


Memorandum on

~ TREATY WITH MEXICO RELATING TO

} UTILIZATION OF THE WATERS OF CERTAIN RIVERS

With special reference to
the portions of the Treaty relating

to the Colorado River

by

R. J. Tipton, Consulting Engineer,
Denver, Colorado

March 1944




Colorado Water Conservative Board,
State Office Bullding,
Denver, Colorado.

Gentlemen:
I am transmitting herewith my analysis of the

recently negotiated treaty with Mexico relating to the
utilization of the waters of certain rivérs; My analysis
is directed‘principally to thoée provisions of the treaty
relating to the Colorado.River. |

I recommend support of the ratification of the
treaty-for_ths reasons set forth in the memorandum.

Respectfully submitted,

N /A

Consulf{ing Engineer
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lo River, the Lower Rio Gr

| the Tijuana River. This treaty was signe

' 3§ 1944 and transmitted by the President to the Ser

the United States on February 15, 1944. The provisions of

> treaty dealing with the Colorado River are well within a

Egi%mula which the majority of the members of the Committee
of Sixteen of the Colorado River Basin, approved at Santa Fe,

New Mexico in April, 1943,
The following is a discussion of those portions of
the treaty which relate to the Colorado River and their effects

upon the uses of water in the United States. The discussion

is divided into several sections., The first section consists

of a summary and conclusions. The next section is a general

discussion of the international and domestié situation which
exists on the border streams which make a treaty desirable.
- Those terms of the treaty relating to the Colorado River are

then discussed and conclusions of the writer are given con-~

&

cerning the effect of the terms of the treaty on water uses

1 the United States. Californla's position next is out- |

in some detail. Her major objections to the treaty ara :

g present davelopment,-ﬁ

i -~




development and the feéatures in the vlicinity of the border

appears &as Appendix A. Some'difference of opinion exists as

to the water supply and present beneflcial consumptlive use

on the Gila River. This matter is important when consider-

i
ing interstate relations of the Colorado River under the

terms of the Colorado River Compact. Discussion of this

item sppears in Appendix C.

Appendix D is a discussion of reservolr evapora-

tion, desilting water, channel losses below Boulder Dam, and

probable spiils from Lower basin reservoirs under ultimate

conditions.
All detailed tables appear in Appendix B.

SUMMARY AND CONCLUSIONS

1. The terms of the treaty are fair and equitable
to each country. They correct for all time an Intolerable
condition that was developing with respect to the use of the
waters of the international streams.

2, The treaty, if ratified, .will remove & cloud

from future development in the United States. With the
amount of water to be received by Mexico remaining uncertain,
development of large projects in the Unlted States for the
use of substantisl quantities of Colorado River water were

“hazardous, since the water supply could be adversely affected
by the terms of a treaty negotiated in the future allocating

water to Mexico.

3, The terms of the treaty with respect to the
allocation of waters of the Colorado River sre in accordance

with the provisions of the Colorado River Compact agreed to
by the seven Colorado River Basin States. This compact pro-

vides for the apportionment of certain water for the use of
Mexico, should a treaty be negotlated providing for such

use.

4. The terms of the treaty with respect to the
Colorado River are more favorsble than the formula which was

approved at Santa Fe in April, 1943 by the majority of the
Commlttee of Sixteen of the Colorado River Basin.



~ Los Angeles Aqueduct, are amortized.

¥ 5, More than sufficlent water will be avallable
from the Colorado River system to supply all uses 1n the
United States and Mexico for many years beyond the time that
the costs of present constructed works in the Colorado River

pasin, including Boulder Dam, All American Canal, and the
It is entirely possi-

ble that all practicable development in the United States
can be made without conflict with the uses of water by
Mexico under the terms of the treaty. '

6. It is estimated the terms of the treaty will
require a delivery of water from above Imperial Dam for use
of Mexico of 400,000 to 500,000 acre-feet per annum. Under
the most adverse combination of circumstances this amount
would not exceed 600,000 acre-feet. The balance of the de-
liveries to Mexlco will be made from return flow and desilting

water.

' 7. The terms of the treaty will not adversely affect
the use of the water apportioned to the Upper and Lower basins
in the United States By Article III (&) and (b) of the Colo-
rado River Compact; namely, 16,000,000 acre-feet. In addi-
tion to the 16,000,000 acre-feet a substantial amount will
remain for use in the United 8tates, as indicated in the fol-
lowing table which is based upon the wateér supply for the L46-

year period 1897 to 1943, inclusive.

Item No. : Item Acra?Feet
1 Upper Basir, primaf& use | 7,500,000

2 = Lower Basin, maln stream and tributaries
above Gila - primary use 7,500,000
3 Lover Basin, Gila | 1,000, 000

Minimum additional for use in-the basin
from surplus to be allocated under Art.

IIT (f) and (g) of the Compact 1,395,000
5 Total for consumptive use in the United
States, including reservoir evaporation

and desilting water 175395, 000

Item 4 may be as much as 1,800,000 acre-feet and item
5 &8s much as 17,800,000 acre-feet.

‘8. At the time further apportionment of the waters
Of the Colorado River are made under Article 11 (f) and (g)
N

gilthe Compact, 1f the Lower basin should choose to charge
Mmain stream Lower basin reservolr evaporation and



- 5,362,000 acre-feet of water from Lake Mead, providing such

desilting ﬁater to the water which might be apportioned to
it at that time, the net remaining amount for use out of the
surplus would average between 500,000 and 900,000 acre-feet.

P 9. Present contracts for the purchase of electrical
energy generated at Boulder Dam will not be adversely affected
by the treaty. On the other hand, the amount of filrm energy
that can be generated in periods of low runoff might be
increased by the terms of the treaty.

_ 10, The State of California has contracts with the
Secretary of Interior for the delivery of an aggregate of

vater is available under the terms of the Colorado River Compact
and the provisions of the Boulder Canyon Project Act. 4,400,000
acre-feet of the yater is to be supplied from water allocated
by Section III (a) of the Colorado/River Compact, namely, from
the 7,500,000 acre-feet allocated by that section for bene-
ficial consumptive use by the Lower Basin. The remaining
962,000 acre-Teet must/’ come from unapportioned surplus. The
contracts for the delivery of this water are not firm since
this type of water cannot be apportioned until each basin is
consuming all of” the water allocated to it under the Colorado

River Compact, and, in any event, such allocation cannot be
made prior to 1963. '

1l. Nevertheless, 1f the uses of water by California
under her contracts are made within the terms of the Compact
and the provisions of the Boulder Canyon Project Act, and if
the water covered by the California junlor priorities is rec=-
ognized in the future by an allocation to them, under Article
III (f) and (g) of the Compact, then the terms of the treaty
will not curtail sucH use. This is on the assumption that
there should be charged to all water uses the actual reservoir
evaporation and desilting water required to effectuate those

uses. :

12. The amount of water to be received by Mexico
from the Colorado River under the terms of the proposed
treaty probably does not exceed the amount Mexico would have
recelved under the offer made in 1929, which offer has fre-
quently been interpreted to mean a delivery of 750,000 acre-
feet to Mexico. Such offer Included, in addition to the
750,000 acre-feet, main canal losses, and in addition thereto
Mexico would have received all drainage water accruilng to

the stream below the point of delivery.

13. If the treaty is not ratifled, arbitration of
the problem by Mexico is certain to be called for. If the
problem were arbitrated, the results of arbitration could
well be more unfavorable to the United States, including
California, than the terms of the treaty. Not only would
the quantity of water be involved but the problem of the
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the waters of the border streams.

- the Upper Rio Grande (above Ft. Quitman) the con-

5 g_ﬁiiaﬁ of 1906 allocated 60,000 acre-feet of water for use

by Mexico in the Juarez Valley. To limit Mexico to the ol

ing of only this amount of water, it became necessary to con-
struct what is known as the American Canal, heading in the
upper Rio Grande immediately above the point where the river
ceases to be the boundary between the two countries. All
water normally released from Elephant Butte reservoir for use
in the United States below El Paso is diverted through this
~canal and the 60,000 acre-feet of water allocated to Mexico
is permitted t§ flow down the stream to the International Dam
for diversion by the Mexican canal, the Acequia Madre.

On the Lower Rio Grande below Ft. Quitman about 70% of
the water ié'furnished by Mexico. Development by Mexico of
the water of her tributaries of the Rio Grande for consumptive
use purposes has been fairly rapid since 1926. Among the
various works that have been constructed is the Azucar Dam

nd reservoir near the mouth of the San Juan River, one of

incipal Mexican tributaries, which enters the stream

:tely above the Lower Rio Grande Valley (Brownsville

.



al), abov
the United States area. This Mexlcan gravity head-

g low water periods could practlcally dry the stre

.used by them.
The Unlted States in the face of these conditions, and

with threats of additional depletions of its water supply, B
e
conceived the so-called Federal Project No. 5, which would
alse withevt adam and
divert water from the Lower Rilo Grandgdabove a point where
it would be practicable for the Mexican Government to divert.

The other features of the project consisted of a long

canal to carry the water from the point of the diversion po
an off-channel reservoir and thence to a terminal reservoir
which in turn was to supply a canal intended to furnish
water by gravity to the various éanals serving the Lower
Valley, thereby making unnecessary the operation of
major pumping plants which now serve those canals.

The intention of Project No. 5 was to convert from an 3
international to a domestic status water required for the f

irrigation of lands in the Lower Valley, making this area

pendent of Mexico. The project was authorized for
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lined and prepared by its Deparbment of Agriculture.

_ Approximately 1, 800 000 acre-feet were diverted for use in
1943 This use of Colorado River vater was far short of
that which had been visualized by the Mexican Department
of Agriculture as the ultimete use, Plans have been pre-
.pared and 1ateral§ were being ﬁrojedted for the irrigation
of an areé which would have required the diversion of some
2,000,000 acre-feet of water per year. With the large ex-
cess of controlled water which will flow to Mexlco for
several years,_Mexico's use could be materiall? increased.
As a part}of the plans for the use of water in Mexico,
investigations were under way for the constrﬁction of a
diversion structure on the main river in Mexico below the
lower boundary. Such structure, in the absence of a trea-

ty, could be constructed without regard to its effect on’

interests in the United States.
After full development in the United States tne opera-

of the All-American canal, together with t.he stor-a.ge




With the guestion of the use of border waters unresolved

there exists a cloud over large water development in the
United States on both the Lower Rio Grande and the Colorado
.RiVGr. Such cloﬁd, however, in the Lower Rio Grande was
largely removed by the authorization for construction of
Project No. 5. With respect to the Colorado River basin
the Colorado River Compact recognizes the probability of
the negotiation of a treaty with Mexico and allocates water
of a certain class to take care of the obligations of such
a treaty. The possible effect of the terms of a treaty
which might be negotiated sometimé in the future was be-
coming an increasing deterrent to the planning of large
projects for the use of Colorado River water. In the up-
per basin the question 1s continually arising as to what
will happen if curtailment must be made at any time in the

future in order to enable the basin to make its dellveries
at Lee Ferry under the terms of the Colorado River Compact.
Each time a large project is authorized for construction

other interests within the basin which have ambitions for

the development of projects in the future wonder whether

under curtailment such projects will have a junior status

and must give way first in case of required curtailment to

meet the terms of the Compact. The uncertainty of the

Mexican situation has intensified this difficulty. It

would be possible for the terms of a treaty to require de-
livery of water to Mexico in such amounts as would necessi-

tate the Upper basin making deliveries in excess of
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this eﬂé&ﬂ'be done. However, 1t has been

‘ﬁ@ﬁlﬁfbefallocated by treaty for use by Mexico. The un-

- certalnty of the amount of the allocation has made uncertain

Y

the extent to which the Lower basin states could afford to go

in the planning and financing of large water development

-

projects.

These uncertainties and deterrents to sound planning for

future development of water supplies in the basins and the

finéncing the projects for the use of those waters will now
be removed if the treaty is ratified. Each basin will know
the amount of water available for its development and the
three states in the Lower basin will have & pretty fair
knowledge of what will be avallable for use under their
existing contracts with the Secretary of the Interior.

The unhealthy maneuvering by each country for a more
favorable position will be removed by the terms of the

~ treaty, which terms are considered to be equitable and fair

~ to both countries.




'The articles relating specifically to the Colorado River
General articles

are all contained in Part III of the treaty.
in other parts of the treaty also are important to the Colo-
rado River basin. '
Articles 10, 11, and 15 of the treaty provide for the
gmounts, pbints and manner of delivery to Mexico of Colorado

River water by the United States. Article 10 provides that

the United States shall deliver to Mexico, in accordance with --  :
a schedule to be furnished by her, a mi_nimum of 1,500,000 :
acre-feet of water from anﬁ and al%}soufces, and that when
surplus water 1s in the river the United States will under-
teke to deliver up to but not-exdeeding 1,700,000 acre-feet
per’year, the availability of surplus to be determined by
- the United States section of the commission, with the further | j
| provision that Mexico can acquire no right to the use of | |

%igﬁgrs of the Colorado River system "for any purpose whatso-

1in excess or 1,500,000 acre-feet annually. In the




be reduced in the Sameé proportion as consumptive uses in the

United States are reduced.
The treaty pravides for threes general points of delivery -
a point on the land

the limitrophe section of the river,
where the Alamo

boundary near San Luis, Sonora, and the point

or other equivalent canal crosses the upper land boundary.

Deliveries in the limitrophe section of the river are to be

made from any waters reachling that section "whatever their
origin". From the time that Davis Dam and reservoir are
blaced in operation until January 1, 1980, 500,000 acre-
reet of the water allocated to Mexico shall be delivered to
the Alamo canal by meané of’ the All-American Canal and
1,000,000 acre-feet shall be delivered in the 1imitrophel

section of the river. After January 1, 1980, 375,000 scre-

feet shall be delivered through the All-American Canal and
1,125,000 acre-feet in the limitrophe section of the river.

In Article 15, which provides for the scheduling of the

deliveries of water to Mexico, certain minimum and maximum

limitations on the scheduling are fixed. Two schedules are

provided for, one for the delivery of water by the All-

American Canal for the two periods, and one for the deliv-
The

ery of water in the limitrophe section of the river.
treaty itself schedules minimum rates of delivery accounting
for 900,000 acre-feet of the total minimum guaranteed deliv-

ERSENI 600,000 acre-foet. The mindmum schedule was so

designed as to account for practically all of the firm re-

SUREloy that might reach the river below Imperial Dam



’-ﬁ®0;aifas, at any time, %he;@urpbﬂﬁi

‘the maximum deliveries within the Q&P&Qfﬁ' 
- facilities,
- It may be possible that at some time in the future by

mutual agreement Imperial Dam may be used to deliver water to
Mexico by some means other than through the All-American ILQq
€anal. For example, water might be delivered to Sonora lands
through ap extension of the canal constructed to serve the
first unit of the Gila project. In the event such agreement
is made, the deliveries through the All-American Cana; shall
be reduced by the amount of the deliveries to other points
on the land boundary. This is covered by paragraph B aof
Article 15.

Paragraph C of Article 15 1s important. It glves the
ﬂnited States the option of supplying winter water for the
months of October to February, inclusive, through the Alamo

Canal from any source whatsoever in lleu of the use of the
All-American Canal for this purpose. This permits the United R |

 States to supply such water from drainage returns reaching




es of water through the All-American Canal providing

2 can be done without being detrimental to the United
-Btates, and providing further that the delivery of such ad-

ditional quantities will not have the effect of increasing

the total amount of water delivered to Mexico. This will

permit Mexico to receive larger quantities of clear water
during the period when the silt problem is the greatest, if
this can be done without detriment to the United States. : o

. In paragraph D Mexico also declares her intention to co- %

operate with the United States by attempting to curtaill de-
liveries of water through the All-American Cenal if neces-

sary to make full use of éll available water supply. Such
curtailment might be desirable in periods of low water supply -
in order that the United States shall get credit for all avail§
able return flow reaching the stream below Imperial Dam.
Paragraph E of the Article 15 provides for the manner in
which the 200,000 acre-feet of surplus shall be delivered to
xico if such surplus 1s avallable.

graph F gives Mexico the privilege of changing.hek"‘




IT is correspondingly reduced; pr

18 as to the rates of delivery shall always?b@g{;:i :
spondingly increased and reduced. - o

Certain phases of the allocation and scheduling arti;leﬁ

are Important. Attention is called to the fact that delivery

of water to Mexico is from waters of the Colorado River "from
any and all sources" and aléo "that the United States shall
deliver all waters allocated to Mexico wherever these waters
may arrive in the bed of the limitrophe section of the Colo-
rado River"” except the water to be delivered to the All-
American Canal and at the land boundary near Saﬁ*Luis, Sonorae,,
and that Ysuch waters shall be made up of the waters of the
said river whatever their origin x x x". The phrésé Y£rom
any and all sources" and statement "whatever their origin%
mean that there shall be included as s part of the deliveries
to Mexico and there shall be charged against the allocation

to Mexico any drain water or waste water accruing to the
river from the United States projects, regardless of theirp
quality, either from the standpoint of silt or dissolved

e
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canals but to.carry the sand and silt down the

stream to the Gulf. Such sluicing water must be taken from
the 1,500,000 acre-feet that 1s allocated to Mexico. The
net amount remaining for diversion by Mexico may therefore be
~less than 1,500,000 acre-feet, but she will have no additional
claim on the United States for the delivery of additional
water for sluicing or any other purposésg svch as salhﬁ¥% ontrol.
The provision for reducing deliveriss to Mexico in the
event of drought in the same proportion as consumptive uses
in the United States are reduced applies to conditions in
i . both the upper and lower basins. It is certain that seVeré
droughts will be felt in the upper basin prior to the time

they are felt in the lower basin. If curtailment of uses

in the upper basin results on account of the drought, pro-
portionate reduction would be made of deliveries of water to
Mexico, on the basis however of the relationship between the

curtailment to the total consumptive use in the Uniteg States.

The amount of water to be delivered through the A11-

American Canal has some significance. If the ma jor diversion




&gange such 90,000 acres of land. Until that time & minimum

~ delivery up to 500,000 acre-feet from the All-American Canal -
is provided for. During this first period when the silt X b=
problem will be greater than it wil%tduring the latter peri-
od, 500,000 acre-feet of clear water is guaranteed to Mexico.
This delivery will not interfere with the operation of United
States facilities because of surplus water in the river.

Article 12 provides for the construction of certain

Mexico and
works byAtha United States &ﬂﬁ:ﬁﬂ:inn; including a me jor
grea-+¢r'

diversion structure feor the diversion eof g mEFer part of the
waters allocated to Mexico, and the Davis storagé dam and
reservoir, both of which are to be constructed within a five-
year period. The major diversion structure is to be con-

structed by Mexico at its expense, and simultaneously there~
with, there are to be constructed, at Mexico's expense, sugh
levees, drainage facilities and other works and improvements

to existing works as are, in the opinion of the commission,
deemed to be necessary to protect lands within the United p 28
States against damage from floods or seepage that might re-

~ sult im the construction, operation, and maintenance of the
d: érsion structure.




end of the Pilot Knob wasteway to the international "“:

-S%uﬁdary*an& a canal to connect the main diversion structure

- if this structure should be built in the limitrophe section

of the river with the Mexican system of canals &bt a point on

the international land boundary near San Luis, Sonora. BZ= The
. el

%rticlenprovides that such works required or constructed shall

be operated and maintained by the United States section at

the expense of Mexico, and that Mexico shall pay the cost of

This
any sites or right of way required for such work. Ths articie

also provides for the construction, operation, and maintenance
of the gaging statlions necessary for the administration of

the terms of the treaty.

If the main diversion structuré for Mexican uses 1s con-
structed in the limitrophe sectlon of the river, the design
and construction shall be under the control of the Commission.
st g is located entirely in Mexico, such is not the case.
HO?QVBP,'in either event, the required protective works shall

- be determined by the Commission.

e

~ Article 13 is a general article providing for the study,

igation and preparation of plans for flood control on

orado River from the Imperial Dam to the Gulf of
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Imperial Dam-Pilot Knob section of the All-American Cenal; and
provides further for the payment by Mexico of the proportion-

ate part of the total costs of the operation and maintenance

of such facllities. It provides further that in the event the

return from the sale of hydroelectric energy becomes availap}e
for the repayment of a portion of the cost of these works,

Mexico's obligation fer repayment shall be reduced in the same

proportion as the total costs are reduced. £

Certaln general provisions are important so far agﬂColorado

River 1s concerned. Article 17 provides for the use of the

channels of the international rivers for the discharge of
flood or other excess water without limitation by either

country and with the provigion that neither country shall have

any claim whatever with respeet to damage caused by such use.
In other words, while the water schedules furnished by Mexico
cobic feet per second
cannot call for delivery in excess of 5,500 es=fss., yet the
United States may use the channel of the river to carry water
released for flood control from Lake Mead or any other reser-
voirs constructed and operated on the stream or 1ts tributaries
without Mexico having any right to claim damage which might he
caused by such releases, Each country, however, declares its

Intention to operate its facilities in such & manner consistent
with normal operation as to gvoid, as far as feasible, material
damage in the territory of the other.

Article 27 is g transitory article providing that Articles
10, 11, ang 15 of the treaty, which are the allocation, point
g delivery, ang scheduling articles, shall not be applied



right to construct and operate at h 3

iversion structure in the bed of the Colc

e -

or the purpose of diverting water into the Alamo Cat

. : iding that the plans for such structure, 1ts constructic
"éﬁﬁ-ﬂperation shall be subject to the approval of the Unité&’_:”
States section. The United States declares its interit during
the fivé-year transitory period to use its best possible ef-
forts to cooperate with Mexico to the end that the irriga-
tion requirements for lands irfigated in Mexico during the
year 1943 shall be satisfled; water-therefof, however, being

water not required for use in the United States.




e

. ioners of the seven states visualized the possi-

of the negotiation of a treaty with the United Mexican

 States which would allocate waters of the Colorado River for

use in Mexico. Specific provisions were made in the Compact

for the use of certain waters for that purpose. The alloca-

tion section of the Compact is quoted as follows:
 "ARTICLE III

'(a) There is hereby apportioned from the Colorado
River system in berpetuity 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

Supply of any rights which may now exist.

'(b) 1In addition to the apportionment in paragraph (a),
the Lower Basin 1is hereby given the right to increase )
1ts beneficial consumptive use of such waters one
million acre-feet per annum.

'(c) If, as a matter of international comity, the United
States of America shall hereafter recognize in the Uniteg
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 baragraphs
(a) and (b): and if such surplus shall prove insufficient
for this purpose, then the burden of such deficiency -
shall be equally borne by the Upper Basin and the Lower -
Basin, and whenever necessary the States of the Upper

B Division shall deliver at Lee Ferry water to sSupply one-

half of the deficlency so recognized in addition to &

- that provided in paragraph (d).,

' @ﬂ o The'states of the Upper Division will not cause -
flov of the river at Lee Ferry to be depleted below
egate of 75,000,000 acre-feet for any period of
tive years reckoned in continuing pro '
with the first day Qf-Oetpben¢§f




quire the
applied

to domestic and agricul:

) Further equitable apportionment of the beneficial
uses of the waters of the Colorado River System un-

apportioned by paragraphs (a), (b), and (c) may be made
in t

n the manner provided in paragraph (g) at any time after
‘October first, 1963, if and when either Basin shall

have reached its total beneficial consumptive use as

set out in paragraphs (a) and (b).

'(g) In the event of a desire for a further apportion-
ment, as provided in paragraph (f), any two signatory
States, acting through their Governors, 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 equitablg between the Upper Basin and Lower -
Basin the beneficial use of the unapportioned water of
the Colorado River System, as mentioned in paragraph

(f), subject to the legislative ratification of the

signatory States and the Congress of the United States

of America." | T

Attention is directed to subsection (c¢) which provides
Specifically that should a treaty be negotiated with Mexico.
the waters allocated to.Mexico should first come from waters
in addition to those apportioned by subsections (a) and (b),
or, in other words, waters in excess of 16,000,000 acre-feet
Per annum. The subsection pfovideg further that, should

'rgnch surplus over the 16,000,000 acre-feet be insufficient

satisfy the Mexican allocation, the deficiency should be

qually by the upper and lower basins. Attention is
to provisions of subsection (f). This sub-
all waters covered by subsections (a



1ts total beneficial consumptive use of

'“hioned under subsections (a) and (b).

g rebable +hat ' uqsﬂ
. A%oﬁ yea;:'s, extending well beyond the timeﬂ when the

costs of Boulder Dam 588} and all other works presently

constructed in the basin are amortized, ample water will be

avallable under all conditions to supply all uses in the
United States angd the obligation of the United States to
Mexico under the terms of the treaty. The following dis-

cussion relates, therefore,lto th&ﬁ time when the two nations

may be using for consumptive-use purposes a;l the water sSupply.
~ availsble in the bagin.

- Effect on uses

of water for consumptive usé in the United
States :

An analysis of the wvater supply records indicates that

the minimum guaranteed delivery of 1,500 000 acre-feet to

Mexico will all be supplied frcm water over and above that
apportioned by subsections (a) and (b) of Article

Colorado River Compact,

III of the

s

It is estimated g minimum of 1,395,000 acre-feet will be

available to take care of additional uses in the United States
. of water which mg

Y be apportioned under Article IIT (f) and

Qf the Compact. This quantity might be as much as

&@ra4feqt.




anment under those articles fop net use is estimsteﬁ

ot less than 500,000 acre-fest. It may be as much &s

"i«hVO acre-feet.

: The_burden on the water above Imperial Dam imposed by the
treaty:obligations will be influenced by two main factors,
ﬁ‘inE the areas on which Arizona will use the'majortpart of
lita shere of the Colorado River, and the amount of desilting
. water required under far-future conditions. Under the most
favorable combination of circumstances it is estimated the
demand‘bn water above Imperial by Mexico will be limited to
the 375,000 acre-feet to be'delivered through the All- 1
American Canal. Under the most unfavorable combination of y ]
circumstances the maximum déﬁand on water above Imperial Dam
to satisfy the treaty obligations to Mexico is estimated at
%%%Fﬁ06 acre-feet.
.f*”*' iny two general reglons are available on which to utilize 3;
“Ehegé5800,000 acre-feet, or major portions thereof, for which
‘1ﬁ?i3§na;ﬁas a contract with the Secretary of the Interior for
from Lake Mead. (See Appendix A - Description of

ado River Basin). One of ,these two regioms is




_;;unit 1s abnut 120,000 acres. If the entire G:

'~}$éﬂﬂhin8 the river below the Imperial Dam may be as much

as l 180,000 acre- feet per annum, a4
The other region whare large quantities of Colorado
{ River water can be uaed in Arizbns comprises irrigable areas f
‘ along the upper Gila River and 1its tributaries. More 1and
lexists in this ragion than there will be water to irrigate.
Return flow and waste waters from such areas, if 1rrigated,
- will reach the Gila River, and, due to their quality,-will
- not be reused in the United States, Such returns and waate
. water will flow into the Colorago River and will be avail&ble
for use by Mexico and will be charged against her allocation.
Such waters also will be sub ject to regulation by a reseryoir
to be constructed for water conservation and flood control
Purp0563 in the lower reaches of the Gila. (See Dwg. 500
?/<571 Appendix A). : " e |

iﬂ.the use of water on the Yume Project is reduced to a

giznimum b;v lining its canals and 1if only 80,000 acres of th@

QG

Project are 1rrigated and the balance of Arizonma




ngt'primary uses the total return flow reaching the river

low Imperial Dam fnom.tge primary use would be less than the

gbove amounts. However, return flow from secondary uses by
Arizona probably would exceed the reduction due to charging

. regervoir evaporation and desilting water t¢ primary uses. |

1

w6 in addition to the return flow under the two con-
ﬁitions discussed abovejthere will be available below the
Imperial.Dam water used for désilting purposes. The amount of
thia'ﬁater has been variously estimated from 200,000 to

#0@-000 acre~feet per annum. For purpose$S of conservatism in
ﬂﬁs discussion, it is assumed that this water will amount to
‘only 100,000 scre-feet per annum. The 100,000 acre-feet will .
ya'énly 2% to 2-1/2% of the total water which will be diverted
;bhﬁy?the Imperial Dam. '

j: = -Fi - If the major portion of Arizoha's water is used on

the Gila project, none of the return flow will be subject to
:e@ﬁtrol and the amount that will be usable to supply deliver-

*or such delivery. With a schedule most favorable



71,000 acre-feet.
'Au*ghf If the major portion of Arizona's water is useﬂ»rﬂ'

in the central part of the state, 1t is estimated the maxi-

. mum demand on water from sbove Imperial Dam will be about

594,000 acre-feet.

Therefore six hundred thousand acre-feet 1is 8.

i

taken as a round figure to represent the maximum burden that
will be placed upon the water above Imperial Dam to satisfy
United States' obligation to Mexico under the terms of the
treaty. This amount will be reduced to the extent that the
water used for desilting purposes exceeds 100,000 acre-feet
- per annum.

With 600,000 acre-feet as the maximum demand on
wﬁter from above Imperial Dam to satlisfy the United States!
obligation to Mexico under the terms of the treaty, the

“.treaty yiil not cause interference with the free use by the
United States of water allocated to the Upper and Lower
" r -

basins by the Colorado River Compact. A substantial amount

 of water will remain for further apportionment under Article

1)
o

It may be noted that a
R s 8 e




- Sumed that under 1988 conditions the drawdown for such a

onment under the Sbove Article of the

\ Bt T
, to as much as 1, 800 000 acre-feet., In other

be available for beneficial cénsumptive use in the Unlted
- States above Imperial Dam. -Thig amount includes reservoir
-evéporation and desilting water. The amount may be as much
as 16,800,000 acre-fest. This is in addition to the con-
sumptive use on thé Gila-River.

Table B is baged upon the lowest ten-year (1931-1940)
water supﬁly occuring during such a pericd as 1897 to 1943.
It may be et E R R b ric i Grandoyn for the ten-
year low water period, in order ﬁb satisfy Lower basin re-
quirements including the 1,395,000 scre-feet of III (f) water,
(if this were all apportioned to the Lower basin) would be
16,700,000.acre-f93t; Such a drawdown if occurring in-
frequently is not considered excessive. In the studies of

the Bureau of Reclamation for the operation of Boulder Dam

for the generation of hydroelectric energy, the Bureau as-

';,yiiﬁ as 1930-40, inclusive, would be somewhat in excesa Qf

'.Aﬂ.agpa-;eat. This 1s indicated on U. S. Bureau qg,,;

TﬁQﬁ&.&ﬁerl3242 and 45 pleEHM.'

bl T i 4|'




-

.6.

T'

8.

9.

10,

11.

Virgin flow into Lake Mead
Inflow Boulder to Imperial Dem

Total water supply

Upper Basin (Incl. res. evap.)

Lower Basin
California (senior

priorities) 4,400,000

Arizona) Incl., New

Total (Incl. prorata res.
evap., and desilting
water)

Channel losses Boulder
to Imperial Dem

Delivery to Mexico in
addition to rsturn
flow and desilting
water

Minimum est. of remalnder
to supply any allocations
made under Art. III (f)
and (g) of the Compact,
includ ing prorata res.
evap. and desilting water

Total demand

" 300,000 acre.feet.
bable 400,000 to

2,800,000
Nevade ) Mex. and Utah 300,000

17,400,000
195,000

17,595,000

72500,000

75500, 000

600,000 (1)

600,000 (2)

11225:000 (})
1!95921000

w
(E




s Ferry from Upper Basin 7,500, 000
"low Lees Ferry td Boulder Dam 650,000
w Boulder to Imperial Dam | 175,000

Total Water Supply (without rea. drawdown) 8,325,000

% éalifornia (senior priorities) 4,400,000

I

. 6, Arizona) Incl. N. Mex. and Utah 2,800,000.

5}.:._ 7( Nevada ) i 200,000

:. 8. thal-(Incl. prorﬁta res. evap.

i and desilting water) : 72500, 000
|

Ef .§; losses Boulder Daem to Imperial Dam ' 500,000

| 10. Delivery to Mexico in addition to
B return flow and desilting water 600,000

n,lﬁ@ Uses of water which might be allocated
under Article III (f) and (g) of the

ﬂ;ﬁ Compact item 11 of the preéceding
P table (inel, prorata res. evap. and
B desilting water) 1,395,000

12, Total Lower basin demand - if all of
o item is apportioned to the Lower g
basin ‘ g 9,995,000

. amnual reservoir drawdown | 1,670,000

16,700,000
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:Hbie'fbr use above Imperial Dam (dbéa ﬁ@tﬁiﬁﬁiﬁ%ﬁlﬁ
River) by that basin, providing the Upper basin con-
‘sumes 7, 500 000 acre-feet and the Mexican deliveries are

@ﬂa, will range between 8,000,000 acre-feet and 8,400,000

_Ecie-feet. This net is after all reservoir evaporation, esti-
“'mated ét'BQ0,000 acre-feet and desilting water estimated at
*}90;000 acre~feet, 1s taken care of.

y The runoff of B52- b1 erade River system for the
”ji‘period 1931—1940\was the }owest since at least 1850. A good
correlation exists-hétweenlthe Stage of Great Salt Lake and
the runoff”of tha'Coiorado-River system. Storms in general
furnish precipitation to both the Great Lake basin and the
Colorado River basin. A. record exists of the stage of Great

b

Salt Laké since 185b._ The minimum stage occurred during

the-pqriod-1931»19&0. On the attached graph is indicated
.the stage of the lake, together with five-year progressive

1?ﬁbans‘of the estimated water supply of the Colorado River at

- LeesFerry and at Boulder Dam. The close correlation between

7V:$Baveral items may be noted.




P el e
l@ﬂ@ dewn to the peak which existed '

B It may be notéﬁ also from an inspection of the
draving that the period 1897-1940, inclusive, includes two
| iggriods and one high_pe#;od. It is probable that on a
time basis the average annual water supply above

=5+ Dam avallable for use in the Colorado River basin

e greater than the 17,400,000 acre-feet assumed above.




000 kwh. of firm energy at the beginning of the

1

'_;ﬁ._‘ﬂi-iz&tion period, and 3,880,000,000 kwh., of firm energy &t
the end of the amortization period. In additlon to the re-
jease of water for the generatlon of flrm energy additional
gmounts T:ﬂl be released for floed control purposes, some of
which will be used for the gézﬁ.eration of secondary energy.
The demand for vater for irrigetion and municipal |
purposes in the Lower basin below Boulder Dam will not be '!l
pa.ra.llel with the releases made from Lake Mead for the gener- |
ation of electrical energy. The releases, for power purposes Iil|.
wili be fairly uniform throughout the year, i:eing_ somevhat \
higher in the winter period than in the summer period. The !'\I
demand for water for munlcipal and :er_'igation purposes, on
the other hand, will be relatively low during the winter
period and high during the summer period.
A reregulating reservolr below Boulder Dam has always

been considered a part of the project, the functlion of such

R

mserxii‘r;xft;;e primarily/ =2 reregulatmﬂ the water released for

'f ; the generstion of energy to make the regimen of this water

equivalent to the requirements for its use below. Since the

time Boulder Dam was conceived Bullshead reservoir, (Davis

Dam ):., has alvays been considered the reservoir which would
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sed to #regulate the water raquired for de]ﬂ.VQriafs 1

0, in accordance with the schedule‘s ﬁet up for such
Botls
It is for this reason that Davis reservoir 1is

de. _,j,gvaries.
| rgcQ@iZﬁd in the treaty as an essentlal facility to permit ) s’f‘

the United States to fulfill its obligatien under the treaty.
pavis Dam but work

contracts were let for construction of

4as stopped by WPB on account of the war situation.

' 8 The attached drawing maicates graphically tha re-

1ation between releases from Lake Mead and the demand on those

releases below Lake Mead.u ‘The dra.wing represents four

- conditiens: Present a.verage aonditions, present 1ow water

ASSUMN S A
conditions,hlgBS a.vera.ge conditions, and ultimate conditions

o TR i

which elso represent 1988 lcmr watc—;;r conditions.

' are indicated water released fbr %he generation of electrical

On the graphs

energy, and the demand on that watar below Boulder for various

purposes, including the fulf"ullment of Ehe obligation of the
United States to Mexico. Under some of the conditions it
réa-y be noted thet the downstream demand 1n the summer period
-‘f{;i greater than the gmount of water released from Boulder,
but thé,t the amount of water released from Boulder during
- the winter period is greater then the downstream demand. It
: "5‘5-"9:-011’09@1%8(1 that the excess water relaased 'in the winter




0,000 acre-feet will be required for the r-eregulaticm
r delivered to Mexico. This is on the assumption that

is also based on the assumption that some regulation will

pe afforded by the reservoir in the Gila which will control

| peturn flow. The amount of capacity required at Davis to
reregulate water for Mexico could be further reduced by the
operation of the Gila reservoir. "

. Wifch Davis reservoir operating as contemplated, the
:f"'t%'rm"s of the t:reaty will in no way adversely affect the

Qmount of electrical energy that can be generated at Boulder

Dam and will in mo way adversely af fect the GULSEandiug: Qo

~ tracts for the purchase of such energy. Actually the terms

%13’ ‘the treaty may benefit the power c-ontrga,ctors and the

Tihited States during perilods of low runoff during the
‘amortization period.

110 In a recent report of the United States Burea.u of

1 78 per cent and 83 ‘par
L ah AR Deaslexds £



arred in such years as 1934 to 1940, inclusive,

ch the average estimated generation would have

However, the estimated inflow to Lake Mead for the
r period 1931-1940, as assumed by the Bureau, was
. N
OOO'acre—feet or an average of 7,#00 000 acre-feet

year. The average flow past Lees Ferry for the same

It was apparently assumed by the Bureau of Rec-

won that no call could be made upon the Upper basin for

- require QSIivpry frgm the Upper basin during the
o3y paod
lov yater pefiod of'éeeLGGG acre-feet more water

au of Reclam&tion assumed would have been da-
. -ould have generated a.bout seven per cant

i;t* e




s ORNIA SITUATIO!
‘MLIFR SITUATION

General

Two groups of interests in California are opposing

ratification of the treaty. These interests are the Imperial

Irpigation District and those who have the so-called junior

priorities for the use of Colorado River water. The latter
group involves principally the Metropolitan Water District of
Southern California and the.city and County of San Diego.
Those having contracts to purchase electrical energy gener-
ated at Boulder Dam also are opposing ratification, but—only
ﬂﬂrﬁﬂﬁﬁert“of—themothef two groups.'é; cemsens nol Clear

The Imperial Valley Trrigation District

The imparial Valley Irrigation District and its prede-

cessor have always controlled the operation of the Lower

Colorado River so far as the use of water by Mexico is con-
cerned, and have in the past made all deliverles of Colorado
River water to Mexicoy Apparently the officisls of this

district have had in mind that if a treaty were negotiated

for the delivery of water to Mexico the district would be continve

catiet—upon to make such deliveries and would be able thersby
to derive conslderaeble financial benefit through payments
from Mexican water users and through the generation of
electric energy at the proposed Pilot Khob power plant. Thﬁ
terms of the treaty remove the control of the river, so far
as fulfilling the international obligation 1s concerned,

from the hands of the Imperial Irrigation District, and



early 1900's certain California interests owning

he Imperial Valley and other Califorﬁia and some

interests controlling land in Lower California;

ing desirous of bringing those lands under cultivation by

1se of Colorado River water, negotiated a contract with

in Mexican interests whereby a canal could be construct-

ed heading on the Colarado River in the United 3tates and

passing through the upper part of Lower California around
the sand hills whig¢h exist in that region and thence run-

back into the United States, crossing the boundary

51 near Calexico to serve the lapds in the Imperial Valley.
"~ This cansl, known as the Alamo, was constructed to a nomi-
nal capacity of 10,000 cubic feet per second. In order to

Bl the comtrol requiv
conform withkMexican law, the terms of the contract were

;Iﬂ?itten into a concession from the Mexican Government to
Mexican interests in Lower California, which interests
incorporated and later became & subsidiary of the

rial Irrigation District. The concession was dated

; 1904 gnd was approved by the Congress of Mexico on
, 1904, The following are some of the pertinent
of the concession:

entered into between the Cltizen
zales Cosio, secretary of state

epresentation of the executlve
S NP SN TS e \'.ﬂ“ i



s d Iiec. Ignacio S

”-pve?nment’ an gn epulveda, as repre-

. gént&tivq of the Sociedad de Irrigatioﬁ ¥ Terrenos
o s 333% ggéifggﬁi&,tg. A., to carry the waters
—» the Colo er through Mexican terri

e he use of sald waters, i én

"article I. The Sociedad de Irrigacion ¥
peprenos de las Baja California, S, A., 1s authorized
to carry through the canal which it has built in
Mexlcan territory, and through other canals that it
may build, if convenient, water to an amount of two
pundred and eighty=-four cubic meters per second from
the waters taken from the Colorado River and territory
of the United States by the Callfornia Development
company and which waters this company has ceded to

. the Sociedad de Irrigacion y Terrenos de la Baja
california, S. A, It is also authorized to carry to
the lands of the United States the water with the
exception of that mentioned in the following article:

"art. 2. From the water mentioned in the
. foregoing article, enough shall be used to irrigate
the lands susceptible of irrigation in Lower california,
with the water carried through the canal or canals, with-
out in any case the amount of water used exceeding
one-half of the volume of water passing through said

canals.”
XXXXXXXXXXXXXKXKK}CXK

4 It may be noted that the Mexicen interests had a

right to use water from the canal for the irrigation of

lands in Lower California, but the amount of the water so

taken from the canal was not to exceed one-half of the

1;1‘}'5 Mexico
amount of water carriednby the canal. The canal went into

operation and served lands both in Mexico and the United

States until the All-Americen Canal was placed in operation

in 1942, After the Imperial Irrigation District was formed,

the canal has been operated by that district, and & subsidi-

8% of the district has operated the Mexican portion of the

8nal, including some of 1ts main laterals. Up until the

into operatlion, & maximum of

under the Alamo

b ¢ Fime the A11-American Canal went
mﬁg A e
#00ut 208 000 acres of land had been irrigated



der Dam was 2,970,000 acre—feet-

maximum diverted fop Mex:l.ca.n use was
sre-feet :Ln 1925,

‘sbout

At the tim‘e the All-American Canal' was designed an

ica.pacity was provided in the canal from the

on the Colorado River to Pilot Xnob.

Impexfial

Apparently it was

assumed that while excess water was in the river this capa-

cj;ty could be used to cerry some of #its excess to a power

) plan‘t at Pilot Knob which qould generate & substantial amount

It may also have been assumed that whatever water

& was allocated to Mexico by treaty would be carried through
the All-America.n Canal &nd be discharged through such power

~ Dplant, : |

= In the original contract between the Imperial
~ Irrigation Dis.tric,t and the Secretary of the Interior for
the construction of' 1the All-American Canal, includixig the

Iperial Dam and the repayment of the cost of these facili-

f%'?.ﬁpef'ation of the entire system. The contract was
ified so that the United States would have control

tion of the Imperial Dam and the All-American



&“
e

dell

words,

mdjt:the'canal from Siphon

| ine Pilot Knob feature.

)

the All American Canal A

down to and including Pilot

States. = Such service charg

to the operation gnd maintenance charge.

vas to have been a perpetua
Were used.

| ' It has been report
répayment period of the cos

Imperial pam, Mexican psyme

5
i Canal, even though not

yered water for the Yuma Reclamation Project

Y Servica charge for the use Of -.-..—'--lnlu*'af’"fnﬁ-

District would have equalléd more than

In other

so far as the existing contract iz concerneq there

;111 remains in the hands of the Imperial Irrigation Dis-

Drop on down to and including

It is believed that prior to the negotiation of the
treaty certain proposals were madé by the Imperial Irrigation

pistrict to furnish water to the Mexican interests by way of

E '—‘_:"‘:_"“ ______________ mE——l Alamo

canal. Available information would seem to indicate that

etfed

such proposals involved in g@ﬁ??ﬁ% a repayment by the
i Mexican government in the form of a service:charge or rental

of a part of the cost of Imperiai Dam and All-Americén Canal

Knob wasteway, and a similar

the

&y —eh

short reach of the Alamo Canal which is located in the United

es were to have been in addition

The service charge

1 charge so long &s the facilities

ed_that during thé'forty-year
t of thé All-American Canal and

nts to the Imperial Irrigation
one-half the cost of

the Inperial Dam end the Imperial Dam-Pilot Knob reach of

more than one-fifth of theeapa-

®lty of the All-American Canal might have been used for the




| b1
g,nf_water to Mexico ang Nkt T L
,gae-IMPerial Dam. LR
It has been
. pi::tmzz:jn;h:: there could be generated
;eriod from 1945-1985 an average of jzzu:jjlijrtization
of electrical energy per year. This ener .
8y should have a
yalue of not less than $320,000 per year. Amortization of
the cost of the power plant and operation and maintenance
and depreciation probably would amount to about $180,000 per
year, leaving a minimum net profit of approximately $140,000
per year. The profit at the beginning of the amortization
period is estimated at $260,000 per year.
The treaty contemplates that the Imperial Dam and
the All-American Canal down to and including Pilot Knob waste-
way, and any works located in the United States that are used
pose of deliveringlwatér to Mexico under

solely for the pur

the terms of the treaty, shall be under the control of the

Uhited States.

The reason for the very vigorous objectlons on the

Part of the Imperial Irrigation District interests becomes

policy than that established bY

obvious. However, no other
ne of the western states

the treaty would be tenable. While 10

18 in favor of any more federal econtrol and operation of

. facilities ropr the use of the vater in the west than is

his 1s one instance VW
re the United States

{ ' here such
.'gb'q}utely necessary, yet t i

an instance whe

make certain deliverles of water

bligated itself to



lonate part of the oper@tion and maintenance costs.

treaty also provides that Mexico shall pay the entire

gre used solely for the delivery of wvater to Mexico, as well
as the entire cost of operation and maimtenance of those
racilities.

-8 TEY, ‘The Imperial Irrigation District obviously will be

E A reimbursed for any works it now owns that will be taken over

"? ] and used solely for the.delivery of water to Mexico such as

:  the Alamo Canal in the United States. It also obviously will

be relieved of any obligation for the repayment of the cost

;f ~ Of any part of the Imperial Dam and the All-American Canal

.;‘ that ere not used for the delivery of water to it. It will,

however, lose any profits which it may have visualized as

g daccruing to it from the delivery of water to Mexico. It may
.ﬁlso lose whatever large profits it may have visualized from
. © generation of hydroelectric energy at Pilot Knob. :It
%mwequ sound policy that revenues from any energy generated
J tga deliveries of water to Mexico should accrue to the
“tgtee to be applied first to the repayment of the

» plants and next to the repayment of the cost




) to ;g,__u.oo,_ooo acre-feet per year and (to—-l—im-i-t—he-xa—&ee—se) n

over one-half the surplus of the water not allocated by

f; - Sections IIT (a) and III (b) of the Compact. California

passed this self-limiting statute, the pertinent terms of
- which are recited in the Boulder Canyon Project Act. Cali-
fornia then set up a system of pfiorities covering the use'of

the 4,400,000 acre-feet of Article III (a) water and

962,000 acre-feet of surplua water. These priorities are

listed below. In the table also is given the estimated

present use under each priority.
r'!'l‘l

o
=




) Imperial Irrig. Dist. and
- lands under the All-American
Canal in the Imperial and
Coachella Valleys

(b) Palo Verde Irrig. Dist. in
"lower Palo Verde mesa™
16,000 acres i

K’ . Total 1, 2, 3 3,850,000 2,650,000
"} '
y L Metropolitan Water Dist. of , 1
So. Calif. & the City of |
Ios Angeles 550,000 - 85,000 (1)
Total from "III (a)" water 4,400,000 2,735,000

5 (a) Mbtrqpoiigan-Watar Dist. of
So. Calif.-& the City of :
Los Angeles 55045000

(b) City & County of San Diego 112,000
6 (a) Imperial Irrig, Dist. & lands
under the All-American Canal

| in the Imperial & Coachella
F Valleys /.

(b) Palo Verde Irrig. Dist. in

"lower Palo Verde mesa"
16,000 scres

Total for 6(a) and (b) 300,000

- Total from surplus 962,000 nons

Total of all priorities 5,362,000 2,735,000

for 1939 to 1943 inclusive. 'Inclupga water for
Mathews reservoir, Diversions were 36,282 acre-
| 34,598 acre-feet in 1942 and 1943 respectively.

* L &
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~ palifornia under the Colorado River :

~ the Boulder Canyon Project Act." Skl
_rj . T -+
~ The contracts provide further:

s al

nihe United States shall not be obli '
water to the district when for any %Zgzgntguggliver
delivery would interfere with the use of Boulder
canyon Dam and reservoir for river regulation,
improvement of navigation, flood control, and
of states or private perfected rights in or
' to the waters of the Colorado River or 1its
tributaries in pursuance of Article III of the
Colorado Rlver Compact; and, this contract is
made for the express condition and with the ex-
press covenant that the right of the district
4 to the waters of the Colorado River or 1its
E tpibutaries, is subject to and controlled by

il the Colorado River Compact'.
§  ittention is called to subsectlon (f) of Article i1

 of the Colorado River Compact. This subsection provides that

further equitable apportionment of the beneficial uses of the

Vaters of the Colorado River system unapportioned Dy ¥pates

graphs (a), (b), and (c) may be made after October 1, 1963,
reached its total bene-

'é?@#u-consumptive use as provided in paragraphs (a) and (b)
. refore, until gtther the

500,000

if and when either basin shall have

;1319 IIT of the Compact. The
g its total allocation of T,

s consuming its total

asin is consumin

t or until the lower basin 1

of 8,500,000 acre-feet, no state in elther basin
any title to surplus, and it should be noted that

Ay T
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for the delivery or 962,000 acre-reet of sur-
are not firm contracts and gpe contingent upon
he ther apportionment might be made of waters of the
rado River system after Octoberp 1, 1963. The status of
“?aious California priorities in relation to the appor-
Egﬁxm@nt of water, as made by the Colorado River Compact and
as visualized by the Boulder Canyon Project Act, is shown
|gmnﬂn£ally on the attached drawing No. 500-1892. The
~ drawing is self explanatory.
The amount thsat- might be allocated to the junior

X

[
i

.Imimﬂties of California will be dependent upon negotiations

by the commissioners of the seven states appointed by their
up

_jfﬂpeative governors in accordance with the procedure set
10nal water 1is apportioned under the terms of the Com-

other states in the basin may be in a position teo use

" the unapportioned surplus water before projects con-

1 to use such water under the junior priorities 5 and

Surplus. Therefore, the status of the contracts

of water to the junior priorities may be '

ted by the action of other states within the
-'...-il . ool » Fr*;;r_zﬁ
g "‘ phyy - - S o

Y o - .
o e
-_— =S o = -~




G‘ol'o:oa'do River

Compact at the time the

were set up. If the

terms of the proposed treaﬁj\;r*' ' Y

status of these junior prior.i_—?

status would be even more

jized 1f the problems concerning the use of the waters

e Colorado River by the two nations were arbitrated,

b, d it 1s certain that their status would have become in-

.-.éma;s'ingly more hazardous had treaty negotiations been

1eng delayed, with the result of a further material increase

in use of the waters of the Colorado River by Mexico.

f\- The terms of the present proposed treaty are the
best that could be had. Under such terms, potential uses
in the basin in the United States can be crystallized and

' definitely rixed. The delivery of water to Mexico under the

_ ;ﬁei’ms of the treaty does not conflict directly. with water
miéht be available to the junior priorities of Cali- |
under the terms of the Colorado River Compact because
aler apportioned to them must be from waters in excess

"#&ters allocated by Articles III (a) end III (b), and
';Qated to Mexico in accordance with Article III (c)

act. However, in the future should water be



w?ater, If such Tﬁ%@gﬁ?“

3unior‘priorities will be reduced QGCOrdingIYEJm‘ X

s
nia's Ma;pr ObJections and Answers thereto B
- o

California 1nterests have raised a number of ob-

h ijécﬁions to the treaty, the most important of which are
listed and discussed below.

. 1. After full development the water supply will
. be insufficlent to meet lower basin obligations and the de-
livery of 1,500,000 acre-feet to Mexico.

As has already been shown, sufficient water will be
avallable to meet the United States' obligation to Mexico
and the amount of water apportioned to the lower basin by
Article III (a) and III (b) of the Compact. These are the
only firm apportionments of water to the lower basin. Any
otherzdﬁligations'which the lower basin interests might have
to deliver water in addition to that apportioned to the

lower basin by Articles IIT (a) and ITI (b) of the Compact
i i ' 3 : .

cannot be firm obligations because no water has been allo-

-}.Mﬁﬁted by the Compact to it for that purpose and no allo-
vfatian can be made for that purpose until after October 1,
;953. Future allocation must be méde by commissioners ap-
d by the governors of the seven Colorado River basin

u: owvever, sufficient water will be available to

lower basin some water in addition to that

i
X




o

peduifed to take care of the water apportioned by Articles
I%ifé&} and III (b) of the Compact,

4

‘o, Califcrnia’s contracts we w
re the

ge bonded indebtedness and now stand to beb§§§3r£3r03 re-

pudiated by the provisions of the treaty.

Califernia has firm contracts for the delivery of
only 4,400,000 acre-feet of water from Lgke Mead. Contracts

ror the dellvery of water to the so-called junior prioprities,

[ i
smounting to 962,000 acre-feet, are not firm contracté be-

cause no allocation of water fop that purpéae has begen made
by the Colorado River'Compact.'fsﬁEh allocéﬁion must awalt
the time when either basin is consuming the total émqunt'bf
watef ellocated to it by the Colorado River Compacg aﬁd such
allocation in any event cannot be made prior to October 1,

_1963. = the contracts to deliver water to junior priorities

are in jeopardy they were in JeOpardy at the time they were

made. The prov151ons of the treaty represent the most

favorable agreement that could be obtained Arbitration or

delay might, and probably would, result ih allocation of

water to Mexico greatep than the allocations made by the

treaty. The position_of'the junior priorities of California

in this event would be more uncertain.

‘The térﬁstbf the treaty will not jeopardize the

bonds that were issued to construct the large California

Projects. Repayments of the bonds may, however, be jeopargn

1zed by the lack of need for the facilities rinanced from
the proceeds of the bonds. For example, during the year

19&3 only 35,000 acre-feét were diverted through the




§iFe It e0Doars probabis that none as"ihe |

' %@E:Qngeles~aquaduct~wii1.behngededhpﬁiqp-%ﬁ;

the outstanding bonds mature., It is not conceivable

6 Imperial Irrigation District bonds were sold on the

basis of speculative returns from the sale of water to Mexico

'ér?ﬁhe generation of energy at Pilot Xnob power plant. There-

iﬂg;fbre it 1s not believed the terms of the treaty jeopardize

in any way the outstanding bonds of the Imperial Irrigation

District. The treaty does not effect adversely outstanding

bonds of the power contractors,

3. Mexlico is not entitled to more vater than it
used or could have used before the construction of Boulder
Dem; namely, about 750,000 acre-feet per year.

of the low water period in 1931, Mexico could have used more

;é than 1,500,000 acre-feet of water without shortage, after
|

Under natural flow conditions prior to the beginning ,L

q"%he~§resent uses in the United States were satisfied. More-

then

~ over, Mexico had,a right to use up to one-half the water

_ ¢érried by the Alamo Canal. The average annual diversion by
‘the Alamo Canal for the thirteen-year period immediately pre-
¢ . the Placing in operation of Boulder Dam was approxi—'
-?‘fijO0,000 acre—feett'vThe maximum diversion was

J acre-feet and £he minimum was 2,049,954 acre-feet
ter year of 1934. During eight of the years o
ape,xell in excess of 3,000,000 a@f‘:f: ' k-

= . .
L Bl - : — A
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m of 1, 711 755 acre-feet prior tp tha

1 of Boulder., At least 60% of the Mexican'

will be supplied from return flow and waste wat:qr.

water she will, therefore, recelive under %tha tpeaw will

' ot only be no more than she eguld have received under

mtural flow conditions befors Boulder was placed in opera-

tion, but 1t will be of a much inferior quality. Moreover,

it would be impossibls to negotiate a treaty with Mexico
limiting her use to 750,000 acre-feet. Her use in 1943 was

approximately 1,853,000 scre-feot. In view of this and the

i - fact that Mexico has preojected plans which would requ!.‘.t‘e

congiderably more thm; 1 500 000 acre-reet per year, : it

appears certa.in that no board of arbitra.tion would base an
allocation of water to Mexico on the amount she was using
i prio:r- to the placing in operation of Boulder dam.

B 4. o adlocation of 1,500,000 acre-feet is double
-} that heretofore offerad Mexico.

(a) There seems little point to this contention. It

'musi; be understood that Mexico did not accept the offer of

750,000 acre-feet per year formerly made nor dld the United
~ States accede to the demand of Mexico for an ennual delivery

oF 3,600,000 acre-feet. No agreement wes reached at that

'It 18 just as pertinent to say that the present allo-




can Sectlon of the International Water Com-
ggested that 750,.000 acre-feet per year be .delivered
according to a schedule after Boulder Dam was built,
ssted there might be added to that amount sufficient
to compensate for losses in the main canal. It is as-
*Lé,;;eliveries would have been made either to the Alamo
py the present heading or through the All-American
. by way of Pilot Knob wastewvay: In either case Mexico
| have received in addition to the 750,000 acre-feet an
- estimated 200,000 or 300,000 acre-feet to compensate for

| losses. If deliveries had been made by the present

ading Mexico would have received in addition to the above

d of the Alamo Canal and all return flow accruing to
tiver below that point. The sum of these quantities
_- ;-ﬁmfe exceeded the 1,500,000 acre-feet Mexico 1is to re-
inder the present treaty. If the 750,000 acre-feet was

en delivered by means of the A1l-American Canal the
elved by Mexlco would have exceeded by far the

will receive under the present treaty. _
The allocation to Mexico is in Viglﬂtgg gﬁﬁm g -
ect Act which specifically restrlotet e
> United States. o




P

css to take care of a share of the cost of Boulder

-

other reservoirs on the stream. Tt is doubtful

-her a court of arbitration would consider as justified

__ﬁ the taking by the United States through the operation of her

projects of waters some of which could have been reasonably

‘:' used by Mexico.

" 6. - JT'he power contractors have undertaken to pay _’ !
 the cost of Boulder Dam. The treaty operation may restrict )
: the power capacity at Boulder. e

E This statement with respeét to effects of treaty

allocation is not true. The terms of the treaty will not

reduce the amount of energy generated at Boulder Dam by one
: p A ey

kilowatthour. Actually during low water periods the amount

- of firm energy generated might be increased by the operation

B
1 e

of the treaty, as explained hereinbefore.

P 7. The treaty contemplates the construction of
~ diversion and protective works, the feasibility of which has

- Dot been established.

- It must be recognized that Mexico could construct

8 diversion structure below the lower boundary without a

X {]‘

A 21‘_&3 8 matter of fact,

:anéstiga\tions wvere under way

:_9‘_th'e possibility of the construction 'o;‘ such WQI'IEP A
a treaty was not negotiated. Sub?tﬁnt?%%?




;Eﬁgﬁmug% be determined by the Commission as a wwho!

- 8. Imperial Valley is not protected against exces- o
runoffs from the Mexican canals to the Salton Sea. L

At the present time Salton Sea is receiving something

L
‘over 1,000,000 acre-feet, largely from wastes and return flow,

‘ from the Imperial Irrigation District lands in the United

States. This 1is two-thirds of the total amount of water that
;: ;s allocated to Mexico. The amount of land that Mexican users
I desired to irrigate, as compared with the amount of water she }
i will receive from the Colorado River, would indicate that the |
amount of water wasted to the Salton Sea probably will be

negligible. However, it is believed it will be possible to - 4
arrive at an agreement with Mexico whereby the waste can be

| limited to a reasonable amount.

9. There is no provision in the treaty for re-
imbursement to the Imperial Irrigation District for expendi-
tures on works used by Mexico.

The only works not specifically covered by the
treaty for reimbursement are those buillt by the Imperial Irri-

Joree of l’nnh

-ﬁﬂtion District in Mexico under the Mexican concessionﬁ
hnar-ily for the benefit of the district. Any claim the




co should be senior to what now are called the jﬁﬁiaﬁ

orities of California. As heretofore made plain, Articles

'@ﬁﬁ;(a) and (b) apportioned certain quantities of water to ' ?71

l@ﬁb-upper and Lower basins. The Compact under Article III (c)

13 provides for water for Mexico over and above the amounts ap-

portioned under Articles IIT (a) and (b) if a treaty 1s nego-

~ tiated with Mexico. It then provides further that if the

L]

. “water over and above that allocated by Articles III (a) and

~ (b) e®e insurficlent to satisfy the allocation, each basin “
. shall make up equalﬁ% parts of the deficiency out of water i : 'd
, allocated by Articles III (a) and III (b). The treaty pro-

~ Vvides for additional apportionment of water not apportioned ; ‘
by Articles III (a), (b) and (c) at such time as either of !

|
1
4
the basins is using all the water apportioned to it under - i
Articles ITITI (a) and (b) after October 1, 1963. It 1s out j

of this type!of water that the California junior priorities

mu;t be Bﬁ%{ifﬁiﬁf @ﬂqg,(;q&ﬂ%ﬁmwvse ﬁjqu%L T o tos oho.

f the use of the waters of the Colorado River. It is
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under the terms of the treaty, all of which would be in recog-

pition of her equitable share of the water. The tre&ty,l
therefore, 18 not giving away anything which was owned by the
ynited States or any interests therein. As a matter oflfact,
? the settlement of the internationsl question by the treaty
will now permit development of the water supplies of the

Colorado River in the United States on a firm and sound

basis.

| galifornia's Position in Rai&tion to the Use of Water by
| Other Colorado River Basin States.

California's cortracts with the Secretary of the

Interior provide for the delivery from Lake Mead of an ag-

————

gregate of 5,362,000 acre-feet of water %in accordance with
the terms of the Compact and the provisions of the Project
Actg. Under Califofnia's interpretation the contracts call
for net delivery; that is no reservoir evaporation or de-
sllting water is to be changed against the delivery. In

other words, none of the 5,362,000 acre-feet would return to

the stream for reuse by Arizona or by Mexico. This quantity

of water is about 34 per cent of the total net quantity

available above Imperial Dam from the Colorado River and

— - e

all of its tributaries to take care of present and future

uses in all of the states of the Colorado River Basin. 1In

Other words, if California's contracts are satisfied under

her interpretation, there will remein only 66 per cent of

the total net water supply above Imperial Dam for use by

the other six states of the Colorado River basin and by
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oduced by each of the states in the Colorado River basin,
_the amount consumed at the present time, and the total amount

T%hat might be consumed under ultimate conditions. It may

.?.L be noted that the State of Colorado produces by far the

;f"'major part of the water, equaling about two-thirds of all
the water produced above Boulder Dam and something over 70
per cent of all the water produced ébove Lees Ferry. The

graph indicates no water produced bﬁ'the State of California.

The other states of the basin produce ﬁarying amounts.




) of the Colorado Rivep Compact as “those parts of the
J&tates of Arlzona, California, Nevada, New Mexico, and Utah

~ within and from which water naturally drain into the Cdlorado

River system below Lee Ferry, and also all parts of sald

states lecated without the drainage area of the Cblorado

River system which are now, or shall hereafter be, benefi—

- clally served by %:Fers diverting from tHe stresm below
3 hatwral
E Lees Ferry". Thgﬂdrain&ge ares of the Colorado River system

below Lees Ferry includes practically-&li the state of
Arizona, parts of Nevada, Utah and New Mexico, and a very

small part of the state of California.

i The main stream of the drainagé basin is the
%- Colorado River“proper:extending from Lees Ferry to the Gulf
k

of Lower Califéfn;a. The_principal tributaries are the

Gila River, most of whose drainage area is in Arizona; the =l

- Williams River which is all in Arizona; the Little Colorado,
the extreme headwaters of which rise in New Mexico - the
main portion of the drainage area, however, being in

Arizona; and the Virgin River which rises in Utah and flows

Muddy River is a tributary of the Virgin River :
'Entﬂx'ﬂ an arm of Lake Mead, No live tributar:l,

slde.
rom the @a.g.ifam?iﬁ : ‘?fu e
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 Davis reservoir two other Proposed

n stream may be noted on the map - Bri “

ately will be constructed. The one on the Little

ado, indicated on the map, will be largely for the |

0l of silt, The one shown on Williams River will be
$ilt and & flood control. The reser-

shown on the middle reaches of the Gila River below the

of Gila Bend will be constructed for flood control

the regulation of return flow and flood flows which

the reservoir site from the upper pprtion of the

: "_B__i\_'er.

The present and some of the potentially irrigable
in both California and Arizone are 1isted in the fol”
designations ere the same ']

P

tables. The area

>earing on the map.

. b
.




Arable

but not Irrigateqd

122,160
113,750

125,790
169,740
20,530

552,000
5,340
1,550

6,890

37,570

16,000

53,570
'612:4601

400,840
15,000

125,790
169,740
20, 580

967,840

7,740

6;220

14,060

g —
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but ~n°t ol
=S t
55950
.963100

—— T S e

102,050
21,940

R; 1. Reservation (Parker) B 69,140

qub total main stream below
1-§u30ulder and above Imperial Dam ,gl,_qfﬁ

1,500,000

2,380 | 6,800
. 0
South Gila Valley 5,300 | 9,84

Mese 172,430 ' 172,530

o | = 600
agnciinaghggd San Cristobal 464,800 472, 0

644,910 661,770
| 54,1430
BN —24A30
2,344,860 2,443,080




5" 3‘: & | Bap AR ol b
13 assumed that most of Arizona's water will be

:l,,,.-.-...1- F R =
A
, dam in the Little Coloredo River, Kenab Creek, Virgin

r, and other small tributary basins will not exceed some

00 acres. Twenty thousand acres may be irrigated in the

_ Mohave vValley below Boulder along the mein stream if there

i3 not greater need for this water some place else. It is
. estimated that about 60,000 acres will be irrigated in the
~ (olorado River-Indian Reservation. The Yuma project is
i:ractical}.y fully irrigated.

Assuming the above areas to be fully irrigated; a
substantial smount of water, for which Arizona has contracts
'. vith the Secretary of the Interior for delivery from Lake
i Mead, vill remain for use in other areas. Two major possi-
! bilities exist for the use of this water. One possibi'-lity
I'= is the Gila project extending, as shown on the map, from the
mouth of the Gila River up to the proposed flood control and

“OMservation reservoir on the Gila. This area includes the

‘Y“mﬂ Mesa which lies immediately east of the present Yuma

,-._-'30.1'- and south of the Gila River. A canal has been con-

t d from Imperial Dam to serve a part of the Yuma Mesa

of the first unit of the project. This division em-

r0osg area of 172,430 acres, about 120,000 acres of

ﬁi:a‘. The bsla.nce of tha

farae QQ g._;m_;e;e,fs.;.._ I'b is reptar vl
i N

G‘ila projact qom--_“ - A



ndition. A part of the area, particularly the Yuma
%"_a;ttion, also is very gravelly.

It may be that Arizona will choose to use & major

ﬁr‘tiﬁn of her share of the Colorado River in central

:nrizona, largely in the Gila River basin. A number of proj-

. ects have been proposed to accomplish this, and investiga-
tions of some of these proposed plans are actively undervay.
one plan contemplates diverting water by a pumping plant
from Lake Havasu and transporting the water 1in a canal across
country in a generally southerly and then easterly direction,
the line to terminate in Salt River at or near the Granite
‘Reef diversion dam which diverts water to the Salt River

project. The line of the canal 1s indicated by the dashed

34 B
ORange- line on the map. several irrigable areas are indil-

cated on the map along this line. The indicated areas are

dlagrammatic, because more good land exists along the pro-

" posed poute of the canal than there will be water success-

| "f‘-ﬂ-ly to irrigate.
r aqueduct possibilities are under lnvesti-

Two othe

"‘ﬁioh, either of which would cOVer essentially the same

) would be covered bY the parker-Phoenlx aqueduct.

would involve & diversion at Brldge Canyon reser-

and thence to & cane.l which would

tum_wl:



=4 has been irrigated by pump

ted on the Verde River.‘

- In Californlia on the main-'_s;tream the Palo V:gr'de- proj;

ot may be extended. The largest potential areas are in the
mperial and Coachellas Valleys which would be served by the

11-American canal. Among such lands are the Eest and West

~ Jesas, both outlined on the map, and the Coachella Valley in
the vicinity of Indlo. A portion of the Coachella canal has

_' peen constructed and contracts have been let for the con-

struction of the balance of the line. The West Mesa would be

~ served by pumping.

The lands at present irriga.ted in Mexico from Colo-

rado River waters in both Lower California and Sonora are

- shown in green on the map. They are shown to a larger scale
00 the insert on the left side of the map. The upper eqn-
 tiguous ares 1is irrigated from the Alamo canal while most

o

©of the lower area on the Lower California side of the river

S been irrigated by pumps. some of the area on the Sonora
s from the main stream, while

Sr area just below the San fLuis mesa has been irrigated

 and waste water from the Yume project which 1«-5'_,

tha main Yume drain to the sanchez Mejorad_? M

pa};’ins a portion Of
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the Colorado River and varieys diversion, drals

8 reglon., The |
_gery between the Unlted States and Mexico is shown on

_::: wowotion facilities in the boundary

| map- within the llmits of the map the boundary starts

Efmactside ss & land boundary between California and

Eer galifornia, extending in a slightly north by east

-. :mecrti‘m to the Colorado River a short distance below

pockwood heading. From that point the Colorado River forms

. tne boundary for a distance, including the meanderings of
the river, of about twenty miles. The portion of the river
| which forms the boundary is calléd the limitrophe section

1 o the river. From the lowest point on the limitrophe sec-

tion about two miles west of the town of San Luis,' Sonora,

the boundary extends in a southeasterly direction between

-

1' the state of Arizona in the United states and the state of

Sonora in Mexico. The boundary between Californie and

~ lover California 1s commonly called the upper poundary and

the boundary between Sonora and Arlzona is called the lower

Doy ndapy.

' ir‘i' :
. The United States Bureau of Re

clamation-Yuma project,
una dam on the
ct 1s oné

ves lands

Sated on the map, extends from the Lag

d0 River to the lower boundarye ‘This proje

er
arly Bureau of Reclamation projects Ans 81 T .
ifornia and Arilzon2, most Of the=dand 1VHEE =5

)



4 , the river through a siphon to the Arizona side.
~ The All-American cansl is indicated as-divertingrat

tne Imperial Dam, in the upper right hand corner of the map,

and extending in a generally southwesterly direction to a
;-@u_int near the upper boundary, where it runs parallel to
the boundary for some dlstance and thence northwesterly to

skirt some high sand hills and agein southwesterly to Drop

R '. ggructure No. 1 where the Coachella branch of the canal
~ | takes out in a northwesterly direction. The All-American
| canal proper extends on westward connecting with the old

Imperial canal near Calexico.
o R Most of Yume project water is now furnished through

the All-American canal, the diversion from the canal being

| at Siphon Drop which is shown on the msp. The All-American
by .; canal down to this point was constructed to a capaclty of
lcllL 15,000 cubic feet per second, it belng contemplated that

2,000 cubic feet per second would be discharged through the

.: Siphon Drop power plant and thence to the main canal of the

Yume project. About 1200 cubic feet per second of the
2,000 cubic feet per second 1is returned to the river at a
and the balance 1is carried

*@%e'way above the Yuma siphon

the river through the siphon for u
of the project. The All-American canal from Siphon

 the Pilot Knob

se on the Arizona

wastevay shown on the map f‘ﬂ oy

'5‘ "'_Ir * ”‘l _‘.j'l



‘Ir M
il = '
E*t' i mOb was tewa.Y a-nd surplus water would be dis-ﬂ Y -

ﬁarged at that point through the power plant back to the

piver or to the Alamo canal to serve Mexico.
The Alamo Canal is shown on the map diverting from

{uw:ﬂxer at Rockwood heading a short distance above the

;:! -t,mumr‘boundary, from which point the canal extends in a 3 R

xﬁg smmhwesterlyldirectioﬁ crossing the upper land boundary

| gbout 1-1/2 miles below the Rockwood heading, and running

? therefrom in a generally southwesterly direction in Lower

- § California skirting the sand hills. The canal turns and

. ’-mms in a somewhat northwesterly direction, entering the

- United States near Calexico. The full length of the canal

18 shown on the map of the Lower Colorado River basin,
Ve No, 500-371.
Various protective works consisting mainly of levees

Ve been constructed along the lower reaches of the river to

tﬂexiating irrigated lands and irrigation facilities

ately contiguous to the river, and tO prevent the

m again bre&kins through into the old Alemo and

| flowins thﬂreby through the Mexio&li_&ﬂﬁ;,i



iila project is shown on the map.

The pumping plant near San Luis Sonora which serves o

i

nchez Mejorado canal in Sonora is indicated on the map. X




Table B6

Table BY

~ Table B8

Consumptive Uses

lov to Lake Ms

83, Prserpoug
ditions. » Present ana

above Imperi fﬁ :
Diversions for Use beloyw ?mpeiia?ﬁgém

and Return Flow and Waste 1f Arizons

Uses no Colorado River s\t | ﬁ\
ciiion. Water in Central i

Consumptive Uses above I erisl -
versions for Use below Izgerial gﬁﬁ’aﬁé
Return Flow and Wagte Assuming Ma jor
Portion of Arizona's share of Colorado
River water to be used in Central
Arlzona. 75

Draft on water sbove Imperial Dam to make
deliveries to Mexico under conditiens
assumed under Table BS 76

Releases from Lake Mead and Requirements
for Consumptive Uses below Boulder Dam. 4

Present Conditions, Average Water Supply- |
1897-1940. Trealty assumed to be in opera-

Releases from Lake Mead and Requlrements

for Consumptive Uses from Boulder Dam.

Present Conditions. Average Low Water

Period 1931-1940. Treaty assumed to be 8
in operation. T

Net Water Supply Above Tmperial Dam
(Average 1897-1943)




o

B8 quantiviss 4w The go#;; oy

B Prom ¢ aicas o i
o Norme1 "
Adopted Flow at Lees Ferry De;ﬁ::{f:fkaj H
=) —_—
 Lees

Ferry ‘Paria Total o igi:r“‘

'i"'"':"'"{ 19,797 19,797
¥ »
»B89¢ 17,899
12,686 12,686
13,668 13,668
lg'%i% 1§'hfﬁ
Y 2
11,675 11,675
15,290 15,290
18,656 18,656
21,179 21,179
12,065 12,065
25,295 23,295
13,583 , 13,58%
16,173 16,173
18,393 18,393
12,581 12,561
19,562 : _19.662 8
12,39 12,39 - LT
18,380 16,3280 2,199
p 2011-1-56 20)&36 L " 2 21}-420
15,775 13,775 . "~ 2,035
10,611 10,611 1,868
20,387 20,387 118 g 2,015
19,572 19,572 2,633
16,070 16,100 2,L27
16,940 16,970 ] L1 2,473
11,700 * S, 7e 2,08L
12,Loo ; 12,146 2,155
13,100 1,116 . U5, pirar”
17,500 17,505 e
1l,,700 14,716 .
19,600 1963 lignin 30 - ‘ ;flgg-
12,100 12,21 A
6,220 6,230 \2,3&4
9,730 9,748 1,520
3,548 2,020
10,266 ; ! 2,165
12,108 2,230
11,960 2,570
15,6L0 - : 2,075
£,83%9 s ' 2,015

7,589 § 2,760 .1
11,738 2,240

9,405

b ¢ 1,865
1'3-#95115

and Supplement
ng data up to

b bt




geReere ek fron a Tnited States Bureau of Reclematisd tapl N

ving serial number 45-D-10472,

The table was brought up-to-date by
the same methods that were used by the United States Bureau of Reclama-~
. in making its estimates.

The United States Bureau of Reclamation

~ aseumed normal depletions as of 1938 equal to 2,644,000 acre-feet and

‘that the increased depletion between. 1938 and 1988 would be 3,949,000

. = i = 4-.. " .
ISP S :

jﬂ;acra-feet." This represents a total estimated depletion above Lake Mead
L 1988 of 6,593,000 acre-feet..

To arrilve at the ast.imat'éd vi_r'ginl f-lpmf for any period‘ which does
ot depart greatly from the long-time average, thers should be added to

tha average of the estimated inflow to Lake Mead unde:; 1988 conditions

for the particular period in question the above depletion. For example,

the est:lmatea virgin inflow to Lake Maad for the period 1897-1940 ' w

e quala 10,740,000 acre-feet (the average estimated inflov to Lake

under 1988 conditions for such & period) plus the total estimated

stion of 6,59%,000 acre-feet, or 17,333,000 acre-feet, The

1 virgin inflow to Lake Mead for the period 1897-1943 equals

00 acre-feet (the average of the last column of Table B3)

00 acre-feet, or 17,397,900 acre-feet.

-

. -
¥

B
-



i3 Do oo Return oy wh e
'Unitl - 1000 Mm : 1? &\a el Vsote i*
Y "I ? h\ - Y A 1 &

Esgtimated Increased
Dapletions " Inflow To Lake Depletions
Between Mead With Between Present

_Past Conditions Present Conditions  And 1988 Conditions
And Present A .

2,191 18,870
1,721 12,011
1,934 17,107
1,582 11,911,
1,590 12,950
1,390 10,717
1,281 9,120
1,352 15,686
i 17,857
1,1;20 20,257
12,1,80
25,212
1,0L2
17,591
18,252
12,045
20,9LL

13,453

19,93
20,L27

13.793 :
11,005
21,871
20,200
17,681
19,221
12,731
12,671
13,37k
18,115




_.,Arizona areas above Boulder Dam in Little
 (olorado River, Kanab Creek, Virgin River, .
' mld othar basing = - - - .o R e 150,000 A'F‘

| Mohave Valley, 20,000 acres at 50 acre-feet - - - 60,000 A.F.

AL
b

Nt
; mfmiona for use below Impsrial Dam:

parker Valley, 60,000 acres at 3 acre-feet - - - 180,000 A.F.

BB PG Jo0h |- oo = o im e 2 e om 280,000 A.F.
North and South Gila Valleys - - - 50,000 A.F.

@Gila Project, First Unit = « = = = 720,000 A.F. 1,050,000 A.F.
1,440,000 A.F.

 Belence for remainder of Gila Project or Central

Arizona Project (Exclusive of Gila River
waters uﬂed) sl iy Sl e R i e S S 1:360,000 A.F, ;

TOTAL ARIZONA CONTRACT - 2,800,000 A.F.(1)

(1) 33520 ON THE ASSUMPTION THAT THE 2,800,000 ACRE-FEET IS NET AND THAT NO RESER-
IR EVAPORAT {ON OR DESILT!NG wusn 'S CHARGED AGAINST IT.

orth Gila Valley - - - - - - - - - 20,000 A.F.
:: Yma Pro;)ect (entil‘e) - e e = = o= o= 180,000 A.F.
f{tlg Froject, First Unit - - - - - 360,000 A.F.

SUBTOTAL - - - - 560,000 A.F.




-r,‘ [ i : ~ '..._‘.. -.-
. ‘:"" 'I.I ] - L1 ..I'-. [ RS

=3

sumptive Uses above ¥mperial Dam,
ovw Imperial Dem and Return Floy
Portion of Arizona's shars
‘to be used in Central Arizons.

Diversions for uas
and Waste Assuming
of Colorado River water

wtive Use above Imperial Dam:

By Arizona areas along Colorado River and '
tributaries above Boulder Dam - . - - . . _ . 150,000 A.E,

g

it

 Parker Valley, 60,000 aores at 3.0 « « « o - - . : 180,000 A.¥,

IS
8

: Diversions for mse below Imperial Dam:

iy Yuma Project (canals lined to reduce diversions) 233,000 A.F.

e CUls Valley = 5 —mitde - ool LI 50,000 A.F.

Gile Project, minimum development = =~ = « = = - 1}8’9:990 LB,

s e O R & e 1,095,000RKT. |

- Balance a.vailable{ for div.ersion to Central Arizona - = = 1,'(05‘,0_00 AF..'

Total Arizona Contract - - QJBOQ.!QW ﬁdr-(l]

(1) BASED ON THE ASSUMPTION THAT THE 2,800,000 #CRE”FEELS;S |¥ET AND THAT NO RESER-
4 YOIR EVAPORATION OR DESILTING WATER 1S CHARGED AGAI .

Betwmn flow and weste from: |
i - et P 20:000 élFl
North Gila Valley = - - - - =~~~ /
Y at"y e me s === 120,000 AT,
m el T Bt e . = =
B fion . - 240,000 A.F.
Gila Project (minimum developmen ‘

w Bl B

: Central Arizona (returns to Gila subject to Aok 00D AiE
| regulation in proposed resexvoir) - - i |
- " gEr : Tam e N S ‘_-P - B%Imo AQEQ r .II .

‘3;'."()‘;;- ke S

o

.
| Bl VY.



Ultimate Mexican Mak;;qﬁ rfgtar %

' mth oy requirements from above Surplus : \ ':".' :

 Jenuery 48,000 55,000
"‘;"IIrebmary 48,000 52 5000 E:ggg
March 56,000 120,000 614, 000 ]
~ ppril 64,000 136,000 72,000
. May 13,000 78,000 5, 000
 June 81,000 118,000 7,000
- aly 89,000 169,000 0,000 ..
| Augj,ﬂt 81.’ 000 lll-!hOOo 63’000 I'.‘!
~ September 73,000 96,000 23,000 \
~ (Qctober 73,000 43,000 ' @ 30,000
~ November 6k, 000 31,000 2 3%, 000
- December 56,000 83,000 27,000
II..!I. e Total 806, 000 1, 125 4,000 582 3 000 63) 5000

~ Net requiped from above Imperial with

storage control on Gila River 319,000
B ' |
: A¢ro-feet - '
All-fmepican Canal delivery to Mexlco 375,000
Make up water from above Imperilal
B from above table 19,000 .l
Total 694,000 =

Desilting water (minimum) 100,000
. Tmperial
g Net demsnd on water above Jnpe 594,000

Dam for Mexico

 distribution per 1938-1941 use modified
hedule provisions ‘a-_f treaty.
-, ?:1" W };::.L"a:ﬁ 8 N A E 4

-

T e

l g ‘i

r b
-
L b



sTEUB) UBOTISWY-

1TV woxd  (2)

*00TXON ZoF 3898M 10u 9nq ‘dog woydts 32 a99eM.zenod eepnioul (1)

- Gegect

QeTT
GETT
#OTT
9111
GHTT
1021
681T
961T
g2t
40O T
T6T1
1211

(o1)

(8)

(L)

momrr‘\\o\.or'i-—lﬁrk—mOI 5,‘\

(%)

e

6
1
¢t
2t
€1
KT
¢t
1
€1
21
6
6

(€)

peSy 8YE]
WOXJ

S888TOY

eBaxsAy

*dBAY *Soy
TerIxedur
B IZeqJed

(g2)oorxsn
oF

jonpenby
seTeluyY
8OT

(®sn°suoy)
gq08f oxg
JOATY

(1)s1Td nanox w
sumy ‘yeus) |
usoTJIeWY TTV

388J-840y OC0T = 83TUufn
uofjeaedo UL o&q 09 peumsse L1BeX],

(O®6T-L6QT £Tddns aejem eFeaosy) SUOTLTPUO) JUSEAI]
ﬂmﬁﬁm Sa.noﬁ ses() eAT1duMsUO) JIO0F sjuoweIrnbey puw pPes eyBT woxy mamwm.hmﬁ




eTeus) UBOTISWY- T[TV WOLL ()

epniourl  (T)
*00TXe) JXOF Je98M qou qnq ‘doxg uoydlg 28 JeqeM Jemod sepuf

0001 18201
onEOT | 269 ¢l 00 6L0S| 006 c¢ i

_ = T o 6 082 Fo
% go¢ g i< hiee c I L2g “A0N
ong g0t < 1 T6€ | g i 1 C6< "0
chg 906 S 61 o | 69 = ong -qdeg
648 26t l e Chir | 06 I - = - Sy
7198 8TS 6 "9 Sy | 60T T o —
99 985 15 ) 00S | <et i i g
9.8 694 2T 48 +0G €3t 9 T owm e
068 615 6 He 9Ly 0T 9 #T G :
06 91 9 09 osh | 69 ¢ €T Co¢ - =
g agh f 76 e | 46 g a1 66¢ Isy
e T8¢ ¢ ¢e ol A 0 6 tle *qeg
268 6%¢ g Ge eie He ¢ 6 992 ‘uep
(o1) (6) (8) @) io) | (o) (%) (¢) (2) (1)
W 9T | Te0] | *deag *sey|(z)oorxen T830] |888807 | q0npenby (®sn*suog 1)811D qauow
uwoxy Tetxedur oF, Tans (Teuusy; | seTeBuy mpooﬁ.onmv A vnmah mwnmmn_ :
S e so IOATY UeoTISWMY TTY

3993-910% 0001 - sgTu filIlflIlllL/F
UoTqeIcdo uy s

©q o4 peumage L9Baay,
. Mo owmﬁobd& SUOTqT puop JusseIrg
D Jo7 Siuswextnbey pus DBel eyer WO.T SesweToy



1low Lake Mead
poulder Dam to Imperial

400,000

' 1n 800,000
ssilting Water © 100,000
mel Losses Boulder Dam to _

600,000
1,900,000

15, 695,000




prEDIE L

WMI@M OF GILA RIVER yarmR

This question has been ip controversy fop

many
- In the opinion of the writep the best egtimates are

inose that have been made by the Uniteg States Bureau of
peclamation. The following table 1s quoteq from page 25 of
the report by the United States Bupeay of Reclamation,

dated
pecember, 1934, entitled "Stream flow of Lower Golorado Ri

ver
and its trlbutaries.” '
Féémue (based on average annual condi-: Virgin ;'Présent
tions attained 1895 to 1933 inclusive) :Condition : Condi-
L B N : _:of River '+ tions
Original stream flow in Phoenix vi-
cinity , siesshy 2 2,359
Upstream iprigation depletion : - : 91
Bvaporation losses upstream reservolirs : - : 132
Vet infiow to Phoenix area b (R,B804 o .Zp0 Ak
Channel losses in Phoenix area e : ., 269
Irrigation depletion = i ey 1,223
_get flow at Giilegpie dam v 1,820 0 o4k
el losses below @illesple, in- : :
®luding uges below Gillespie dam e
%%g_at mouth R . SN
: 8ffectIve depletion dUS Lo present : i
ilﬂﬁ.%&_?n development | il e

P

It may be noted that the Bureau of Reclamation
“HMBteq that the ney errective depletions due to present
! ipbigatic'n de;elﬂp,mez;t are 977,000 acre-feet. . The table

| i con-
_ %%393 that the Bureau estimated, under natural $438

Al . )
» 'n-’iiunaa the originel water production was 2,}59,000 acre

I : - £ 6ut of
PT annun of ynieh 1,331,000 acre-feet passed
b &




| » i
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i

t are consumed by‘ natural processes., \

Such policy
1ve charging the apportionment to the Lower
‘or the natural losses which occur between Boulder Dam
erial Dam estimated under natural conditions to have
: practically 1,000,000 acre-feet,
It is the conclusion of the writer that the

sent beneficial consumption of Gila River water by

Zona approximates 1;0_00,00.0 acre-feet. This quantity

been used in the foregoing discussion where Gi}é River

uiption has ‘been an itefn for consideration.




-_:-w_ﬂ;_operation on the main stream of the Colorado
':in the Lower basin the following reservoirs: Marbié?hr
Bridge Canon, Lake Mead, Bull's Head (Davia; Dam), "

avesu (Parker Dam), and the Imperial Reservoir formed

The total original water and land surfaceé in the
~ reservolr areas are estimated at abouf 25,000 acres and
5 330,000 acres respectively. ‘The average aggregate water
surface of all reservoirs .under ‘opérating conditions is
 estimated at about 184,000 acres, and the land surface that

vill be influenced by the reservoir operation is estimated

- at about 71,000 acres. It i1s estimated that the original

- Water and land surface within the reservolr sites under

- fatural conditions consumed about 400,000 acre-feet of

 ¥8%er per year by evaporation and transpiration. The total

500,000 gere-reet. This quantity iaa be:er;- us@d ¢

) 1 d i‘swaa ion to repre sent _.ne,-r-,- main str




&

e required to Yemove the aii
ted through the All-Amepricen Canal amd to ﬁ“ﬁf
through the Gila Project Canel. fThege e%tim&tBSa er-- .
ranged as high as 400,000 gcpe. ~feet ber annum,
 Prior to Fhe construction of Bouldép Dam, the Colo-
)  Rpiver car!r'ied very large quantities of S414, wl';,ich '
.Z *a{wer a long period of years formed the delts region of
: -I:it}%"er' California. Since Boulder Dan was constructed, the
mjor portion of the silt is being stored in Lake Mead.
The origin of & large pa.i"t of the silt carried by
the Colorado River is the San Juan, the Little Colopado and
. the Williams Rivers., It is probable that Bluff résarvoir
- will be constructed on the San Juan River as a silt storage

- reservoiri The proposed reservolrs on the Little Calorado
- and Williams Rivers, if constructed, will intercept silt

originating above those resérvoirs. These tributary reser-

| i‘ins', together with other main stream reservoirs constructed
in the Uppep basin, may prolong the life of the Lower basin
' Stream reservoirs indefinitely.
The c¢lear water, however, now being released from
| lead 1g causing a degradation of the river channel by

he bed of the river fnelow Boulder Dam and carryin;g.

this load is be

Struction of Parker Dam,




-ed by the All-American Canal is an 1mmedialis@ ené’%

P 4

is believed that as development increases .’m the

become fairly stabllized below Parker Dam so far \a,,s-the

 gotion of water released from Lake Havasu is concerned.

g After the Lower basin tributary reservoirs are con-

- structed, Very little area will remain that will contribute . 1

 gilt to the river. Such area will consist only of the non-

‘ . prolific drainage area below Parker Dam. It is believed,
: therefore, with probable channelization of the river from
4 - the Mexican diversion structure to Parker Dam and the small

~ amount of tributary f'lo*:-.r Which will be available to bring

811t to the river, that requirements for desilting water at
~ Imperial Dam may not exceed 100,000 acre-feet per year.

%’Lﬂ quantity has been used in the foregoing discussion as

e estimateq requirements for desilting water under ultimate

._Losses below Boulder

Channe] losses below Boulder Dam under
000 acre-feet,

natural -
| 270,000 4
are estimated at about 965, 2704 prl

which occurred between BouldeT Da.
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perial. New lands will be ireigated al el "

_channel, including the Mohave Valley, the Parker
,iect, and the Glbola Valley Project. Much of the

g past channel losses under ultimate conditions

a reduction in natural losses. A detalled analysis

' gitions will not exceed 600,000 acre-feet per annum. Such

I,"igsﬁa:sea may be as low as 300,000 acre-feet per annum, assum-

ing channelization of the river up to Parker Dam.

I
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To equate fully the virgin flow reaching Lake Mead

~ for such & period as 1897-1943, inclusive, would require
~ &total of about 54,000,000 acre-feet of reservolr capacity.

- Uder ultimate conditions it is estimated that about

400,000 gere-reet of capacity will be available in the

B, ocsuning only 16,000,000 acre-feet of laks Mead

availa,ble fon regula,t,ury purposes, and that about

' acre-feet of resertolr capacity will be available _‘

&Jor main channel and main tributary reservoirs in

asin that will be constructed for the gener

c energy. Many smaller res
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