
3280 feet
Length of the crown
42.5 feet
Height
2.8 miles
Length of backwater
963 Acres
Area inundated

San Miguel Canal:
27.4 miles
Length
175
cfs.
Capacity
long;
feet
3940
One siphon of 42" IP,
bridges
three
long;
a tunnel 7150 feet
Centenario Canal:

Length

39.2 miles and divided into
five sections:
Sec. 1 : 175 cfs.
2 : 175 cfs.
3 : 140 cfs.
4 : 5000 gpm.
5 : 140 cfs.

Balcones pumping plant: 3200 gpm.

Cost of this system: $2,139,643
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IRRIGATION SYSTEM #4
Juarez Valley, Chihuahua

GENERAL DATA:
Location:

City of Juarez

Precipitation:

8.46"

Average Altitude: 3400 feet
Average Temperature: 62 deg. F
106 " F
Maximum
It
3 "
F
Minimum
Irrigable Area:
With water under disposal under International Treaty: 19,000 Acres
With return flow from Units #1 & 2:
9,000 Acres
With well water: 17,300 Acres

Purpose of this Project:
Diversion of the waters of Rio Bravo
(Rio Grande) for irrigation
Transportation facilities: Mexico City-Juarez;
Mexico Northeastern; Juarez-Guerrar Railroads.
Organized as National System of Irrigation in
July 1933.
WORKS UNDER CONSTRUCTION:

Madre Canal:
Length
Capacity
Cost

48 miles
350 cfs.
$117,787
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System #4 (Cont.)
DIVERSION WORKS:
Capacity
Material

350 cfs.
Concrete with four hand
operated gates
60"
60"
$38,000

Width of gates
Height of gates
Cost
VARIOUS OTHER WORKS:

Finishing the network of drainage of the first
unit with an extension of 33.5 mile canal.
Interception drainage parallel to the Mexican
border by channelling the Rio Bravo.
Drilling a well on the island of Cordoba 15"
dia.; 75 feet deep.
Drilling two wells in Cedillos.
Enlarging the Carranza Canal which connects
the first unit with the second.
WORKS UNDER CONSIDERATION:
Readaptation of the following tributaries affected by the improvements of the Rio Bravo:

Guadalupe,
El Cuervo,

El Porvenir
Cedillos,
San Lorenzo, and Banderas.

Drainage of Units One and Two, and enlargement
of the network of canals.
Augmenting water supply by means of pumps.
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IRRIGATION SYSTEM #5
Rio Tiajuana, Baja California
Locality:

Tia Juana, Lower California. (Tia
Juana Valley)

Average rainfall:

9.05"

Elevation: 180 feet
Average Temperature: 61.5 deg. F
Maximum

102

Minimum

36

tt
TT

Drainage Basin:
365 square miles
Area
feet
Altitude
2625
Average
4800
feet
Maximum

Object of the Works:
Improvement of waters for irrigation and
domestic supply for the City of Tia Juana
Irrigable Area:

2950 Acres

Study of this Project was begun in February,
1927, by the Agency General of Agriculture
of Lower California, with the cooperation
of the National Commission of Irrigation.
Work was begun in 1928 by the Government of the
Northern District of Lower California, and
taken over by the CNI in 1933.
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System #5 (Cont.)
WORKS IN CONSTRUCTION:
Rodriguez Dam:
Type
Height
Length of Crest
Reservoir Cap.
Depth of Bedrock

Ambursen
230 feet
1915 feet
111,000 Acre Feet
295 feet

Practically finished
Spillway:
Type
Capacity
Length
Number of Compartments
Dimensions
Depth

Stoney Gates
150,000 cfs.
355 feet
9
30 feet x 30 feet
30 feet

Distribution System:
Canals and concrete pipe
Proposed Work:
38" pipeline 15.6 miles into the City of
Tia Juana

Cost of Project:
By the Lower California Government to 1933
By the Commission National of
Irrigation to June 1936
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$5,552,422
6,534,791
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Although the Rio Grande heads in the United
States, much of its watershed and several of its
important tributaries are entirely in Mexico.
More-over, it is the boundary between the two
nations for several hundred miles, making the diversion and use of its water subject to treaty.
Conversely, the Colorado River not only heads in
the United States but all of its tributaries,
watershed, and length, except an insignificant
part, are within the borders of this country. Upon
completion of the All-American Canal all diversion
and irrigation works will be on American soil,
further reducing to the smallest possible degree,
Mexico's claim to its water. It is obvious that a
treaty linking the two rivers is undesirable and
unnecessary.
Water, like any commodity, is the object of
contention only when there is an insufficient
supply to satisfy the demand. We have learned
from past experience that when water is scarce,
the one who has the first and best access to it
will take it, regardless of consequences or damage
to the injured parties below who may have had a
prior or better legal right to it. Water rights
are difficult to adjudicate and enforce between
citizens or states of one nation. To enforce the
artificial division of Rio Grande or Colorado
River water is impractical, and hopelessly objectionable.
Mexico has comparatively little storage on
the tributaries of the Rio Grande having to resort
to pumping in many instances to meet the local demand. From the information available at this time
Mexico is depleting the flow of the Rio Grande
1,600,000 acre feet annually and now has well prepared plans for future development which will increase this amount to 2,659,000 acre feet annually.
Water available to the United States under present
conditions would necessarily be excess flood waters
anq, with so little hydrological knowledge of the
Rio Grande watershed in Mexico, it is possible
that Mexico is offering to exchange an unreliable
or non-existent quantity for a well regulated and
reliable supply of Colorado River water.
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It is absurd that we should consider the exchange of water over which we have control for
water which we do not control.

COLORADO RIVER WATER NOW GOING TO MEXICO:
Prior to the construction of the Boulder Dam,
the United States and Mexico used the entire flow
of the Colorado River during the dry season; during abnormally dry years, both the Mexicans' and
the Americans' land suffered from a lack of water.
During the flood season, there was always the prevailing danger of flood. Boulder Dam having been
constructed for the dual purpose of flood control
and storage, has completely altered this situation.
From reliable records taken at gauging stations along the Colorado River, it has been determined that, in the past, the mean annual discharge
at Boulder Damsite has been more than 17,000,000
acre feet. Providing there is only normal development in the Upper Basin States in the near
future, it is reasonable to assume that there will
Le an average of not less than 15,000,000 acre feet
of water entering Lake Meade annually for the next
few years. When Boulder Reservoir is full, which
it is estimated, will be within the next year,
15,000,000 acre feet of water will be released annually to provide storage capacity for flood control. This water so released will first be used
to develop power, and later used to satisfy the
irrigation demands in the United States and Mexico.
The present total irrigation demand for stored
Colorado River water in Arizona, California and
Nevada is approximately 3,100,000 acre feet annually. In the near future when the projects under
construction in Arizona and California are complete, this use will be increased to approximately
4,600,000 acre feet annually. The reservoir
losses from Parker and Boulder Reservoirs will
amount to 800,000 acre feet annually. By deduction
it is evident that, upon the filling of Boulder
Reservoir, there will be 11,100,000 acre feet of
well regulated flow going into Mexico annually.
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In the near future, there will still be 9,600,000
acre feet going to Mexico. This quantity should
gradually he reduced, in proportion to the rate at
which projects are developed in the Colorado River
Basin within the United States.
Mexico has no moral or legal right to the
benefits derived from the construction of Boulder
Dam. It has been conceded that she has a right,
granted by comity, to the amounts of water used
prior to the construction of Boulder Dam, namely
750,000 acre feet. A large scale reclamation program in the Mexican Delta region at this time would
create an awkward international situation.
It has been estimated by the Bureau of Reclamation that it will require five years and
$3,000,000.00 to complete a comprehensive survey
of the Basin. This information is required before
a co-ordinated plan of development can be assured.
There are many factors entering into such a plan;
consideration must be given not only to the use of
this water for agricultural purposes, but for the
development of power and domestic use.
The projects must be well planned in order
that they may be economically feasible and in conformity with an intelligent plan which will result
in this water being beneficially utilized wholly
within the United States.
It is only during this development period that
there will be a large volume of water going to
Mexico which will ultimately be used in the United
States.
Mexico will always receive as much or more
water than she beneficially used prior to the construction of Boulder Dam. It is estimated that,
with the ultimate development of American projects,
Mexico will receive 900,000 acre feet annually
from the return flow of these projects, plus
300,000 acre feet annually from desilting operations.
Before the completion of Boulder Dam, much of
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the present Delta area was at the mercy of a shifting, treacherous river than inundated the lowlands
cutting new channels, and dooming the best part of
it to be a fertile wasteland. During this period
only the lands protected by levees could be put
into cultivation, and this acreage was limited by
the water available from the normal flow of the
Colorado River.
In 1913 there were approximately 50,000 acres
cultivated in the Mexican Delta; it is estimated
there were 200,000 acres cultivated in 1935; in
the present year, 1938, it is reliably reported
there are 424,000 acres in cultivation. The average annual increase in acreage for the period 1913
to 1935 was 6,800 acres, jumping to 74,600 in the
period 1935-1938. This increase was made possible
by the construction of Boulder Dam with consequent
control and regulation of the River flow. There
still remains 900,000 acres of irrigable land in
the Mexican Delta. If the present rate of development is continued, it will result in a great economic loss to Mexico, due to the fact that waters
used for the development of this land will necessarily be withdrawn and used in the United States
at some future date.
To avoid this inevitable complication, notice
should be served on Mexico that they are developing
this land at the risk of the water being withdrawn
when needed in the United States. This notice
should be served through the proper authorities,
and should be accompanied by all of the available
supporting evidence possible.

RECOMMENDATIONS:
Gauging stations should be established at the
boundary line between the United States and Baja
California, Mexico, and also at the boundary between the United States and Sonora, Mexico, so that
accurate record of the water entering Mexico may
be kept. This will also make it possible to determine the return flow from projects on the American side.
-35--

In conformity with suggestions made at Santa
Fe, March 17, 1938, by Mr. E. B. Debler, of the
United States Bureau of Reclamation, each of the
Basin States should make preliminary investigations and reconnaissance surveys of all of the
projects they deem feasible and subject to the
economical use of the waters of the Colorado River,
listing these projects in order of preference for
immediate investigation. They should make reports
stating the acreage, water required, estimated
cost, and cost and time required to make complete
reports and surveys. The same detailed information should be given respecting trans-mountain
diversions.
This information will serve a dual purpose.
It will serve as a guide to the United States
Bureau of Reclamation in planning their program of
surveys, thus facilitating realization of these
projects. Secondly, but not less important, it
will serve to give notice to Mexico that there
will be no excess water for use in Mexico, other
than that which she enjoyed prior to the construction of Boulder Dam.
This, or a similar program, should receive
the support of all of the Basin States; by their
combined efforts they should get for the Bureau of
Reclamation the necessary appropriations to conduct surveys simultaneously in all, the states. If
this program is adopted we believe the result will
be a well co-ordinated plan of development. Undoubtedly, the estimated water requirements of the
several states will show a total greater than the
amount available, but this fact should indicate to
the states that intelligent planning is necessary
to secure maximum benefits to the Basin.
We recommend that aCommission of seven members
be created, one from each of the Basin States.
This Commission to serve in an advisory capacity
only, its duty being to serve as a clearing house
for information; to preserve amicable relations;
and to unite in securing appropriations and to
strengthen unity of purpose, to the end that we may
develop the waters of the Colorado River to the
fullest extent.
-36-
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APPENDIX

No. 1.
Mexican Delta
Looking Southwest From Colonial Lerdo

Mexican Delta - Looking Northeast
No. 2.
From a Point About 40 Miles South of Mexicali.

No. 3. Looking East From a Point on Railroad
5 Kilometers North of El Doctor.

gab

No. 4.
Looking NorthwestAt Point 19 Kilometers North of El Doctor.

No. 5.Cotton-growing
40 Miles Southeast of Mexicali

No. 6.

Irrigation Canal
Miles
South of Mexicali
22

No.

7.

Field of Barley in Mexicali Valley

No. 8. Mexican Delta Lands - Looking South
From a Point 40 Miles South of Mexicali

No. 9.

No. 10.

Lookinu
50 Ni1e

From 'olonial Leruo outh of San Luis.

School Building in Ejido Coahuila Feb. 2, 198.

No. 11. Headquarters of Meyiean Ejidatarios
in Baja California.

No. 12.
Looking East
From a Point Near Ockerson Levee.

No. 13.
Mexican Delta Lands
Northeast From Point 40 Mies South of Mexicali

Mexican Delta Lands - Looking South
No. 14.
From a Point 45 Miles South of Mexicali.

Nc. 15.

View of West Line of Colonial Carranza
44 Miles South of Mexicali.

No. 16.
View of Improvec Lands
About 20 Miles Southeast of Mexicali
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