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INTERNATIONAL BOUNDARY COMMISSION

UNITED STATES AND MEXICO

lexico City
July 31, 1930
MINUTE 29
Subjeet: Report on Rio Grande
Rectification.

The Commission met in the
conference room at the Departe
ment of Foreign Relations,liex=
ico City, at ten o'clock a. m.
July 31, 1930, in accordance
with ¥Minute No. 128, to com-

-plete its action in reporting

‘and recommending a plan for iio
"Grande rectification.

(1) Bach section of the Inter-
national Boundary Commission

_has been requested by the Fore
‘8ign Relations Department of its

Government to study and develop
an internationel plen for the

- removal of the flood menace of

the Rio Crande from the L1 Paso=
Juarez Valley., Studies and in-
vestigations have now reached

the point where it is possible

to report to the two Governments
a definite plan with estimates

of cost; and the following is

the report of the International
Boundary Commissioners, together
with a joint report prepered by
the consulting engineers and
technical advisers. Minute lo.lll
of the Joint Commission, dated
December 21, 1928, outlined in a
general way the necessities for
international action, and gave a
general description of the areas
involved, a preliminary summary
of the proposed plan, and recom=
mended proceed ing wi%h the devel=
opment of the final details of
the plan and eatimnteg. During
the past few months a moat_im-
portant step taken by the Com=
mission consisted in rendering
decicions determining the nation=
2l jurisdiction end dominion of a
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México, D.F.
31 de Julio

ACTA NUMERO 129,

Asunto: Informe sobre Rectificeeidn
del Rfo Prevo.

de 1930,

La Comisidn se reunid en le Sala
de conferencias de la Seeretarfa 4
Relaciones Exteriores en la Ciudad
de Wéxico, a les 10 hores del dfes ’
31 de Julio de 1930, de mcuerdo oo
lo convenido en el Acta No. 128, pz
ra formaelizer por medio de ests Ace-
te su informe y recomeadsciones a
los dos Gobiernos sobres el proyecto
de rectificecidn del Rfo Prave,

T

(1)s Cade una de las Secciones de

la Comisidn Internecionzl de LfmiteL'
ha recibido instrucclones de le 3e-
cretarfa de Helsciones :xteriores

de su respectivo Gobierno paras es-
tudisr y preparer un proyecto de =
cerfeter internscionel & fin de cone
Jurer el peligro de inundecién por
agues del ifo Frevo. que se cierne
sobre el Valle de Judroz-il Paso.-
Los estudios y les investigeciones
han llegado s un punto tal que permi
ten presentar a los dos Cobiernos
un proyecto definido y un presupues-
to de costos, y & continuecidn apa-
rece el informe de los Comisionados
de le Comisidén Internscional de Lf-
mites, acompafisdo de un informe co=
min preperado por los Ingenieros Corl:
sultores y los Asesores Téenicos.-
En el Acta No. 111 de le Comisidn

Unida, de fechs 21 de Iiciembre de

1928 se delined, en términos genera-
les, la necesidad de tomar medides

de cardeter internscional y se hizo
una descripeidn generel de los terr
nos afectados y un resunen prelimi-
ner del proyecto y se rocomendd que
se elaborare dste hasta sus detalles
finales y costos, Dursnte los Yl mo
meses la Comisidn hs dado un paso -

muy i-portante al dictar sus decisic|

. 'i
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number of banco cases in tlhe area |
under consideration.

(2) The plan prepared and devel=-
oped by the Joint Conmission is
attached hereto as an exhibit to
this minute. In transmitting i1t |
to the two Covermments the Com=
missioners offer it as being both
practical and feasible as en en=-
g.nerlng and economic project.
general the plen consists of
straightening the present river
channel, effecting decrease in
length from one hundred fi five
(155) miles to eighty-eight (88)
miles, and confining this channel
between two parallel levees. In
addition to this channel the plan |
includes the construction of e
fload retention dam at the o :
available site, twenty-two (22 '

/anexo a la presente Ao
jenviarlo a los dos Gobiernos, los
/Comisionados lo presenten como un —-

ingenieria. En

ad

len el
sobre el
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nes deterninando el dominio ¥y = ==
Jurisdiceidn neeionales correspon-=-
dlentes a varios bancos ¢n la zona
de que se trata.

(2) £l proyeoto elaboredo por la =
Comision Unida va agregedo como un -
'y ¥ 8l

proyecto viable y prdctico desde =-
los puntgs de vista econduico y de - |
rminos generales,
el proyecto consiste enderezar
el cauce actual del Rio y disminuir
su longitud de 247 kilduetros (155
millae) & 141 kildmetros (88 millas),
¥y confinar este cauce entre dos dques
peralelos. El proyecto comprende,
8 de este cauce, la construccidh
e una rresa de retencidén de avenidas
feg lugar adecuado, q 2ued¢
0 Grande a 35 kil ros
(22 m1lles) abajo de la Presa del

miles below Ilephant Butte on the
Rio Grande, creoating reservoir
storage of one hundred thousend
(100,000) aere fect. Careful
l'hldi.l based on actual past flood
performence show the advantage of
reducing the flood flow reaching
El Paso-Juarez by storage in the
‘proposed reservoir. The reduction
Rn flood flow thru the E1 Paso=-
Juarez Valley asccomplished by such
© ptorage of flood waters effects a
saving of a quarter of a million

dollars in the works required thrupP=

the wvalley by decreasing the size
of the channel and reducing the
area required for right-of-way,
and amount of yardage in levees.

(3) The meandering and uncon=
trolled lio Grande below El Paso=
Juarez hes in recent years become
a very serious menace to adjacent
lands on both sides. Authorities
of both ecuniries have unsuccess—
fully attempted the protection of
the improvements in the @1 Paso=
Juarez Velley end the two cities.

Elefante, para formar un veso de=--
almacenaniento de 123.350.000 metros
pubicos (100,000 acres ples). o1 |
| studio culdadose de las crecientes
e inundaciones pasadas aconseja la
sonveniencia de disminuir el to
je crecliente que llegue n Judrez=-
fl PFaso mediante el elmac ento
jue se propone. La reduccion en el
pasto de erecientes en ol Valle de
1l Paso-Judrez que se ob“ienemedfante
pste almacenamiento se traduce un
phorrofle cerca de $250.0()O.oo.dgarm
las obras en el Valle, pues penmite
sminuir éaa dimensiones del cauce,
extension necesaria pera el demcho
y

I
I

i-.

el voldmen de torreccrias

(3) m Rfo Bravo, por le falta de con:
trol y por su cardcter divagante a=
bajo de Judrez-il raso, ha llegado
a constituir en los dltimos afios u=-
na seria amenaza pars los terrenos
ribereiios en ambos lasdos. Las suto=
ridades de ambos Pafses han tratado
de proteger las mejoras materiales

que existen en ambeg civdades y en

>
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Considering the futility of pro- | el Valle, sin comseguirlo, y ambas
viding adequate and proper pro= comunidades han gastado una suma que
teotion on the present meandering | consideran como el i20 razonable
river location, the two affected |y justificedo en obras de defensa
communities have expended the lim= | de cardeter loeal, pues reconceen la
it of a reasonable and justifiaeble futilidad de pretender dar protec~-
amount in loeal flood protection cidn adecuada y complets sizulsndo
works, A proper and sound plan el actual cauce divigante del Rfo.
for accomplishing desired results  Para ale r el resultndo desecado
lies in & coordinated internation- 1la solucidén mds adecuadn requ:? -
oter |

al project, lum programa ocoordinado de ca
internacional.

(4) Existing treaties provide | (4) De mouerdo con los Tratedos en
for the center of the Hio Grande, gor, la Lfnea Divisoris Internacio--
except in isolated ocases, being nal es ¢l centro del Rfo Bravo, con
the Internstional Boundary Line, . excepeion de elgunos casos aislados.
The present river channel, with La loggitud excesiva del cauce actual
excessive length, was produced del Rfo se produjo por condiciones-
by natural conditions which no naturales que ya no existen. Los au=
longer exist. Increase in settle~ | mentos en la poblacidn, en el culti-

cultivation and values | vo y en el velor de la propledad, =

ment

mtiry both Governments in con= Justifican que ambos Gohiemos bus=
gidering means of removing the fleod quen los medios de conjurar el peli=-
menace snd providing an adequate gro de inundecidn y de orear un cau=

flood channel, | ce adecuafdlo para los crocientes,

(5) Actual field surveys were (5) Se han continusdo los trabajos eﬂ
continued in the location on the el campo pare lea localizacidn sobre
ground of a rectified channel el terreno de un cauce rectificedo -
subjeot, of course, to some later |que, como es natural, po ser mo=
glight modification, but generally |dificade liﬁnmh, pero que en
sufficiently deﬁni";o to permit general esta suficientenente defini-

estimates of right-of-way and con= (da para poder hacer estimaciones de
struction costs. With office and |costos de derecho de vieYde cons=--
field loocation of this channel truceidn. istos trabajos de campo y
line which generally follows and de gabinete han tenido por objeto =
straightens the present meandering | hacer una localizacidn el cauce pro=
river, it has been possible to es- |-yectado, que en general sigue y —-
tinate acreages and values of the |rectifica el actual cauce divagante
relatively small areas that would |del Rfo, y hen pgrmitido hacer esti-
be detached from one country and maciones de las 2roua y de los va=-
attached to the other = so balano~ |lores de las parcelas (relativamen=-
ed in area that neither country te pequeiias) que resulta segrega=
would gein nor lose national ter—- |das de un Pais y adheridas al otro.

. ritory or area. IRAlocelizacion se ha hecho de modo

que sean iguales las dreas de las

parcelas cortadas de cada Pafs, a
(6) At the present time the bed fin de que ninguno pierds ni gane té-

of the Rio Crande between Hl Faso |-rritorio.

end Juarez is at a higher elevation (6)en la actuslidad el leoho del Rnfo

than some of the streets and other Bravo frente a las Ciudades de

|y E1 reso estd mds alto que algunas

T sgptgmte ok LY
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properties of the two cities.
Accumulations of sediment are
continuing to aggravate this |
situation, and until proper

grades and hydraulie conditions

are introduced by artificial
works, there are no means for
oarry{ng ofT these deposits
which are encroaching upon the
carrying capacity of the channel.
The concensus of opinion of

eers who have studied the situatdon

iz that the correetion lios in the
plan proposed - of straightening
and confining the channel, One of
the prineipal requirements to per=
mit such artificial rectification
is the equitable adjustment of the
- areas whiech would be necessarily
detached from one side of the
river and attached to the other

in the straightening process. The
plan evolved, of having each Gove
ernment acquiru the private titles
to these equal areas for later ex-
change, provides a feasible solu=-
tion, These areas to be acquired
are generally seeped and water-
logged, and so shaped and situated
as to be unsusceptible of proper
irrigation and drainage.

(7) The benefits to be derived
from the straightened and recti-
fied channel plans are mutual to
the two Governments in affording
flood protection end in permitting
oultivation, improvement and set=
tlement of even larger arecas ad-
joining the Rio Grande than are
now possible under the mecndering
river conditions, It is of utmost
importance that the Govemments
own and control the flood channel
in order that private enerocach=
ments be definitely prevented and
eliminated, Such ownership and con=
trol will also be of great assist-
ance in the enforcement of nation-
gl immigretion and customs laws of
both countries,

- general de los Ingenieros que

. de las celles y edificios de dichas
| poblaciones. La ecumulseidn conti-

' eauce, sino hasta qug

| ajuste equitativo sobre las parce=-
- las que forzosamente timg?n

!

|
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nua de azolve sigue agravando la si-
tuacidn, y no es posible logrer el
acarreo de estos depdsifos que redu=
cen notablemente la capacidad del
se modifiquen
las condiciones hidraulices y las
gondiantas en forma adecuada, ian
e obras artificieles. En opinién -
es
tudiado el problema, la solue - |
consiste en rectificar y canalizar
el cauce, que €8 lo que se propone
hacer. Uno de los requisitos prin-
cipales pare realizar esta rectifi-
cacion artificial es el de hacer un

que se=
gregarse de ulh lado del Rio y pasar=
s¢ otro lado el hacer la rectifi-
cacidn. to se logra mediante la =
adquisiecion por cada Cobierno de los
titulos de propieded particular soe
bre los terrenos por se;reger, que
son 1 es en ension, y que se
canjoea al hacer los obras. Estas
parcelas son terrenos ensalitrados
y tanosos, y por su fforma y situa+
¢ion no pueden regarse ni drenarse
debidemente. _

-

(7) ambos Pafseg se benoficiardn por
las ventajas que resultaran al rec=
tificar y canalizar el ifo, pues asf
se defiende la regidn do las inunda=
ciones, se aumentan las extensiones
cultivadas, las mejoras mnterialez

¥ las posibilidades de colonizacion
en las orillas del Rio, lo mae no es
posible en las actuales condiciones
divegantes de la corrieste. 5s de cas
pital importancia que los Gobiernos
sean duefios del eance mayor del Rfo
y tengan control sobre ¢l a fin de

evitar definitivamente su obstrueecidn
u ocupacicn por interesus privedos.
Siendo los Cobiernos duofios del ceu=
ce, se facilitard la vigilencia de

la frontera y el cumpliniento de las
leyes adugnalas y de misracion de
ambos Faises,

|4
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(8) In giving consideration to
the determination of proper and
Justifiable groration of costs
between the two countries, con=-
ditions other than gross and
irrigated aroas are necesssrily
included. lLoconomic features and
values in the two countries are
distinet and different. While
the use of areas may be entire=
ly.erpor in a distribution of
costes for irrigation development,
this unit of proration for an in-
ternational flood control plan is
unsuitable and produces serious
irregularities. The Commission
has taken into consideration the
benefits that each country would
receive according to the areas
and their values to be protected
rather than the benefits each
would receive on the sole acreage
basis. On the American side of
the valley there are about fifty=-
three thousand (53,000) acres of
land under the Rio Grande Federal
Irrigation rroject with water
rights assured; the greater part
of which is in full cultivation
and about seventeen thousand (17000
acres in the lower portion of
valley below the project limits
which are irrigated with project
surplus water. The total irrigat-
ed aree is seventy fthousand (70,000
aores., This arca is served Ii%h
irrigation end drainage works, and
first class roads. Finance ocompan=
ies facilitate the financing of
the production and distribution
of agricultural products.

(9) On the Mexicen side of the
valley there are about thirty-
five thousend (35,000) acres of
lend in cultivetion, of whieh
twenty thousand (20,000) acres
have assured water rights under
the Rio CGrande Federal Irrigation
Project, provided for by the VWater
Treaty of 1906, Practically no

drainage works have boen construotad
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(8) A1 enalizar la forma de repertir
| 1os costos entre los dos rafses en
. condiciones equitativas hay que
| mar en ocuenta forzosamente, ad
' de las extensiones brutes de torranoﬁ
' ¥ de las extensiones regadas, elgu-
| nas otras circunstancias, lLas condi=
' ciones econdmicas y el walor de la
propiedad son muy diferentes en los
dos raises., 51 bien es ¢lerto que
- en la distribucion del ¢ogto de un
sistema de irrigeoidn serie adecuado
 tomer como base las extensiones de
' terreno, si se adoptera este misma
' base para el del coste del
proyecto interneecional 4e obras de
defensa se lle a a ¢conclusiones
injustificadas e inaceptebles, La
Comisidn he tomedo en cuenta esti«
'mar los beneficios que cada Pa iu-
'eibirfa no solamente la proporeidn
~entre las superficies do los terreno
| protegidos en cada margeon sino el ve
| dadero valor de ellos. !!n el lado g=-
| mericano del Valle hay 1,200 hootz-
| ras (583.000 ecres) con derechos de
agua asegurados dentro (el Cistema
Federal de Irrigacidn "ilio Grande",
estando la mayor parte (le este extens
sidn bejo eultivo; hay tambien =—-—m=-
6,800 hectdras (17.000 gores) en la
regidn inferior del Velle, y fuera
de los limites del Cistema, que se
riegan oon las aguas sobtrentes del
mismo. Xl dree total regade es de =
28,000 hectdras (70,000 acres), que
ticnen obras de riego y de drenaje
y caminos de primera clase. Ixisten
ademas Compaiilas Refaccionariess que
facilitan la produceidn egrfecola y
la diatribuolgn de los productos.

Ll

-

W

(9) En el lado mexicano del Valle hn#
aproximadamente 14.000 heotaras ==—=
(35,000 acres) bajo cultivo, de las
cuales 8,000 hectdras (20,000 acres)
tienen derechos de a seguros en
el Sistema de Irrigacidon Federal "Rig
Grande,"” se el Tratado de Aguas
de 1906, Iracticamente no existen o=
bras de drenaje y las de riego son

|

4
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gnd the irrigation works are
largely insufficient. The pro=-
ductiveness of the lands on the

| elas, la productivided de las tlerrq
a

Mexican side is under these cir-
cunstances much less than the |
ecorresponding lands on the north ‘
side of the river, and there are
large areas with insignifiecient |
or no production. Ho major road |
improvements exist, and the |
finence companies organized to '
serve llexican farmers are very
limited in number and resources.
The industrial plants and means

for handling agricultural pro=-
ducts are in very small propor-
tion when compared with those in
the valley in the United States,

(10) The estimated velue of agri=-
oultural investments in the
American part of the valley,
gocording to figures asscmbled
by the Bureau of Reclamation,
ineluding purchase of land and
its preparation, farm improvements,
equipment and live stock is sevene
teen million dollaers ($17i000,000)
or thirty four million gold pesos.
The value of agricultural improve-
ments on the liexican side as es-

timated by Ingineer Salvador ArTOyO,oro nacional segin

Chief of the Flood Protection work,
Ana” 172 2555600)" aaha pasoss,Came
and 5,400 gold pe .
paring 5hes; agricultural values in
one part of the valley with those
in the other it is seen that the.
Mexican side represents thirteen
per cent of the total end the

| la eorrespondiente e }ns tierras de
| 1& mﬁrgen Norte del Lfo
- es practicamente nula. lo existen

- vir g los agricultores mexicanos son
en ngha

- Estados Uni@oa en este Valle.

Americen eighty-seven per cent.
Velley lands on either side of the
- piver without water rights and
assured irrigation service have
very nominal velue as compared
with the lands obtaining water
service from projeect sources; a
ison of such areas on this
besis results in twenty-seven per

nificante comparados con los terre=-
nos que se surten de agua del Siste-
ma de Riego, ¥y el comperar las extens

cent for Mexico and seventy=

three per cent for the United States.
|
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inedecuadas. In estas circunstan=-

del lado mexiocano es muy inferior
y ¥ hay

des extensiones en que le produccidn

buenos eaminos y las Compefiias Re=
facclionadoras organizadas I8 sere

0 limitado y de escasos ree=
cursos. Las plantas industricles y
los medios para lg distribucidn de
los productos agricoles son inferic=
res a los que hay del lado de los

(10) De acuerdo con los detos recopir
lados por el "Bumeau of Heoclamation",

ge estima en (17,000,000,00 de &
leres ({34,000,000,00 de¢ pesos oro

neeional) el valor de las inversiones

agricolas en la parte anericena del
Valle, incluyendo precio de la tie
su preparacidn, las mejoras materia=
les y edificios de los ranchos, los
implementos y semovientes. El ¥elor
de las inversiones agrfcolas en el
lado mexicano es de {5.400,000,00,
el awvaluo hecho
por el Ingenie Salvador Arrogo,

Te de la Comision de Obras de Tefe
contra Inundaciones. S1 se comperan
las inversiones agrfcolus en un lado
del Velle con las del otre, puede =
verse que el lado mexieuno represen=

ta el 13% del total, y ¢l lado ameris

cano el 87%. Los terrecnos en cada
ledo del Rfo que no tienen derechos
de agua asegurados ni servicio de ri
go permanente, tienen un valor insigs

siones correspondientes a terrenos
de esta ocategorfa, resulta el 27%
de sllos en México y el 73% en los
Estados Unidos.

Jer
s
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(11) As the cities and sub=
urbs of IZ1 raso and Juarez
not only are ineluded in the
flood proteetion plan, but
either directly or indirectly
would receive a large part of
the benefits of the reotifioa~
tion of the channel, the Com=-
mission has considered the pro=-
ration of values which each city
bears to the other and giving
pro weights to various por-
centages, believes the justifi-
able proraetion to be twelve (12)
peroent for Mexico and eighty=
eight (88) percent for +the
United Otates.

(12) With reference %o the es-
timates (exhibit number five of
the engineer's report) the grand
total of six million one hundred
gix thousand five hundred dollars
($6,106,500) includes certain
items in which the Commissioners
concur as being non=proratable
and prOper1{ end practiecally
chargeable to each Covernment
separately. These are: righte=
of-way fomwr hundred twelve thous=

for purchase of privete channe
» rights above Cordova seventy-five
thousend dollars($75,000), segre~
gated ‘racts two hunﬁxad six
six thousand dollars(266,000),
changes in irrigation works two
hundred twenty-five thousand
dollars ($225,000), The total
of these items, with twanty pere
cent overhead and contingencies
| 48 one million one hundred seven=
| #y four thousend two hundred dol=
~ lars (91,174,200). This amount
‘| subtracted from the grand total
| ‘leaves a proraetable total of
AL FY

L

N L

and five hundred dollars ($4lai500

|
|
| suburbios de Judrez y Il Paso, ed
|
|

| deciones, reciben directa o indireec

' la Comisi

)i 7540004004 ddlares;

doo en la proporcidn de 12%

| lares.

* A

lloja No, 7 = Acta No. 1i9

COMISION INTERNACIONAL DE LIMITES
ENTRE MEXICO Y LOS ESTADOS UNIDOS

(11) Puesto que las ciudades g los

de quedar cubiertos por el Proyecto
de Obras de Defensa contra las Inune

mente une gran parte de los benefi=- i
cios de lg rectificecidn del cauce, |
ha tomado en cusnta los |
velores relativos de una y otra ciu-
dad, y después de asignar @ los ==-
varios porcentajes los pesos debidos,
considera que el reparto equitativo
de los costos puede hacorse a ra

de 12 para léxico y 88( para los

Estados Unidos.

-

(12) En cuanto al presupuesto contens
ido en el anexo No. 5 del informe =-
de los Ingenieros, los Comisionados
gan que del total de (6.106.500.00.
ares, algunos gastos no deben
repartirse a "pro-rata," sino cargarse
a cada Gobierno separad:ganto. por
razones de conveniencia prédctica., --
Istes @ rtidas son; Derecho de via-+
$412.500,00, ddlares; compra de =
propiedades particulares dentro del
cauce del ifo arriba go Cédrdova ==
€) g eadae
segregados, i 266,000,00, d0lares ==
cambios en las obras e riego, =--
£225.000,00, ddlares. R total =~
de estas partides, aumcntado en
un 20% por gastos de administracidn
e  imprevistos, es de {1.174.200,00¢
déleres, que, deducido del gran |
total, arroja un_ total de §
$4.932,300,00. ddlares que repartd

¥
88%, resulta que corrusponde
México como participaoigh en
este proyecto, la cantidad de ===
591.876.00 ares y a log ====
Estados Unidos {4.340.424.00,

| 4
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four million nine hundred thirty
two thousand three hundred dol= |
lars ({4,932,300), Using twelve |
percent (12) end eighty-eight |
percent ( as the basis of
proration Mexico's share of the
cost of the projeet would be

five hundred ninety one thousand
eight hundred seventy six dollars
(§591,876) and that of the United
States four million three hundred
forty thoussnd four hundred twenty

four dollars ({4,240,424), ;

(13} On the basis that this re=-
port and the engineers' state=
ment have been prepared and sub=-
mitted with the view of generally
straightening the presentYoca=
tion between the International
Dam above Il Paso=Juarez and the
Box Canyon below Fort Juitman, |
the question of using the present |
river at Fabens or following the
boundary route ocn the south of i
the San Elizario area is left »
for later determination. From
the data at hand, apparently
there is arguman% in favor of
both routes. YFollowing either
the present river or the bound=-
ary line route requires adjuste-
ment of detached areas, and the

posed channel below this sec=
ion ocan be so lacated as to com=
pensate for any inequalities of
such areas.

(14) The following are the

recommendations of the 00mn1sslon:i

(a) The Commissioners recommend -
that the two Governments approve
the plan for river rectirication
as outlined in the attached en=
gineering report, including the
feature of a flood retegtion dam,
the general straigntening of the |

gsent river location, aond the |
establishment of a flood channel

which generslly will follow and
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(13).~Partiendo de la base de que
el presente informe y ¢l estudio
de los Ingenieros se han prepara=

| do y se presentan con la idea de
| rectificar
, actual del Rio entre la Lresa In-
' ternacional arriba de Jucrez-il-

general el caugce ==

Paso y el Caiidn de Cajoacitos a=
bajo de Fort Quitmen, se ha de jad
para decidirse on el futuro la =
eleccidn entre los dos trazos en
la Isla de San Mlizario, es ded r,
sl debe seguirse el csuce actusal
del fo que pesa por Febens o si
debe llevarse por el cctuel Limi-
te Internccional al Sur de la Is-
la.=- Con los dsto= de que se dis-
pone hay razones en apoyo de cada
uno de los dos trazos. Ta sea que

' se siga el trezo por el ctuce sc-

tual del fo o el trazo por é -
Limite Internsoionel, es requisito
esencial que se igualen las areas

segregudas, y con este objeto z:o-
| de desslojarse el trazo proysctado

abajo de la Isla de manera que ha-
ye compensacidn en dichus dreas.

(14 ) . ~RECOMINDACIONES.~ A conti-
nuecidn eonstan les recomendscio=
nes de la Comisidn:

(a).~Los Comisionados recomiendan
que los dos Cobisrnos aprue
ben el proyecto de rectifica-
oign del ifo deserito en el
informe de los Ingsenieros gque
se acompafin, y cue comprende
la construcecion de una Fresa
de retenoidn, la rectifica-
cidn gencral del cuouce actusl
del Rio y le oreaclion de un
cauce mayor o de avenides qug
en generasl, siga y reotiri-
que el Rfo sotual desde la
Presa Internscional hasta el
Caiidn de Cajoncitos abe jo de
Fort .uitman.

(bje=ue cn vista de la seriedad
de la situseidn, awbos rafses
celebren sin demora un arregb
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straighten the present river
from Internationel Dam to the
Box Canyon below Fort Juitman,

(b) That both countries in
view of the serious situation
proceed %0 an agreement,without
delay, which will earry into
erru't the engineering and con-
struction features as outlined
in the attached report,

(e) That the Intemational
Boundary Commission be author—
ized to prepare detall plans,
and to direot and supervise
the construction and all other
engineering operations, utiliz-
ing such cstablished povernment-
al agencies as each government
may deem proper,

(d) That each section of the
International Doundary Commis=
sion be authorized to acquire
for its country the necessary
rights-of-way and detached
areas located within its terri-
torial limits, thru the proper

governnental agencies,

(e) That cgreement between the
two Governments provide for the
exchange of one half of the area
required for right-of-way and

the total area of detached tracts |

of each country,

(f) That the total proratable
cost of four million nine hun=
dred thirty two thousand three
hundred dollers ($4,932,300) be
divided between liexico and the
United States on the basis of
twelve percent (12) and eighty=-
3‘0 percent (88%) respectively,
_ that each Covemment provide
sanually such required appropria=
$ions as will complete the work
in four or five years,

(g) That the agreement between
the two countries provide for

|
|

[
[

I

I
I
.
|
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para ejecutaer el pruyecto de
ingenierf{e y de construceidn
ggsorito en el informe edjun=

(¢).=me se sutorice a le Comisidn
Internceional de Limites
preparar los planos de detalle,
{;para dirigir e inspeccionar

construceidn y todas las =
otras opersciones cle ingenie-

a, utilizando las dependen=-
cias que cada Gobierno Jjuzgue
adeouadas,

(d)«=~ue se sutorice & cada una de
las Secciones de le Comisidn
Internaci onal de Limites pare
que, por los conductos debi-
dos, adquiers dent:io de su pro=-
plo territorio y a nombre de
su Pafs, los terrenos necesa-
rios para el dereclo de via y
porcioncs segregudes,

(e) e=cue el arreglo entre los dos
Gobiernos estipule el ecanje
entre los dos Paises de la
mitad del terreno ccupedo por
el derccho de via y el de la
totslidad de las poroelas se-
gregadas de cado Pefs,

(f)e=tue ol costo por repartir a
"pro-rate” del proyecto, me
es en totul de [4.932,300.00.
ddlares se distribuya entre
Mé:ico y los lLstados Unidos
en la proporeidn de doce por
ciento y ochentsa y ocho por
ciento respectivemcnte, y que
cadz Cobierno propercione ca-
da aflo fondos suficicntes para
completar los trobe jos en cua=-
tro o einco ailos.

(g) e=tmg ol arreglo entre los dos
refses otor jurisdieeidn
a la Comision Internescional
de 1L.{mites sobre tcdos los
asuntog relatives gl cauce
rectificado.




Page llo. 10 = linute o, 129

INTERNATIONAL BOUNDARY COMMISSION
UNITED STATES AND MEXICO

the jurisdiction of the Inter—
national Boundary Commission
over all matters concerning the
rectified channel,

(h) That this Cormission be
authorized to adopt such rules
and regulations as it may deem
necessary to the end that the
preservation of the rectified
channel may be perpetuated.

(1) That each couhtry hold the
ofher immune from all private |
or national oclaims aris from
the oconstruction end mel ntenance
of the rectified channel or any
other ceuse whatsoever in com=-
nection with this project. ;

Respectfully submitted.

The Commission adjourned to meet
gagain at the oall of either of
the Comnmisszioners. 1

,‘f?gg}. ‘*sic—cJZErin:.

Commissioner for the united otates

Uomnissioner for 1exico
ol hany

S ' ; :
uj A’“—*"‘Z"-’-"M-L o, L) ol
Aoting Seoretary of the United

Eh‘to&

Seotion.

- (1ie=tue oade rafs otorgue indemni-
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(h).=que la Comisidn guede sutori- |
zeda para promulger reglas y |
reglamentos adecuszdos y g oe-
sarios paras la conserveeidn
a perpetuidad del ceuce rsc-
tifioudo.

dad al otro contra toda re-
clameeién priveds o nacional |
que pueca resultar por la = .
construceidn y conservecidn |
del cauce reotificado, o por |
oualesquiers otras causas re- |
lacionadas con este proyecto. |

Con todo respeto, |
Se levantd la sesidn pars volver l

a reunirse a llamado de cualquie-
ra de los Comisionados.

Comisionaio de Vex1ico.

/f.??)./&'-m.

Comisionado de loc . stocdos ‘

Unidos.
2 / C_ o
/ e 7 <
AL 2 7
Seer=tario de la o 1.2, Lexicéna.
)_ v 3 '\-7"*-'_7:_7 ! 4

S

=~

3
| 7 ¥ o 1
N 287 et 17 3, ,,.f',/?'zﬁ‘?*t

-— - -

Secretario Auxiliar de la Seceidn
de los lLstados Unidos.
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JOINT REFOKT OF CONSULTING ENGINZERS

’ . RI0 GRANDE RECTIFICS

(a) It is proposed to reduce materially the flood flow
' at 51 Poso-Juarez by the construction eof a detention dem with
a one hundred thousend (100,000) acre foot (123,55C,000 ouble
meter) reservoir at Ceballo, end to control this flood flow
thru the &l ‘faso=duarez Valley in a shortened channel by the

construction of parallel levees. The proposed artificial

channel will follow znd rectify, in a general way, the pros-
a@ ' ent river from Land lonument Number One to the Hox Canyon be=
low Fort (uitman, ond is so located eas to segregate the same
.area from each couniry.

(b) The general engineering features of this project

involve: the reduction of river length from one hundred Tifty
. five (155) miles (247 kilometers) to eighty eight (88) niles
(141 kflometers); thae establisiment between levees of a flood~-
way five hundred ninety (590) feet (180 meters) wide with a
ecapacity of eleven thousemd (11,000) gecond feet (314 cuble
meters per second); end the inoreasing of the gradient from
@ slope of ,U0035 (1.82 feet per mile) to a slope of 400061
(8420, fect por milej, The levees require the placement of
eight million nine hundred oighty five thousend (8,985,000)
. g oublie yards (6,870,000 cubie meters) of earth, thelr average
height being 7.5 fect (2.25 meters). Four million seven hundred
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soventy-five thousend (4,775,000) oubie yerds (3,680,000
cubic meters) of earth are required to be excavated to
provide the artificisl chamnel, The areas required for
right-of-way for this channel are four thousend and seventy=
five (4,075) acres (1650 heoustres) from the United Stotes
and also four thousand und a:venty-nn {(4,078) aores (1650
hectares) from “exico,

(e) The tentative proposei location of the reotified
chennel segregates three thousend four hundred sixty (3460)
acres (1400 hectares) from the United States and also three
thousend four hundred sixty (5,460) eseres (1400 hectares)
from lexico.

(d) The estimated cost of the project, inoluding Saballo
Dam, is about six million (6,000,000} dollars.

(e) This project will eliminate the flood menace through=
out the i raso=Juarez Velley in both the United States and
Mexico, will prevent channel ochenges and detachment of areas
from one country to the other, and will pemit the reclasining

of low=lying areas.

2. iresent o dtlons

(a) The iio Grande forms generally the International
Boundary between the United States and Vexioco from Land lonu=
ment Number Cne %to the Jox Canyom below Fort ,uitmen 1ia the
£ Feso=Juarez Valley, and is a meandering stream subjest to
changos, oreating deteched areas from one country to the other.

(b) The gross area of valley land in both the United States
and lexico, betweon X luso~Juarez and the iox Canyon, 1is one
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hundred sixty-five thousand (165,000) aseres (66,000 hootares)
of which ninety-six thousend (96,000) escres (88,400 huctares)
are 1in the United States and sixty-nine thousend (69,000)
acres (27,600 hectares) ere 1in Mexico, ketimated valuus existe
ing in the cities of QA Feso and Juarez and their valleys, in-
cluding irrigation and drainsge works and improved roads, are in
excess of one hundred million (100,000,000) dollars.

(o) Notwithstanding the faot thet the present total amount
of sedinment annually carried thru this velley by the lio Grande
is only a very small percentage of that carried previous to the
construction of the ilephent Butte Dam, the absence of the fome=
er large scouring floods has resulted in the silting up of the
river channel to a point where rainfell discharges from arroyos
entering the river between ilephant Butte and 4 Feso-Juarez
menaoce the improved and developed properties of both ecities and
the wvalley lends., OUnly lerge floods of destruetive proportions
are capable of eroding sccumulations of sediment as thar now
oocur in the meandering channel. '

(@) The Mexicen Department of Communications and rublie
works and the city end county of /1 iaso have expanded In the
last fow years over seven hundred rifty thousemnd (750,000)
dollars to protect the city of Ll raso=-Juarez end the willey
lands from floods. These works consist largely of levees built
along the banks of the meandering channel, snd require constent
strengthening and repair on account of the raising of the river
bed. A more substuntial end effective plan must be adopted to
sooure permenent and efficient protection.
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]l = DETAIL REPOHT

Since the joint preliminary report, dated Docember 1928,
was submitted to the Commission, location surveys covering the
entire length of river fram the cities of 1 leso and Juarez to
mitman Canyon heve been completed. These surveys have fumishe
ed additional date, end form in a lerge mocsure, the basis for
the report whieh follows,

1, LESCRI-TION

(a) The iiio Grende is a sediment bearing streem, and as
such 1s constantly building up its bed, and would from this
cause, in time of flood, change its chammel to & lower location
where it would again start building up its bed and repoat the
oycle at some future flood stage. This phese of changing chan=
nel has been largely orevented thru Kl raso-~Juarez Vel ley by the
construction of artificiel works, such as railroad and roved grades,
oanal end drein banks, and in late years, lovees. Under these con=
ditions the river bed has been continuously elevated. The !lephent
Butte Dam wes completed in the year 1916, and as a rusult of
its funetion of providing an irrigation supply during years
of low runoff, 1t stores the floods, whioch previous to its
construction hed passed on down the river, The ection of
these floods was %o scouf out the river channel, partly
by oerrying deposits on thru the valleys and partly by making
deposits upon the welley floor whenever bank overflow stage

was reeched. The absence, sinee the completion of dephm ¢

Butte Dem, of large socouring ifloods bhas changed ‘the

T e R e
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characteristies of the river channel +¢thru the Kl Feso=-Juares
Valley. Although large floods have been contro'led behind the
Zlephant Butte Lam, smaller floods from the runoff area lyiang be=
tween Ilephant Butte and 1 rasc=-Juarez are of amnual oooUrrence.
These usually occur during the rainy secson, that is, in August
and September, and are generally flashy in charsocter, the peak
lasting only a feow hours, and would pass harmlessly thre the
valley were it not for the dlevated river bed.

(b) with the first relesse of clear water from dephant Butte,
a linited scouring of the river chennel begen iimedistely below the
dam. The clear water pilcked up the riner particles of slilt and send
and oarried them downstream., This effect has resched sovme forty
miles (04 kilometers) below Llephent Butte, and might eventually
reach 1 rsso=Juarez and degrade the river thru the 1 .‘aso-Juarez
Velley, were 1t not for the annual inerement of sand, grevel and
silt brought into the river channel from the many side arroyos
which deboueh into the streem along its course between the dam and
1 Paso=Juarez. Lven this ennual increment of sand might be car-
ried on were 1t not for the need of diverting the flow onto lmds
for irrigntion. Three diversions arc mede above il raso, one each
et the Fercha, tho Leasburg, and the ilesille dams. 7The main di-
versions in the i1 raso Velley are at the Internationsl lam, where
lands of both ccuntries are served, ond ot the iiversido and Tore
nillo headings, where supplementery diversions to Americen lands

are made. it emch of these diversions sand skimming snd ceanal
sluioing devices are used so that a greet peroent~se of the sand

and silt is retumed to the river bed, while a greet percentage of
the water io diverted for the irrigstion of the lands. ™his process
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oontinuously returns tho ssmd to the river bed while ulso con=
tinuously depleting the volume, and hence the carrying capecity.

() The uncontrolled drainege areaszs whioh 1lie between
Eléphant Putte and 1 resso-~Juarez total sbout ecight thousend
(8,000) square niles (20,700 square kilometers). Large jarts of
this ares have dead dreinege with no direct ocutlet into the Rie
Grande. About two thousand three hundred (2300) square mile s
(6,000 square kilometers) drain directly into the river, of which
some one thousend two hundred (1200) sguare miles (5100 square
kilometers) ere above and would be controlled by = dem construete-
ed at the vaballo site,

(b) This demsite is loocated in Sierra County, lew lexiee,
on the Rio Crunde ebout twenty=two (22) miles (35 kilometers) be=
low ilephant Butte Lam. Studies of the Cabello Dem and the re-
sulting reservoir have been made by tho Dueau of lleclam tiom,
Departnont of the Interior, United States Covernment, in oonjunc-
tion with the proposed water power development at ‘lephent Sutte.
These studies were begun in the year 1924 and inecluded the survey=
ing of the site, the testing of the foundation, the design and
cost estimntes of structures of various heights, and the effect
on woter supply and flood coatrol. Two reports were written
by the United States Buresu of Heclamation enginecrs,,covering
this dsm ond the related features, one dsted December 15,
1924, end the other April 1925. ’
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3. QIVER .)Iilg'!.:'ux‘l}i, AT ___g_{ ‘Jmfgri

(a) Floods et i rasogluarez oscurring sinee the complotion
of ilephant Dutte Lum have been built up from the runof'f of the
area between ilephent Butte and L1 _aso=Jusres, supplenented by
the concurrent irrigation discharge from the reservoir. There is
a poseibility that such floods would be increemed at such times
when the reservoir was full and water pasd ng over the spillway,

&. FROBABLE &P

(a) in estinate of the probable spill et Llephant Dutte Dem
has been mede from a study of the spills as shown in the report
of the Denver office of the buresu of Heclamation, dated larch 10,
1928 and entitled "Heview of (uinton, Code eand Hill lepsrts on
Llephant Butie jower Levelopment of July 2, 1927 and ejtember 30,
1927." This review sets up the following assumptions:

(1) Irrigetion storage is to be carried to elevation 4401, leav-
ing eix feet (1.88 neters), or the elevation 4407, for flood con=
trol storage. ‘his six feet (1.85 meters) will store “wo hundred
thirty-nine thousend (289,000) scre feot (204,866,000 cubie meters)
Additional flood control stormge of about one hundred thoussnd
(100,000) aore feot (128,360,000 cubio moters) is sval lable to
eleva tion 4410, o ¢ which height o discharge of about ibur thous=
and five hundred (4500) second feet (128 cubie metors per second)
will be passing over the spillway crest.

(2) Irrigation demend is to be limited 4o seven hunired thous=
and (700,000) scre feet (863,450,000 cubiec meters) sunrually when
on June 38 of any yoar the reservoir content is lese than one

million five hundred thousand (1,500,000} aere feet
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(1,860,2860,000 oubic meters), Irrigstion demend is to be
limited to seven hundred €ithty-seven thouscnd (787,000i)
aore feet (970,764,000 cubic meters) ennuelly when on June
350 of eny year the reservoir content is more then one mile
1ion five hundred thousand (1,500,000) eere feet (1,850,250-
000 oubic meters).

(3) heservoir capecity depletion thru silt deposit is at
the average mte of thenty thousend (20,000) aere feet
(24,670,000 cubic meters) per year.

(4) Sen Maroisl, lew Lexico inflow records ere correoted
for changed conditions above,

(5) The eyele of inflow, with the correections, will repeet
using the yeer 1898 es ogual to 1330; the reservoir wes full
on Jenuary 1, 1998, and the irrigation storuge ocpacity hed
been depleted by silt inflow to two nillifom vae hundrod
thousand (2,100,000} acre feet (2,580,8550,000 cubic meters)
on that date.

(b) These sssumed condl tions required the theore¢tioval
use of flood storage in the years 1930, 1937, 1944, 1948, 1953,
1964 and 1956, with the maxinum requirements coming in 1966,
If a flow of four thousand five hundred (4500) seoond feef
(128 cubic meterc por scoond) was sterted in 10566 at the {ime
the weter rcachod clevotion 4401 or the 1imit of irrigetion
storage a flow over the spillwaey of 450V second feet (128 cubio
meters) would have been just reached at the end of the flood,
This condition ococurs but once in the asmimed cyele of thirty
yoars and spill hes not been negessary during the fiiicen years
of sotual reservoir operation = 1915-1680., Therefore, it scems
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safe to assume that the probable epill from [depheant Butte Lam
will not at eny tizme be more than six thousend (8,000) second
feot (171 cubic meters ver secondi.

S, FHUBABL . FLOGDS AT EL

(a} The largest flood at Il Feso=-Jusrez since the building
of iAephant Sutte Dem occurred on Seplember 1, 1925 when a peak
of thirteen thousend five hundred (13,500) second feet (382 eubw
ie ﬁtm per second) passed the gaging station at cournh&.
This flood resulted from heavy rainfall in the Black Range be=
tM ilephant Dutte and lLeasburg, on top of a flow of twe thous-
end (2000C) second feet (57 cubie neters per second) wlreandy re=
leased from the reservoir. If a spill of six thousand (6)00) seo=
ond feet (170 ocubie meters per second) was oecurring et the time
of this flood, a peak of ebout eighteen thousand (18,000) second
feet (510 cubie meters per second) would have oocurred at U1 raso=
Juares. II the Cabello Dam end recervoir had been aveilable at
the time of this flood, end if the six thousend (8000) scoond fect
{170 cubic meters per sosond) of spill ves occurring et dephmt
Butte, prior information of rain on the tributaries would have
permitted the closing of the Cabaullc gates before the flow of the

_tributaries could have reached the !iio Cronde, znd the resulting

peak at i rFaso=-Juarez could have been reduced to betwsen ten

thousend (10,000) end eleven thousend (11,000) second feot (283

end 314 oubic meters por second). The Caballo reservoir, by con=
trolling one half of the direot drainage area, and by acting
a8 a temporary check on the spills from idephent [2utte
Dam will reduce by eslmost one half the probeble peat at
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El Paso~Juares.

(e) The Arroyo Colorado empties into the river Limediately
above the city of Juarez, Chihumhua, ‘exico. This arroyo has
been estirated to have had & peak flood of scme three thousand
(8000} second feet (85 cubic meters per second). Other smeller
arroyos aapty into tho river direcotly above the Intomme tional
Deme Theoir drainange arees are small, cnd thely discharge, to=-
gother with that of the Colorado Arroyo, ocannot increase the
poek floods in the Hlo CGrande except in the improbable event of
their ococurrence simultenecusly with the peak flow past (1 Faso=
Juarez. Additional frecbourd has been sllowed in the design to
take care of this improbable occcurrence.

Delow S rfuso=jugros

(b) Practically no direot discherge of side drainago occurs
below £l Paso=Jusrez until the Arroyo Alemo in imudspeth County is
reached. GSelow this point three large arroyos and smeny omall ones
empty direetly into the river. The total dreinege area on the
smericen side between the ilemo Arroyo end . uitman Cenyon 1s six
mndred eighty (680) square miles (1760 square kilometersl, of
which four hundred ninety (490) square miles (1270 square kilom=
otors) have direct discharge into the river end one hundred
ninoty (190) square miles (490 square kilometers) ere indirectly
discharged into the river. The dreinage erea on the dexiocan side
is mtdembly less, dl though, due to the abseuce of meps little

detail knowledge is available, lowever, no arroyos empty dircetly

into the river from the south until considerably below the tovm of
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lieNary, Texas, ond observations of the erroyo channels btelow
this point show that their drainage areas are probably limite
ed and their disclarxrges small,

(o) The three largost arroyos on the Amerisan side are:
the Alamo, with a dreinege area of one hundred forty-five (145)
squere miles (375 square kilometers); the Disblc, with e drain=
age area of sixty-two (62) square miles (160 sguare kilonmeters);
and the Guayuco, with a drainege srea of one hundred sixty-rive
(165) square miles (427 square kilometers). The iAlamo and the
Guayueo have been imown to diseharge in excess of five thousend
(5000) second feet (142 cubic meters per second), end hearsay
infomation gives probable peaks of twice that amount., If such
flows should ooocur at the time the peak of a flood from upper
river sources was passing, doubtless the designed ghannel would
be overtaxed. OSome additionel safety has been provided by ine-
ereoasing the frecboard e short distance above and bolow these
arroyos. However, cs these arroyos enpty into the river chan-
nel well below most of thea rea to be protected, it will be un=
eoonomical to make any large expondi fures agoinst unlikely possie
bilities.

(d) The discharge from these arroyos must be teken /into the
¢hannel and the location has been mede at some distence Irom the
present arroyo mouths to peruit, in e neasure, the d eposit of de-
tritus before the flows reach the channel.

{(a) The distence by the river between flephant Butte Lem
and &1 isso~Jusrez is sbout one hundred and fifty (150) miles
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(241 kilometers), end the valley axial distance is about one
hundred and twenty miles (193 kilometers), Immediately below

the dam the river passes thru fifteen miles (24 kilometers) of
canyon where the fall varies from ,00037 (1.94 feet per mile )

to ,00080 (4,26 feet per mile) then thru the Falomas Valley

for thirteen miles (21 kilometers) with a fall of ,0008 (4,26

feot per mile), then thru three miles (6 kilometers) of emyon
where the Caballo Damsite is located, then thru the Rinoon Val=-
ley, the first seven miles (11 kilometers) of whieh have an
average fall of ,00074 (3.93 feet per mile), and the last Dur-
teen miles (22 kilometers) a fall of ,00064 (3,40 feet ;e r mile),
The river then traverses seven miles (11 kilometers) known as the
Selden Canyon, where the average fall is 00084 (3.4 feet per
mile), and then reaches the Leasburg Dem which is at the head of the
Mesilla Vd ley. From Leasburg Dam %o Mesilla Dam, a distance of
twenty-four miles (39 kilometers), the river has a fall of ,00073
(3,84 feet per mile)., From Mesilla Dam to Canutillo bridge, a dis-

tanoe of twenty-eight miles (45 kilometers) the river has a fell of
+00070 (3.67 feot per mile), and from the Cenutillo bridge to the
Internationd Dem, some nineteen miles (30 kilometers) the river

hes a fall of 00048 (2,53 feet per mile).
(b) As previcusly stated, the effect of the release of clear

water from Elephent Butte Dam has been to degrade the river ded in
the upper reaches immediately below the dam, and to build it wp
thru the El Paso-Juarez Velley. There is necessarily a stretech of
river between these two aotions which is quiescent, where nel ther
degredation nor building up is going on. Studies of river sections

indicate that the river bed thru the lower Mesille Valley rests in
this state.
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8. R W B

(a) The length of the channel of the river detweem £l Paso=
Juarez and the Quitmen Canyon 1s about one hundred fifty-five (155)
miles (250 kilemeters) while the length measured along the valley
axis is eighty-five miles (85) (157 kilometers). The fsll of the
river is sbout ,00034 (1.82 feet per mile) while the fall of the
valley is 00081 (3.20 feet per mile). It is thus seen that if the
alignment of the river can be straightemed a fall of approxim taly
+00081 (3.2 feet per mile) cam be obtained. It will be noted that
this fall is in excess of that in the last streteh of the Mesilla
Valley, or between Canutillo bridge and the Intemational Dam, whare
a fall of .00048 (2.58 feet per mile) was indioated and that this
fall of .00081 (3.2 feet per mile) is somewhat under that of .00070
(3.87 feet per mile) for the upper part of the Mesilla Vel ley. If
the lower streteh of the river in the Mesilla Velley is in eguili-
brium, that is, shows neither socour nor fill, with a gradient of
«00048 (2,53 feet per mile) the river thru the El Paso=-Juarez Valley
must have a greater gradient to resch the same state of wquilibrium
since the quantities of water nomally carried are greatly redused
at the International Dam.

411 = EROPOSED FLAN

(a) The treatment to be given the river thru the wi ley to
i{nerease the fall from ,00034 (1.82 feet per mile) to .00061 (3.2
feet per mile), in order to asccelerate the velocity and to let
the current of the river carry along the burden of sand and sedi-
ment, which has caused the rapid river bottom raising, so marked
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sinoe the construction of the Elephent Butte Dam, consists of a
general straightening following the present chamnel of the river
wherever possible, and cutting ecross the bends where necessary
to deorease length. Along each side of the new chamnel, and
also along each side of the present river where followed, levees
. will be built of sufficient height and far enough apart to pass
the floods. The channel thus created will always be kept elear
of brush or other obatruotions which might retard the flow. In
the aligmment,due consideration has been given to the general
L] prineiple of the compensation of the ertifiolally segregated
areas, in order %o equalize the areas which will be cut from one
country with those which will be cut fram the ot her.

(b) This treatment brings about the result that the rights—
of-way %o be scquired by each nation will balance practically in
area. In general, the water-way proposed will consist of a nommal
channel of similar size and capacity to the presemt river bed,
with levees set back with a total distance of about five hundred
(T | ninety (590) feet (180 meters) between them. Levees will be wide
enough on top to parmit travel for inspection end repair. The
alignment has been so ochosen as to evoid as far as possible all
highly improved and cultivated areas, tut et many places this
was impracticable due to the meanderings of the river chunnd .

(e) The ebove plan of shortening the river by cutofis is
foasible in this case beceuse Elephant Butte Dam, in conjunetion
with the proposed Caballo Dam and reservoir, will give practical-
1y complete control of the floods. Consequently the river thm
the El Paso-Juarez Valley will take on more the m ture of & large

central drain or canal than a river.
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(a) The cost of the Caballo Lem, inecluding the purhase
of the lands to be submerged, has been estimated by ‘the
Bureeu of Reclamation at about one million two hundred [(ifty
thousand (1,250,000) dollars for the one hundred thousand
(100,000) acre foot (123,360,000 cubie meter) capacity.

(b) The volume of weter passing the Caballo Lamsite dure
. ingfhe flood of september 1925 was in the neighborhood of twenty=
five thousand (25,000) aore feet (30,837,000 cuble meters).
Storage in excoss of this amount must be provided to tate oare
. of péssible lerger floods end silt deple tion., !rTovision must
also be made to store the probable spill from Dephant Butte
during times of flood runoff below the dam, Fifty thousand
(50,000) acre feet (61,675,000 cubic meters) are allowel for

, this item and would probably store three or four days' spill.
. This would permit the floods entering below Caballo to have re=
ceded,

(e) 0of the total proposed storsge of one hundred thousand
(L00,000) mere feet (123,350,000 ocuble meters) approxinately
fifty thousend (50,000) aere feet (61,675,000 cuble metai-a) are
allowed for flood storange and sflt depletion, and rifty thousand
(50,000) sere foct (61,675,000 cubic meters for the contml of
. spill from !dephant “utte.
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2. Semrogmted Tracts

{(a) In order that neither nation shall saerifice m tional
arca, it is required that the totel land to be segreguted or
cut off from one country shell squal that to be segreguted or
out off from the other. On the attached maps these tracts and
thoir total arecs have been shown., Fifty-nine (5¢) sepurate
trocts will be eut from lexico and sixty-five (66) separate
trocts will be cut from the United Stetes. Thelr arocas vary
from 0,10 heotares (.25 acred to 151 hectares (377 eeresl). The
approximnte total area to be cut from Mexico is one thousand
‘four hundred hectares (3460 scres) and the approximate totel
area to be cut from the United States is one thousand four
hundred (1400)hectares (3460 aoresl.

5+ Sen Dizorio Islond

(a) Two altemate routes for the location of the rectified
chemmel elong the San Xlizerio Islend are shown on Ixhibit No. Z.
Cne route follows in e general way the present river while the
other followe in o general way the present boundary. The two
routes are almost identical in length, and have practicslly the
same gradiont and grade elevations.

(b) The river route, by following the present river, 1s
located entirely in the United States and passes thru areas
largely undrained and uncultiveted, while the boundery route
passes largely thru highly cultivated end wvel uable areas. There=-
fore, the costs of righte-of-way willle less with the river
route snd no areas will be segregated in the sense of changed.
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national jurisdiction. Ihe alignment possible with the boundery
route is considerably better than thet of the river roufe, os-
pecially at the lower end of the lsland, where & sharp ourve is
neoessery if the river route is used,

{e) The boundary route rmakes more feasible the carrying
thru of irrigntion and dreinage nn:erg:dlby Mexieo, as the present
boundary in places is loocanted precticully agoinst the toe of the
mesa, On the other hand, the abandonent of the river reguires
the building in the United Ctates of a feeder canal to reestablish
water deliveries to the Tornillo Canel system.

(d) The boundary route 1s estimated to cost about seventy-
five thousand (75,000) dollars more than the river route, due
largely to the higher velue of the lands required for the righte
of-way and the segregunted areag, and to the disestablishment of
some of the irrigation and dralnage works now constructel in the
United States of America with the river in its present locat ion.
The equalizing of all the segregated treocts and the estinate sub=-
mitted herewith both are based on following the boundary troute
elong the San Ilizerio Island,.

X - SRURAL
1. Teloeitios

(a) The requiremeats of the projeot indicste two important
limiting velocities; namely, thet the mexirum velocity in the
flood ohamel at full flow must not entall expensive benk
proteotion, and that the minimum velocity in the noimal

enough
flow ohannel must be high Ao carry the ammual increment of sand
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and silt to prevent channel upbuilding.

(b) The incresse in average gradient, whiech is fram ,00035
to ,00081, or from 1.82 feot per mile to 3.2 feet per mile, and
which is brought about by the shortening im river length, will
produce velocities of from five to six feet (1.52 to 1.65 meters)
per second at full flow, depending on the cross section nd the
gradient of the particular seetion considered.

(e) These velocities can be safely carried in the channel
designed for this projeot where the & ignment is reasonably
straight and the oross-section relatively wide.

(d) The data on nmormal flow indicates that the low water
ehannel will have a velocity of around three feet (£.91 meters)
per second. Experience on the Rio Grande Irrigation Froject, in
the sluieing of ecanals and in the design of sand skimming devices,
has shown that sueh velocities are capable of earrying the usual
sand and silt borne by the Rio Gmnde.

2. Coefficient of Roughness

(a) The value of "n" in Kutter's Formmla adopted for use on
this project is n =.025 for the nomal flow chennel and a = ,030
for the flood channel, These values follow closely those deter-
mined on the Miami Conservancy Distriet at Dayton, Chio, teking
such tests as are believed to nearly dupliocate the conditions %o
be encountersd on this project, On one partiocular deteraim tion
where the channel was covered with weeds, and the flow was around
twenty-three thousand (25,000) second feet (8520 cubiec meters per
second) the value of "n" was determined to be .0298, whereas the
values for the same channel when free from weeds varied from
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«023 to .02858.
3. Cross-seotions

(a) The cross-seation adopted es best suited to the re~
quirements of the project are shown on the attached exhibit
No. 8. It will be noted that two oross-sections are shown.
These are identical except in the placement of the nomal
flow channel. The one %o be used from El Paso~Juarez to the
lower end of the Sam Elizario Island places the normal flow
channel in the ocenter while the one to be used from the low-
er end of the San Elizario Island to the mouth of Quitman
Canyon pleaces the nommal flow channel adjacent to the lef$
lovee. This different troatment of the two seotions of the
river is required becasuse, in the upper part, the land passed
thru in the making of cutoffs is generslly low ground lying
from only slightly above the proposed river grade to, in some
oases, slightly below the proposed grade. Thru this section
the amount of material to be exeavated from the proposed new
channel is small and can be waked adjacent to the nomal flow
ochannel without seriously deereasing flood channel capacities.
Throughout the lower section deeper cuts are sncountered and
spoiling into the flood channel is impracticable. This changed
condition is met by placing the normsl chammel adjocent %o the
left levee where the materisl excavated ean be placed to form
the left lovee or oan be wasted beyond the flood channel.

(b) The proposed eross-section has levees spaced 180 meters
(690 feet) apart with levec helghts of about 2.2 meters (7.2 feet).
In actual construction levee helghts will vary from nothing, where
bench lends are encountered, to four and a half meters (15 feet)
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where the old river channel is crossed. The levee section pro=
posed has a Tive meter (16.4 feet) orown with side slopes of two
to one. This will permit the use of the levee top es o road for
inspeotion and repeir.

: (e) The normal flow channel is designed with a bottom width
of twenty metsrs (06 feet) as this channel width seems to best
it the present channel width of the river., Side slopes are 1:1
except throughout the lower section where 2:1 slope is proposed

on the side adjacent to the left levee,
| (d) Gradients wvary from .C0045 (2.38 fect per mile) to
«0008 (4.26 feet per mile) and the levee heights heve been ¢ hang-
ed to conform, d ways adding 0.8 meters (2 feet) as freeboard,

(e) The estimated capacity below the 0,6 meter (2 foot) free-
board varies from ten thousand seven hundred (10,700} second fect
(3030 cubic meters per seecond) to eleven thousend five hundred
(11,500) second feet (3260 cuble meters per second).

4. Blght-of-ligy
(2) The totsl right-of-way required is eight thousend one

hundred sixty (8,160)ecres (3500 hectares). This is equally di=
vided between the two countries - te liexieo four thousand elghty
(4080)acres (1850 heoterss) end to the United States four thous=-
and and eighty (4080) eeres (1650 hectares). In addit ijon to the lafd
sotually cocupied by the works, a strip fifteen meters (49 feet)
wide outside the land %toe of each levee has been included for use
in levee mainteonance or possible future levee widening,

5. Glearing
(a) T™he area to be cleared is estimated as seventy percent of
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the total ares required for the right-of-way. A part of the
rigit-of-way is now oleared end in cuktivation, and in addition
a oochsiderable pert is now ococupied by the present river. Unit
cost is sixty-two dollars end rifty eents per heotare, or about
twenty-five dollavrs per aore. The work to be done consists of
brush cutting, some grubbing, and the plowing of the ares between
th!ormﬁtamthonmw.

-
-

8.Zarthwork

(e) A1l earthwork of both ehannel excavetion and levee em=
bankment is planned to be accomplished by neohine methods, and
the vnit cost used in the estimates is eighteen cents per cuble
meter, whieh is about that developed on similar work in that
locality. The machines best suited to the work are draglines
egquipped with ome hundred foot booms, with buckets from two to
three ocublie yards in cepacity, although, on a great part of the
levee work smaller equipment can be used economically. Froper pro=
vision has been made in the unit cost for full meschine upkeep and
depreciation, and ior the hazards of the work sueh es untimely
high water, soft and marshy ground and unusable soft material.

(b) It 1s planned to seoure material for the levee embank-
ment from the chamnel excavation in building the left levee fom
the lower end of San Elizario Islend %o the mouth of Juitman Canyon.
A% practically all the other locations the material will be secursd
from discontinuous borrow pits loeated on the channel side of the
levees, Praotieully no material will reguire a second handling.
¥. Noxk neex El Paso-juarez

(a) The item of one hundred twenty-five thousend (126,000)
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dollars covers contemplated work on the section of river between
the International Dem and Cordova Island, and includes the ex=
tension and straightening of the present levees, the removal of
existing obstructions, end purchase of title to all lends lying
on the chamel side of the present levees.

8. Changes in Canals and Draing

(a) The sum of two hundred twenty-five thousand (225,000)
dollars 1s carried in the estimate to cover the cost of rebuild-
ing all constructed irrigetion and drainage works where they will

be interfered with by the proposed river work. This work will
include the rearrangement of the irrigation systems on both sides
of the river, especially in the area below Monument No. 1 of San
Elizario Islend, and changed drein outlets on the United Etates
side in the same area. The sum of seventy-five thousand (75,000)
dollars has been allocated to Mexieco and one hundred fifty thous-
and (150,000) dollars to the United Stetes.

9. Bridges

(a) Present bridges will either have to be lengthened or moved,
depending on how they r£it with the new plan and probably severnl
more bridges will have to be built. The estim te of the amount of
this item is three hundred thousand (300,000) dollars.

10. Grade Controls

(a) Besause the effects of the introduction of steeper gradients
in the river chamnel are problematical, and considerable scour may
develop, and because the irrigation supply must be diverted at
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certain places, there has been set up in the estimste an amount
of six hundred seventy~five thousand (675,000) dollars to meet

the cost of grade control structures. This amount is denmed suf-
ficient o build ten suoh & tructures. The immediate constrwtion

of three or four is comtemplated - located at sueh places as the

need of irrigation diversion distetes. The others will be built

if their need becomes apparent,

(a) An allowance of twenty percent has been added to cover
the cost of the above items, A relatively low engineering cost
should result, due to the magnitude of the quantities involved.
Contingencies are not serious, as the flow of the river is large-
1y controlled by flephant Butte Dam, and no long-lasting floods
ere probeble. Overhead should be no higher then on other similar

worke.
YI-00S1 WITHOUT CABALLO DA

(a) During Dooc:‘bg 1928, a report was made on the probable
floods at El Paso~Juares,/and without, the additicnal flood con~
trol of a retention reservoir at Cabello., The dsta then aveil~
able indicated a maximum flood of cight thousend (8,000) second
feet (226 cubie meters per second) with the Caballc lem, and e
maximum flood of eighteen thousand (18,000) second feet (510 cubie
meters per second) without the Caballo Dam. Since that time eddi-
tional data has been acquired, and restudies have shown that the
assumed méximum flood with the Ceballo Dem should dbe 11,000 second

feot (314 cubie meters per second), end that the assumd



INTERNATIONAL BOUNDARY COMMISSION
UNITED STATES AND MEXICO

=24~
maxioum flood without the Cebello Deam should be twenty thousand

(20,000) second feet (876 cubie meters per seecond)/

(b) In adopting a design for the twenty thous=nd (20,000)
second foot (576 cubis meter per second) echammel 1t was found
necessary to inorease the distonce between levees from one hun-
dred eighty meters (590 feet) to two hundred ninety (2900) meters
(950 feet) for the upper part of the valley, or fram Il Fasow
Juarez to Alemo Arroyo. For the lower part, or from Ala:o Arroyo
to the end it was found necescary to increase the size of the ex-
cavated channel from a twenty (20- meter (66 foot) base to a
thirty (50) meter (98 foot) base, and to raise the levees one
moter (3.8 feet).

(o) Estimates show that the works required from Land lonu=
ment No. 1 to the mouth of the Canyol below Fort Guitman will cost
about one million five hundred thousand (1,500,000) dollars more
when designed for the twenty thousand (20,000) second foot (576
cubiec meter per second) channel than when designed for the eleven
thousand (11,000) second foot (314 cuble meter per second) channel,
The prineipal items of difference are the inereese in rights-of=
way required due to the widening between levees in the upper part,
or from Kl Paso-Juarez to the ilamo Arroyo; the inerease ia carth-
work, due prineipally %o the larger orose~seetion needed thru the
deop cuts below the Alamo Arroyo, and to the lengihening of the
grade control structures and the bridges. There is also an in=
erease in the amount of elearing necessary.

(d) The additional area required for rights-of-way is about
eight hundred (800) heotares (200Cdores) and will cost one hundred
thousand (100,000) dollars. The additional earthwork required is
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about four million one hundred fifty thousand (4,150,000) eubie
meters (5,424,000 cubic yards) which et eighteen certs per cubie
meter emounts to sevem hundred forty-seven thousend (74.7,000)
dollars. The lengthening of grade control structures snd bridg-
o8 will cost an additional three hundred fifty thousend (3850,000)
dollars. The additional clearing required will cost thirty-rive
thousand (35,000) dollars. The total of the above items is one
million two hundred thirty-two thousend (1,282,000) dollars which,
when inersased by twenty percent allowed for engineering, over-
head and eontingeneies, makes a total additional cost of one
million four hundred eighty thousand (1,480,000) deollars.

(e) Therefore, the cost (1,250,000 dollars) of the Caballe
Dam is more than offsot by the economies mede possible in the
works from Lend Monument Neo. 1 %o the mouth of uitmen Cenyon.
Indeed, a saving of two hundred fifty thousand (250,000) dollars
48 achieved. This saving is in addition to a reduction of eight
hundred (800) heotares (2000 seres) in the land used for the chmn«~
nel which would be otherwise irredeemedbly lost for cultivetion,
amd to an unimown amount annually saved in less expensive mainte-

The following recommendations are respectfully submitted:
(a) That the rectified channel be constructed as deseribed
and outlined in this report and the attached exhibits.
(b) Thet a flood detention dam, with e reservoir of not less
then one hundred thousand (100,000) sere feet (123,350,000 euble
meters) capecity be built at Caballo, New Mexieco.
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(e) That the areas to be dotached from cach country be brought
inte balance by such shifting of the river loestion as ihe com=
mission mey deecide,

(@) That the areas to be detached and those required for righte

of-way be acquired by erch nation so that all private rights to

these lands be extingniched.

(e) That the dalanced detached trects and the acquired rights=
of-way be uxchanged between the two nations so that each m tion
will have jurisdiction to the center of the rectified channel
vhere it forms the boundary line.

(f) That the International Boundary Commission have full eon=
trol over the work during its construction, and over its maine

tenanoce when completed.
Y111 - EXBITS

Five exhibits are attached, as follows:

Exhibit Vo, ) - River Gradients

This shows graphically the present river gradients between
Elephant Butte and Juitman Canyon, and the proposed new gradient
whieh the river shortening will bring about,
Sxhibit Yo, 2 - Looation Map

This is a map of the El Paso-Juarez Valley om which is shown
the located line and the segregated areas in color and in numer-
foel table. Two routes are shown at the San Elizaerio Island, one
following generally the present river, and the other following
generelly the present boundary.
Exhibit Yo, S - Zypleal Cross-geotions

This exhibit graphically i1llustrates the cross-secetions
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proposed for use, and gives the theoretical hydraulie functions.

This exhibit indieates in color end in figures the drainage
area controlled by Elephant Butte Dam, and that to be controlled
by the Caballo Dam,

In the preparation of this report the Consulting Engineers
have been assisted by the techniesl advisers, Messrs.W.:i.Robertsom,
Chairman of the El Paso Chamber of Commerce River Reotifieation
Committee, and Salvador Arroyo, Chief Engineer of the Juarez Flood
Control Commission; and have made use of the wealth of data con=-
tained in previous reports on this problem. Acknowledgenmont is
made to the various engineers and agencies who colleoted this data
and made the following reports:

1. "Report on Rio Grande Rectifieation”

by
Special Committee of Engineers, El Paso Chapter, imerican
Association of Engineers, June 5, 1922,

2. "Report of Conditions of the Rio Grande on the Rio (rande

Pro jeot"
L.:meen fngineer, United States Department of the Interior,
March 10, 1925. -

8. Thannel Improvement of the Rio Grande below El Paso”
auguaor Arroyo, Mexioan Federal Civil Engimeer, March 1928.

4. "Statement to the United States and Mexican Governmcnts and
the International Soundary Commission on Rootincaﬂo% of a
Portion of the Rio Grande, Juarez and El Paso Ve lays

&glhr Arroyo and L. M. Lawson, April 25, 1928.



5, 'Jo.t.;t Report on the ‘receeding Report” (No. 4).

Armando Semtaoruz, Jr,, sad Randolph 5. Fishburn,
Consulting Engineers of the Internat ional Boundary
Comnmission, May 12, 1925,

6, "Effeet of Rio Grande Storage on River Erosion and Deposition®

by
L.M,Lawson, Projeot rintendont, United States Bureau of
Reoclama tion, El Paso, » May 1928,

7. "The Present Hegimen of the Upper Rio Grande and the iI'roblem
the River has Created in the Ll Paso-Juarez Valley"™

by
Salwador Arroyo, ch:lor Engineer of Mm Flood Contiol
Commission, Nay 1928

8, "Statemont Regarding Reotification of the Rio Grande"

J. L. Savage, Designing r, United States Buresu of
Reclamation, November 28, 1928,

9, "Report on Preliminary Estimates, Hectirication of the Rio
Grande, Fl hn-:u:- to Quitman Canyon™

Sa.guoru-mo end C. M. Ainsworth, December 1928,

10, "Proposed Rectification of the Rio Grande from El Paso~Juares
to uitmsn Canyon™

« M. Priest, Superintendent of the Yuma FProject, Unjted
States Bureau of Reclamation, Nay 2, 1929,

Respeetfully submitted,

To the Honorable Cormissioners. me s

Intemetional Boundsary Commission,
United States and Mexico.

July 16, 1930,




—-— - . : — 12 ' — e - : o l
90 - S 90 ~— j
1 g
“ l —— — —— —_ - . - - 5 -
) 5* o6 Fieeboard - — — = 2 Q
« N 4 . T T f wD -5+ } 22¢ X4 o
/5 AU DS IR A B 3 . L
QESTRNTS T S S PSS SR S IS e S s ey & 7 S T 2SS S o N o:‘t:’_‘_ RV, S SRS TS SIS S Rl S Sy S5 S R S 2 S o s
P 7, ~ - !
NoamarL Frow CraNNEL 70 ‘~--SpoiL FrRom ExcavaTion
TypicaL SECTION ABOVE TORNILLO - THRU CuTOFFs [ Sec'A’)

- ~ e ]

30 - 90 - -~ -—
5 2
G

TypicaL SECTION FOLLOWING PRESENT River (Sec'BY)
_ i
. S 12 < - 12 — S
| f 30 150 = e
Ei = _.----NoamaL Frow CHANNEL 5 z

_—— —_—— —_— - [P ——— - - —_—— —

LV ERRE g
1 g

ST N

TyPicaL SECTION - BELOW TORNILLO -THRU CuTores (Sec’A’)

Tyeicar Pran SHowing

*ON IIGIHEYH

o

LOCATIONS OF SECTIONS
°’ 3 B C
UNITED STATES & MEXICO
HYORAULIC FUNCTIONS Rives RECTIFICATION
N = 02 - - NORMAL CHANNEL EL DASO & JUARE‘L

n - Q30 - - SIDE OR FLOOD CHANMNELS To QUIT_M_AN. CAH@N-_ R

A 254 70287 WP 15810174 r 471075 _V 3270571010 170 ==

_ _5:00045.T0_.0008: ~Q~ 10709T0 TEO0SF - 303 TO 329 SEC.METERS,

NoTE Ar. DIMENSIONS IN METERS

HOOQ S F CHANNEL
TypicaL CROSS SECTIONS

EL Paso, TeExas., 11-i19-29

o

4 s ;/,Q-:r




Sl d DL L S &

UMITED STATES RECLAMATION SERVICE
R/IO GRANDE FPROSECT NEWMEXICC

‘_\. RI0 GRANDE
DRAINAGE BASIY

Seate | inche 60 Miles
A
EVISED

ag’

av |

AND DRAINAGE AREA TNBLE AODED

T
\J
B

ZONA

A

A §T/ rron , E;
INTERNATIONAL BounDARY CoMpission JUNE /féd
] T Q\
Q

0 . [
Durango :§ Frose Sprinps o v 3

TAH_| GOLORADO \ioe fs
i f:‘arm:h_yfan

| Mantrose ,J

-
./
{
! rd
[

| qCreeds

rrar

Buana Viste

g afrb'a

|
I a g i \‘ ;b'z.- y HUECO MTS. 9_ '
A S oWy, NEW MEXICO .
[ . & A s%'sga g | )
T eEEEUe
: onghace areal | LR [
__@ Controlled by E?c;h;};;e;tte 30,000 g g NN —
‘.‘ Controlable by Ceballe Daom l 4200 Sq.M:. ! . ¢ - £4
incontrolled Cabalio £o £ Peso | 1,100 | Sq. M1 | 3 R Y >, \
Controlled - Cablllo to El Paso l TF00} Sq.M:. i 3 1 - 3= : * ”:
19, : . 104 108 104 5. 580L




EXHIBIf RO. 6

RIVER RECTIFICATION
EL_PASO=JUAREZ toQUITMAN CANYON

ESTIMATE OF 11,000 SECOND FOOT CHANNEL

Mexico, D.F., July 16,1936

Right of Way

Moxic ‘
‘iEE%‘hectaree at §50 (Dollars} - $82,6500
- {4080 aores at $20
Unitefl States '
1850 heotares at $200 " - 330,000
(4080 acres at $81 o}

Segregated Traocts
Mexico:

1400 hectares at ggo (Dollars )= 56,000
(34680 mores at v )
United States: '
1400 hectares at $150 b - 210,000
{3460 acres at g ") .

Earthwork
3,650,000 cu.mtr. excavation at 30 18 857,000
(4 775,000 ou.yd. at $0.138)
6,870,000 cu,mtr. embankment at $0.18-1236,800
(8 985,000 ou.yd. at $0.138)

01ggr1ng
2,400 hectares at #62 50 {6000 aores at $25 30)

Miscellasneous

Work above Cordova o
Mexico - - . 25,000

United States 100,000
Changes in Irrigation ﬂorgg
Mexico - - 75,000
United States - 150,000
Grade Controls (6) - 675,000
Bridges - (6) - $00,000
Sub=-total - =
205 engineering, overhead and contingencies - -

TOTAL = = =

Caballo Dam - 100,000 acre foot reservoir - - -
GR/ND TOTAL

$412,500

266,000

1,898,600

150,000

15525.000

$ 4,047 100
809 400

§ 1,656,500

—14250,000
$ 6,106,500

Note: The smaller unit price of the segregated tracts as
compared with the rights-of-way is predicated on the

resale value of those segregated.

dol-
ars)



COMISION INTERNACIONAL DE LIMITES
ENTRE MEXICO Y LOS ESTADOS UNIDOS

. INFGROIE COMUN DE LOS 1HRGEN 108 COMSULTORZS SOBRE KL
PROYSCTO DE RECTIFICACION IRL REO BRAVO,

TH W VALLY DR JUAREE =il PASQOe=-—

México, D.F. Julle 15 de 1530,

1o = DoO BEJ0 X FLAR PTOTU STOs
. {(a) = Se propomo disminuir do renepa considerable el gasto de imundaciln em el |
Valle de Judroz=:1 Paso, construyenio al efocto wma press de retencidm de
avenidas, con un vaso de 123,350,000 motros cfibicos (100,000 acres pids)
de capacidad on Cadallo, y confinar este gnsto de creclontes a través deld
. Valle de Judres~il Paso a un cause artificial, por medio de la construe=
eidn do dlques paralelos, El cauce artificial em proyecto seguird y rece
tificard, do mamera gemoral, al cauce actwml dal Rfo desde ol munUENLE =
Bésoro 1 de la 1fnea divisorie terrestre hasta ol cafidn de Cajoncitos abejo
. de Fort ‘uitmmn y cuodard localizado do memera de segroger la mismm drea —
| de cada umo o los dos pafses,
g {® las principeles cardcueristices téenicas d este proyecto son: la reduceidn
| de la longitud del Rfo do 847 kildmetzos (155 millaes) o 141 kildmotros —
(88)millas) ; la formacidn de um eauee do crecientes de 180 metrove do amho
(590 pies) con capacidad para 314 metroe afdbicos (11,000 ples oifbicos) por -
| sogundo, mediente la construseidn de diques paralelos; el imerememto de la
pendiente del Rfo de 0,00085 (1.88 ples por milla) a 0,00081 (3,20 picn por
. milla). La fomacidn de los diques recuiore la colosacidn de 6,070,000 —
motros cfdicos (8,965,000 yardas odbicas) de tierra, siondo su alture modia
ds 2,85 Mts, (7.5 pide). La fomaecidn del cauce artificial exige la emcava-
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COMISION INTERNACIONAL DE LIMITES
ENTRE MEXICO Y LOS ESTADOS UNIDOS

-
oidn do 3,050,000 metros cfidicos (4,775,000 ymdns cidicas) de tiarre, Para
ol derecho de via de cste cauce, son ncoesarias 1880 hectiras (4070 aczes)
on Méxieco y 1690 hecidres (4075 ecvea) en Tstados Unidos,
La doonlizacidn proyecteda vara el eauce roctificado corta 3400 hesidras—e
{3,400 acres) do México y tambidn 1400 hcotdres (3400 acves) de Eetados Unidos.
El costo del proyecto, incluyoendo la presa en Cabdballo, s aproximedanmte do
D18e 640004000.=
Este proyocto suprimird 1n amemaza do immdnciones on el Vallo do Judrea~il
Paso, Santo on México cano em iZstados Unidos; evitard cambios de cauce y oo~
grogaoidn de terromos de un pefs al otro; y pamitivd ganay pere ol cultive
muchas de las tlerras bejas riberefies,

(o)
C

(e)

¥1 Rfo Pravo (Orande) foma, on pmarel, ol Lfmite Internacional mtre lddeo
¥ los istados Unidos desde ol mommente Hifnaro 1 o) Cafidn de Cajoncitos adajo
de Fort (uitmen en ol Valle de Jufrez~il Faso; os uma coprimte divemnte cu=
o8 canbiocs do conoce segrosan tervenos do un Pafs a otvo,

E1 drea total de torreros en las vegas, tanto en Néxico camo en Nstados Unie
dos, cntre Judroseitl Paso y ol Cafidn de Cajomcitos os do 66,000 hotdrag ~

(165,000 acrea), de las cuales 38,400 hectdras (96,000 acres) cetin on tstae
dos Unidos y 27,000 hectdras (60,000 scres) cstdn on México, ©1 valor en —
quo se estimem las ciudades do Jufres y 71 Paso y sus Valles, incluyonio las
ebras do riogo, de dremnje, y caminos, exceds do 1N15,100,000,000.-

A pesar de que la cantided total de sedimento ¢ue ol afio acarrea notuslmento
el Bfo Bravo on cste Valle, os sdlo un tanto por ciento poquefio do la e =

agerreaba antes do la comstruwoidn de la Prose del nlefante, la onrencia de

fuertes erecientes de cardctar ereeivo he determinado ol doposito de fisdimen=
$08 on ol cance del Rfo a wn grado tal que las avenidas producidan por lag -
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T

lluvias on las cusnces de 1os arroyos cwe desembocan en el Rfo cntre la Presa
del rlefamto y Judreme:l Paso, constituys,una amonazma pere embas oinladse, -
asf como pere las mojoras y terrenos on ambes mirgenes, La erosiln y ervase
tre de los sedimentos acwmlados actunlmmte on ol csuce divagmte dol Rfo,
uﬂ&“nmwhmm

Tanto la Secretarfa de Cammicaciomes y Obwras Pddlicas de México como la Cfue
&l y sl Condado de 1 Peso, lom gastedo en umos cuantos afios mis Go Dis.—
7W0.000,~ Para profegor contre imndacionos las ciudedes de Jufrez y 1 Paso,
anf como sus respoctivos Valles, "stas obras do proteseids caonsisten on su
myor parte de dloues construfdos sisuiendo las mfrponos del cemce divogambe,
100 cuales deban sor contimwmozto refarmaios y romaredos comp comsecusnola
m-.—-mﬂ.m&;m“-ﬂomnmbuﬂl-
jos coordinado y eficasz o fin de lograr uma proteccidn afectiva y pormmnentc,

.- BTN Jilialo.

Despuds de que fud somotido a la Comdaddn el m.-mhm-a-m
en dictambre de 1938, se han cfectuado los trabajos de loealimeeidn dol tremo
del Rfo compremdido entre los Ciudades de Judrese"l Paso y ol Cafidn do Cejam
eltos, Fstes tzabajos han proporeionads dotos tepagrdficos adiciomles me,

ﬁamm.-mﬂﬂomﬁMolM

ESORIICL.
(a) E1 Rfo Brave (Gronde), os ume corriemte de cardoter sedimentario y por 10 teme

to sobre-eleva contfmasmente su lecho, 1o que da lumr a cue on dpocas de cre=
elente cambio de esuce pasanio & localizacions mds dajas, dande vuclve a sobre=
elevar su lecho, ropitidndose indefinidemonte éste process, “sta fnse do came
bios de cauce, ha 2idoc em sran parte preverdida, e través del Valle de Jufrese

El Paso, por la construceidn de odras artificisles como terraplemes de ferroca=
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“f=

rriles y de caminos, bordos do camalos de ricso y dremaje y, on los @ltinos
afios, 3 quee do proteceidn canira inumdeciones, ‘0 estas ciromstanclass ol le-
cho dcl Afo ha cemtimumdo sobreeclevdnicose, La presa del “lefanto terminads =
el afio do 1918, al llemar su objeto, muo conaiste on asegurar una dotecidn peye
menonte pera ol rieso de terrenos duremte loo afios de poes preeipitnciéa, akm-
cona las creciontes que, antes de su construpeifn, pasaben Afo abajo. 1 ofeo=
to do estas crociantes cra socaver ol couce del Rfo, arrestmnio parte de los
azolves y depositanio otra parto so're loe torrencs adynoentes al dusborderse
la corricmte, La carencia do fuortes erecimtes crosives despuds & la termie

_maeidn de 1a Prosa dol Ylefantc, maved ol carbio del régtmen do la corrimte @

el Valle de Jufres~"1 Paso, & pomar do gm0 las granies avenidas so almmoonam -
on ol vaso del lefantc, ammlmente ocurren creciontes mfs pocwmfias quo proviee
nem de ln cuonen tritutaria del Rfo entre ol Mlafemte y Judres~) Pesp., “atas
ditimns creciontes se preseniem duremte la estseidn do lluvias, gmevelmente =
en los moses de aosto vy septiembro; sem repomtimas y de poon duracién y passe
rfan o trovds Aol Vajle sin camser dsfics §1 mo fuese por la posieidn clevada -
del eance del Rfo con yespocto a los terrencs adyncontes,

- (b) AY salir por primers ves de 1a Presa del 'lofant- unma corricate de sgua limpia

sc inieid uma socavnoddn restringida del cameoe dol Rfo inmwdiatemmte abajo Ge
la Presa. Il coua limpla arrestrd omsigo las partfculne nds finas do avenn y
sedinmto, fste efecto o ha hecho sentir epoximedamento hasta a 64 kildmetros
(40 milins) adajo de la Press del ‘lefamto y minds hublera liogado hasta Jud-
roz y socavalo ol »fs a través del Valle de Judren=l Paseo, si mo funse por al
fneremento anuel do eroms, srove y sedimemte descargado em 1 Rfo per los nue
morosos crroyos quo desarhoomm om ol tramw do su reocarrido aatre el 'lafante ¥y
.PGM (mutafa tmbioso sido posible ol acapreo de este inermonto do =
arena, si no existiese 1a necesidad de deriver para rieso uma parte dol gasto
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| s ostiaje, Agune arriba de ¥l Paso @ hacen tres derivaciones, en cada uma
do las Presas de Percha, Lenshurg y ¥osilla, Las principales derivuciconos en
| ol Valle de Jufroseil Paso, se haocean’cn la Presa Internacional, parn regmp =
terrenos cn aros pafses; y en las bocatoras de los camales Riversiie y Tor~
nilio pave complotar el riego de terrencs en Territorio Americanc. n las o=
| bras do tomn de los canales, on cada una de estas derivacionea, se usen dispo=
sitivos para desarenarias y limpiariss volvidniose al Rfo une gran parto & la
“ymmmwmq.ahvu@u‘hmmu*
se derive para rieso de torrencs,
Este proceso contimmmente devuelve la arem al lecho del Rfé y dis:imuye cmn~
timmoento ol gasto do estiaje y, per lo tanto, l1a cupmcided de tramsporte de

| {a) La superficie no controlade de la cuemen dal Rfo entre ol ilefmate y Jufres-
il Paso, tiens aproximadaronte 20,700 kildmotros cundrados (8,000 millas cun=
aredes) .~ Uno gram parte do ocste drea la forman cuencas cerradas cu? carecon =
ée salida directa al 2fo Bravo (Orenie).~ De los 6000 Mldmetros cmdrades -
(8506 milles cusdredas) wo aproxbmdsmente son tributariss directes dol Rfo,
3,100 kildnotros cundwados (14300 milias cusdradas), (uedan arribe Jol lugme -
Gemominado Caballo v ¢! escurrimiento de ssta dltim dres podria controlarse -
por une presa que se construyera em dieho sitie,

{b) La Yoquilla de¢ "Caballe’ ostd on el Hfo Granie, en c! Contade de “iprre, del =
Egtado de Nucve Bdxdeo, rproximadesente & 55 kildnetros (23 milias) abajo do Ja

: Presa del Elefsnto, ol "Dureau of Reclmmation”, dopmdicnte dsl Departamente =

. del Intorior de los Estados Unifos, hizo los estudios de la Presa y Vaso de =
Caballe, Lstos estudice se indcinrom el afio de 1024 o imcluyeron los trabejoe
48 topogresris deol vaso, los experimentos del terrenc de cimmtacidr, y proyoe=
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tos y presufusddes pare cstructuras do diversas alturas, camsiderspdo gus efoo=
tos sobre ol abestecimionto de ama y rotencidn ‘e la mismm pare fines de yroe
tooceidn contra immdscioncs, Los Inceniercs do la Ofivina del "Reclomiion” e
propararon dom informes acerca del proyeeto do esta Pres:, fechndos, uno ol 15
de dlciambre (o 1084 y el otro an abril do 1086,

{a} Las creciontes que hem pasado anfrento (e Judrea=il Faso, despuls de la construo=

oidn de In Prese Cel "lafemntc, han proven do do procipitaciomcs i la cuonen we

tridutaria ‘ol Rfo Orande entre ¢l Jefantc y K1 Paso, (ue co han sumado a la doe
tacidn pare riego ne proviane ‘ol vaso del Mefmto, FEetas crecintes hubderen
sido mayores 81 ol reseptdoulo se hubiors snemmtrade lleno y el agna estuviera -
deprandniose par ol Vortolar de Demasfase

a un catudio hocho por 1o Oficinem de Denver dol Burean of “oclsmation” fechnd®
el 10 de morzp do 1988 y titulado "Neview of uinton, Code and Hill Reports on -
Elephant Fower Dovelopmnt of July 2, 1027 ! septesber 30, 1929" ue hace la -
estimneldn de les probailes Demsfas de la Presa dol ilerants, lsto estuldds -

ostatlece los aignintes suruostos:

le= 71 almecenamionto pava riezo debe limitarse hasta la cote 4401, dojende 1.83,
Mo. (6 pfee), o hasta 1s cota 4407, pare slmmcemamierto de proteceidn contma -

inmdacionas, 0 osta altum de 1,83, ita, 6 pfes) so almcemnrd un voldnm de

804,006,000 motros cdbdcos (239,000 seres ples)y Puede cbten rse un almecens~

miento adteiofal nara protoccidn contre inundaciones con volumsn aproximndo de

128,850,000 motros od icos (100,000 acree pfes) hasta la cota 4410, clturs a la

eml osowrrirf sobre la Cresta ds) Vertedor de Dummafrs un grsto de 128 metros «
edbteo: por sommdo (4500 pfes eddicos por sesundo).

8¢~ "1 wvolikwm nocemnrio pera cubrir las necesidades del riegp debe liritares -
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P
& 803,450,000 metros oddicos (700,000 seros pfos) smuslmemto, cumdn ol cmbes |
nido del recepideulo ol 20 ‘e junio do un afio cusl uicre 508 DATOT (1O we—m—
1,860,850,000 motros ofvicos (1,500,000 scroc pfos)e= 71 voluwn pare riogo =
dobe limitarse & 970,784,000 metros odbdices (707,000, aeres ples) anualos, cuane
do ¢l comtenido del receptéenlo <1 30 do junio de um afio enslgui-ra, excods & -
1,880,260,000 motros ofbicos (1,800,000 acrcs pfes),
8o~ La dinimucidn Ge la capacidad Aol veso por azolve se ostim a roadn 49 ==
88,670,000 motros cdbicos (20,000 asres pfes) ol afio,
&= Low rogistros e gastos de anbtrada om San Mareial , Tuovo Méxzico, hm aido =
sarregidos de acurrdo con cl cambio ds las condiciones arrida de este punto,
Se¢= £1 ¢iclo de gasto de entrada, con sus correccionss, so repetird considerendo
ol afio de 1888 fmal al de 1950; comsiderando ¢l vaso Llmo en ol prineeo do ==
opero de 1808, y su cepacidad de almmocenamiemto en esa fecim, redunida por ceusa
dol azolve, a 2,800,3050,000 motras odbicos (2,100,000 acres pfes).
Estas condicicnes que se han supnsetc, exisieron <1 nso tedrico ‘el almocena=
miomto do proteceidn contra inumdscimes, m los efios de 1950, 1987, 1064, 10M8,
1085, 1966 y 1088, correspondiondo las exigoncias mixiras ol aflo do 1066. "n =
oste ciio de 1968 ol mdiximo do demsfas @ final de uma crocionte owll iera no -
excoderd de 128 metros cddicos (4800 pfes cdbices) por segmdo, siaspre que desdc
que ol almscememimto para riusms llegee a su altwrn mfxion, cota 4401, so deie \‘
salir por lae compuertas Je la Preea mwn gasto de 138 motros cdbieos (4500 pfes) el
por sepundo y €ute se rogulo hasta suprimrle cuando <l derrsme por ol vertedor
hhﬂhﬂmnﬂdﬂﬂhmmmmmﬂduﬂ;mﬁ-
sorunio, 'sto no ocurre sino una vez en el ofcle ds 30 sfics onsiderndo; ¥y Qe
rento los 15 ailos de funcionamiento del vaso, de 1015 a 1030, mo he labido dewra-
mes por ol vertodor de dammsfas, hnmm.ucmmdneelzlmaht
seguridad, suponienio un gasto probable do dommsiaz de la Presa del 'lefmmte de
170 motros cdvlcos (6,000 pfos odileos) ror scpmdo.
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'(d La meyor oreciemie fremic & Jufrese= 11 Pasc, dscpuds do lu constrveeidn do Ia
Prese del Xlefente, se prosemtd el 1'de septimbre de 1988, habvimdo cloanzeds

’ -mmaoﬁmcGM|m'bae®hdwuwouhu

| Estaeldn do Afores do Coureshen.. sta crociapte ful ol resdteds de fucrtes

{ munrmwmwmaw:wp‘

; Wd&m&nmhnma.lmMMpﬁn—
e 1eos) por segundo que habfan salldo del vase del "lefente, 51 & llogee =

' esta creciuntc hublese cetado wsanlo por ol verdodwr e damsfas o 1o Proma
w gsto do 170 molrve cdibicos (6,000 ples ed icos) por sozundo, Ja erecionte

: freate & Jufres~ Ll Paco halrfa 1logeds & ua mfxims do 510 motros ofdicos e
(18,000 pfoa cddbicos) ror semumdoe 51 an 1s “poca de cata creciente hubiosem
existido la o y ol vase de Osballa, y s a la ves hublosen cstade derrse

| mado los 170 metros cidices (6000 pfes cdvicos) por segmio de Ncmefae de -

‘ 1a Press del Ilofante, el avieo previo de lluvias sobre los arroyee tridutes=
rios, habrfe permitido cepwar las cotpuertas on Cadallo antes G cuo la cre=
eionte de los arroyve llegara al iifo Grende; Yo que howrfa pemmitide reduetr

| nmuuuﬂumn“m“mmﬂrm-et

| efidloss (20,000 y 104000 pfos ofdbisos) por segunice Oomo el vaso Oo Cebulle =
controlard le mited del drea directammnte tributeris del Rfo Opande abajo del «
Eefante, 2l retencr tenporalmonte ol volmwn de Domasfas do diobn Frosa dal <

| Defento, roducird casi s la mited ol mwixime o creclentos frente a Jodvems X1

7 Aedoyo Golorado desesboca on ol Rfo immwdistanonte arrida de Ciuled Judres,
Chilmahus, México, “o comsidera que las cveclmtos do esto arroye han 1lognde




Lt

& 85 metros cidbices (3,000 pfoa adbieos) ror sepumiie, Hay otros reqel & arro-
yoe que dosembocan an el Rfo DLeediatement . asuns arribe de la Praga Int comae—
ciomal, Ous s“rems de dvennjo son pooquefins y sus gestos wmnidos al dal ‘rroyo Co=
lormdo, no pusden swmontear ol miximo de crecimtes do) Rfo Bravo, sino en &l caso
imrobable de quo se rvesentem simlténermonto con la ereste de las creciontes -
| en fremte de Jufres ¥) Paso, Pare tomr en considerecidn oceta simaliameidad ;OO
\ rrobable, se ha dado unn sobre-slewvacidn de semwridad e la coroma do los berdos.
{NW
. Punde decirse que mo hay nin-dn desaghe e arroyos siajo de Jufreasil Feso, sino
asta Legnr sl /aTeyo del ‘Jamo sn ol Condado de Huldspeth, Adajo o oste paxbo
dosembocan directarsnte on ol Rfc tros arroyos gronies y otros mclns poynelioBe=
Il drea totel de dremaje en ol lado Americamo optre ol Arzoyo dol Alamo y el Ca=
. fids do ¢ itmem, es ¢o 1760 kildmotros candredos (680 mdllos cundradie), de los -
cunlos 1270 kildmetros cusdrudes (490 millae cundradns), ‘escorgen (dreebrmonbe =
en ol Bfo y 490 klldwtres (100 mdllas) cundrodns doscergm imd freciemanto on la
corriente, FEl drea do dromaje an el lade Mexiocane o smeho memor, sfn gp se -
)] conozen wm detelle por la corencia de plence do ceta recddie OSin adarsp, mo hay
arroyos ue, del Swr, cntrem éirecteremte sl Rfo, sino hoste mmy o’ajo de la po=
vleeidn do Mdiary, Texns, pulicndo deducipse do le imspeccidn de loo couses de =
los arroyus sbajo do esbe lumr, cuo ews dreas Jo drumaje som polallowite li=
mitados y wus gustos nemaiioss
(o) Loe tros arvoyoe nds prundes e ol lado iswriceno, son: 1 del Alame, con uns -
dres do dremnjo de B75 kilduotros cusdrados (145 millas cusdwedna); <1 2el e
blo, con ane dres de dpemaje de 180 Hldwiros ewdrdos (98 milles eundmadas) ;
. ¥ ol Jel Guayuce, con wa dren de dremaje do 427 kildnetroo cundrados (166 millas
emndrados)e So esbe jue los gastos de los arroyos del Alemo y del Ouayuco han -
exoodido de 342 metsos ofiloos (5000 pfos evidcos) por semdo y se Gloe qus o




®

oljm

afxioo yusdo ser @l doila, #4 estas creci-mies ceurploran = paner la crosta
de la avenlda proveniente de la parte alta del Rfe, ol osmal wwamm-‘_-
blemante vresultarfs sobre-caprgndo, - o ha previsto un wogm - de .M““‘hi
eional, scbro-clevanic 1a geroma do los hacdee om eartos trams lrsedistarnrte
arribm y abajo 49 cstos arroyou. 9in ambarse, pwsto que los arroyos @& qw - ]
s trata desembocan on ol Nfo bestantoc ahajo 4o 1o mayar parte del drea por -
protegar, se considare antieseondmico acar ume fuerte crogadén jara [Tocae—
veprse contra sstos cont!nzenciss poco probtallics,

Como la carri-mte e catos arroyos dJobo adrd tirso demsro del cmuce del kfo,
htonhWManmhuhmmldoMQﬁ
yos#, & "in 90 posmltir @ clerto modo & depdaito do detritus antes de e Ja |

corriomto ‘e dichos arroyos llegme al cauce del Rfo.

La distencis entpo la Fresa 301 Mefante ; Judres=l Faso oo Je cares do 28] =
Mléwtros (150 millas) & lo lawe del Rfo, mlomtras que la dstoncla por ol 88
de loa Yalles os de 105 Mildwtros (120 millas). Imwdlatwante siap de la ive
md%mwmnﬁhbﬂmmmlhhﬂﬂmmm-
pendionte e vorfa entzo 0,00087 y 0,00050 (de 1,94 a 4.26 pf & por mille); yo=
corre despuds o] Vells do Palomes, oon un desarrollo ds 21 kildmetos (15 ndlies)
¥ wa ponfionto de 0,00080 (4e26 plos por milla); elawe por un eaiidn de 5 kie
mr:nm.moxmodmumam:nd
Vallo de Rincdn, em €1 que 1a pendiate on de 0,000% (5,95 pfos por mills) eu =
loe yrimeron once Idldmetros ( 7 millas) y de 0,00002 (.40 pfos por milla) em
loe dltinos 22 Eldootros (14 millag). 1 Rfo atrevioss ou soguids. ol oaidn -
Selden do 1) rildetros do kngitel (7 millas) con e pandionte Be(is QU e
0.,00004 (3440 pfos por milla) y Lege o la press de Leasburg, sitwds on 1o —
perte alte del Vallc de Mosilla. Desde la Press do Leesburg hasts la de Lppilla,




e

=lle

el Rfo tiens 50 kildmetros de lonsdtud (2¢ millne) com una pemdiemto e 0,0008
(3481 pfos por milla)e Desde 1o Prosa de Hesilla heste o) Pusnte o Camsillo,
1o lonitud del fife es de 45 kildwtroe (28 millss) con we pendiente de 0,00070
(3487 pfes por wille), v desde o] Pante da Cepntf1lo hnstn )a Prone Int crmpe-

clonal, la longitud oo de 50 kdldmetros (19 millea) ¥ 1n pendimnto Go 0,00088 -
(255 pfes por wdlia),

Gooo se ha dicho anbes, ol ofocto de ln mulids de age clava do 3a Prem dol ==
‘lefanto he ddonl"nmexmmm”hm:—ahummp-
de la Presa, y asolvarlo on el Valle de Jufrese”] Pass, Debe exieiir fracsee

mmte wm tramo del (fo en ¢l cue cetas doe ecclones se enilitran, ¥ e ol me,
por lo temto, no se verifica ni socevacidn ni amolve, Yetas condioicmes oxisten
on In perto baja del Valle de Mosflla, socfin lo dommestw o) cstulilo de las -

sagoianes dal Nfo,

O 5L RO R0 o JWEES 11 PAcD

(a) Ia longitud oproximadn dol cauce del Nfe atro Jufroo=") Mso y ol efidn dp -

Cultsm s 40 250 dldwtros (155 millas), nientmms cuo 1a Alotancia nodidn & =
10 largo del oje del Valle es do 137 kildwtros (85 millas), ILa pimdtente ded
Rfo es aproximadasmte do 0400054 (1.82 pfes por milla), en tanto mo la pen-
dlente dal Valle es 1o 0,00081 (3420 pfes por milla), Por lo taute ne ve me al
se ondaveza ¢} alineamimto del Rfe, pusde oblcmarse wn pendl mte syroxi-ads -
0 0,00081le (3420 pfes por milla)e. Este peadimte es myor que 1o del tremo
nferior Gl Valle de lesilla y aw la d8) trmuo entrs ol Puento & Camtdille
¥ 1a Presa Intermcicmal, pussto que la pendl ente en cote ditimo tyamo e de -
0 00048 (285, pfes por milla); er camifo diche pendfomte do 0,000 (2.20 pées
por wdlle) os licersnonts inCorior & la pandimte 201 *mar sperior delVelle
do Nesille, ue oz Je 0,00070 (3,67 pfos por millal. ‘'ora bHlem, 24 con wmam
pendicule do 0400058 (253 pfes por mills) el Pfo ostd o og@ililedo em o] tremd
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inferior & 1 Velle do Mesilla, puceto qus no my ud senvecidn 1i azolve, dobe
darve al o mayor penileate co ol Valle d¢ Judren~'l Juso pave Logar & alcan-
|  mae ol mismo estedo de equiliterde, ¥ g le ourt idsd de sgua (uo GLOUETE DOP=

melentc ge roduce mucho on la Prosa Intemaciamnle

(a) 4 fin Go aumentar ls pondicnte del Gfo @ ol Valle do Juirea~il Fasc do 0,0005¢
{1.82 pfos por milla) a 0.0006L (8420 pfes por milla) y cselerer la voloddded -
. 4o la corpicnte de modo qu Osta pue a acarvear ol smlve qw ha detiaminedd ol
asconso -{pddo del fando cel Lfo, ten mewcedo desdo la constvuseidn & la ivem
del lefmabo, se pmoyests modiicar ol Lhfo wdereaduiolo on lo ganaral, sigulem-
do ¢l cauce cetual on ‘onle sea poable, y cortenic ias vucltes cuando sea no-

. gesmrio a fia de dimddoadr lo longitud, A cafn lndo del comce musvo y a lee =
lafios dol cauce actual del lifo ea dcade se sign dste, se construtrdn digues do
altws sulficicate ; a distamwis cowerdaiie pare pervdiir el paso dn las avond-
dcs. 1 comce asi foomdo se cunseevesd siompre lilre de yurtas y obstrucelonss

. que puwiieren rotarder ol cscwrridentee Al hacwr o tmuo se u atundido cam
priseipio fundencnial & igualer les drwes que -e-mrtﬁh.iuu..m
do qwo la extensidn total e se corto de un pafs, ma igual a la g 58 corte
del otro.

(b) #1 trezo lecio du scuerds con cete principlio, cdliuger ¢ @e los zoms de derscho
de vis un Gube sdguirir cods Hnoddn scen précticumnto iguslos en oxtensidne=
Pn &mines gemerulcs, ol couce artificidl proyoctedo consistird de um cauce @

, estinje de Glomsicmos y copacided semejanics ¢ las del actusl locho menor dal

Rfo y (e ua cauce nsyor lisdcadc en embos lados pew diques d@lstantes como 180 =
. metros (580 pfes) wao do olroe satos diques tendrdn un ancho en corona bastante
pepa parndtir el bodiles pese {ines do inspeccidn y reparacidn, 51 tram oo a -

4
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Bhecho procwranlo, on 1o posiile no erusay terrenos ofl 4vados o com mejoras: rero
& olgumoe Jugeees Joto he sido Imueetiecable dobid o e las simwosidndes dol .1fo.

(o) M1 proyecto @0 acortemi-mic sl Rfo por cortes ertificialos es factible porque
el cfecto combimado de las Irosas de) “lofanta y de Cadallo, scrd ol de combro=
lar easi por completo les orocieondes, y m anmmmclgbﬂum*—
bien los coxmoteores 30 un sran cuml eevtyal on el Valle de Judreo=!)l Paso.

@ 2. sosm e 1y vy cangge.
{a) X1 costn 2o la Presa e Caballe, incluyenlo la admisicidn de los tiwrecs o -

remlten tmmiados, ha =1%o sattrndo por ol “Bupesu of Noclumaiion” om cerca de
un nilldn doseiontes cineucnte mid d8loves nare un clmeswnionto de 123,380.000
. metros cofihioos (100,000 screr pfea).
(b) £} volman de cown cue psed ror ¢l sitfo de 1a Fresn de Cadallo Murate 1= cree
ofente de soptiambre de 1025 fuf alrededar 2 50,337,000 metres edbicos (25,000
asros pfes)s ™1 vamo A-bo tomer eapacidad vayoer pems rocibir azolves y creelen-
. . tes mis mvmdes me tuolen ccurelr, Dedv tarhifn preverse wne eapacidad sulle

‘ eimbe yera retencr los demnefas urobeliles o la Presa del lefante lwranto le -
dpooa do erecicutes ebojo do Ya Prosa, halidndoee destinado a esto fin un volmaen
de 61,678,000 motros o icos (50,000 aeres pfes), ue corresponie al dexrums do
3a Presa dn) Tlefente Juramto tves 0 euatro dfas, DO esta nenara se dmrd tiowpo
a quo bajon las svecientes atajo de Caballo, smies do ue oo nocesario Jejar —-
salir acun de coda Presn,

Puwmmmmummmmewhm

plien) , 1o mtad apvoximadronts, o soeR 61,875,000 motros cidicos (B1,200 seres -

. | pfes) se festinan o) slmmcemnoionts da emns de crecimmbe v &) asmlwn, y 1 otye

mited, o soam 61,675,000 mtws ofdicos (51,000 acres pfos) ol cmtrul do lus dew

masfas del “lefente,




{a)

A fin de quo ninguno de los dos pafses suf'ra pfrdids de territorio Hacional oo ha
establecido como requisito fundmmntal que la extemsidn total de terremo cue e -
sogre-ue do un pafs sea imual o la qw se segregue del otro, 'a los plmos adjud-
tos aparecen estos terrunos por segresar y sus dreas totales, figuranio 59 pare
celas quo deberdn sagregarse de México y 65 papealas por segregnr de los ‘stalos -
Unidos, con dreas variables desde 0,10 hectaras (0,25 ccres) hasta 151 heotdms —
(377 acres). La extensidn total aproximnda cus se segregurd do Mé:ico 05 Go ~—
1400 heotdras (3460 acres) y la extemsidn total spreximada que se sosyegnrd de -
l0s "stados Unidos os tambidm do 1400 hoctéres (3460 acres).

En ¢l anexos Ho, 2. aparecen a 1o large de la Isla de “an Tlizario dos tmme -

para el cauce rectificado, de los cmles uno sisue en gemeral, ol cance actmml -
del Rfo, y ¢l otro el sotual Lfrite Intermciomal, Los dos trame son prdcticae
mente de lagmismns longitul, pendimte y elevacidn,

Como ol trazo por ol Rfo sime el cance actunl de la comviente, cusia mtermmente
en Jos Estados Unidos, y atraviess terrencs on su moyer parte incul tos y ain dre=-
naje, mimtras que ol traso por ol Lfmite Imtermncional cruza terrescs culiivados
y valiosos, Por lo tamto, @l costo del derecho de via serd monor si so gigne el -
el trazo por ol Rfo, y no abrd conblos do juriedoeidn mecional en los terrenos -
PO sogregare.~ Yl trazo por el Linite Imternacional es notallorsmts me jor que el
trazo por ol Rfo, principalmemte on ol extremo inforior de la Isla, en donde se -
requiere une curve prommeiads on easo de segulr ¢l trazo par ol Rfo,

El trazo por el Lfmite Internaciomel facilita la o jocueddn do odras de riego y -
de drepnje necesarias para Méxice, pues el actunl Lfmite Imtomecional en verios

lugares toea ol pfe de las lams., Par otma parte, 1 abanimo dal 2fo, oxige -

1a construeeidn en territorio do Ystados Unidos, de un camal para adestecer & -
agua ol actual sistemn del camal do Tornillo,
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(@) =1 trnzo por el Lfwite Intemacioml costerd como 75.000 ddlares mis e ol -

truso por el Rfs, principalmmte por o) mayor valor de los terremcs destinados
aamﬂohmyummwmm.ymhmhmmr
chres de rlerd y 4o deremnje cue astonlmaxte existen em ceta zona ic los “stados -
Untdon, malmmnmhwbuhhp&w
¥ ol costo de las olwas catdn ostuliades para ¢l tra=e por =) Lfwtc Intornacionad
en la Isla da %en "lisarlos

YLWQEREBRAL

1. TEQOMVES,
ih) Las nocesidsfes dal moyocto esteblesen los oigd entes lfmites de veloclded: 1o =

(T

(e)

volocidnd nfximm on o) comce maver & ylme capecided no dobe motivar tre'ajos cos=
toscs do protecetdn do los Alguos, ¥ 1e velooidnd mfnime on <) cmsco de ostiaje =
dede ser suficicente pare acsrrear ol incremcnto amel de cmolve a "in de eviter
1n clevacidn de) cauce,

Il emonto fe pradiante media do 0,00088 & 0,00061 (e 1,68 a 3.20 pfee mor milla),
me so obtomird mpdinnte ol mcortsedonto e la longitud del Rfe, prodeiré velow
eldades @ plona capacided cntre 1e88 ¥ 180 metros por soxundo (S i € pfes or =
sopmfio) de acusrdo can 1a scecidn tremsvarssl y la pendiente om ol lugar o 50 -
concidero,

Egtes voloeidndes ndximas puoden sleansers: sin pdigro en ¢l cawo que ac ha pro=
yectado, on vieta de que el tramo estd constitufio por Nmwoees timme rectos -
¥ las seoeiones irensversales son relativemcnie anchas,

{d) Les ofioulos heclos para ol gasbto de estiaje indican g la veludlilad om ol couce

mnoe sord alredodor o 091 metros por semndo (3.0 plos por sopwiie). Por expe
riencia se ha visto en el Sistam ds Irriracido del Rfo Crende guo esta velocided
tieme capecidad dastanto pora searrear los seilmmtos quo commmamnte lleva ol Rfo
Bpave,




{a) =n los eflculos s bom adoptodo camo valowes de "8’ en la réremla (o Kutter,

pare ol cuuce de estisje ME0.085 ¥ pars ol ceuce mayor Be 0,030, lstos valo-
788 son semejanbes a los quo se determinmron experinentalmente en ol Distrite
do Memf, en Dayton, Uhie, pwe eqadllos casee en sme las confieionos erun casi
los mimses que las del sotunl proyecto, in uno de los exparimentos, cotanlo =
@l cance cublerto &0 yurius, y sleudo e} gusto de cerca de 652 motroe citiocos
por segundo (23,000 pfos edbicos por segundo) so obbuve para "a" d valor de
04,0296, ¥y on @l mimmo cuupe @ ol tramw en ¢ue so encomnfraba libre do vegotaw
eidn, los valores de "n' variarom de 0,025 a 0.0888,

{(a) Las secciones trapsvorseles edoptalac como mfs adecuadas pora las exi eneles «

ds este proyecto, se muestrem ea ol anoxo No, 3, Poird cbesrvarss (ue aparecem
Gos seccioms irunsversalss ue difieren sflo en la posicidn del cauce de cstia-
$oe In la Jeceidn pars ¢l treamo conprendido entre Jufrez-il Faso y ol extramo

inferior d¢ la Isls de Jsa “limvio, ¢l cauce de estisje estd colncado en @l -
comtyro, miontas e 2@ 1o secaldn corrospondiemte al tremo caspremiido emtre -
€l extramo inferior de 'a Isla e San flisario y la antmds del cofifn de ‘mite
man, ¢l cmyce de cstinje meds sitwmie jumto al diqee del lado izguicardo, Nsta
dfevancia e las syocionoes cbedege a @ae ea la parte suparior, ¢l Serrenc em =
o se harda los cortes es on gemerel bajo, meds un pooo mds alto que la plam~
11k del conco proyustado ¥y e algunce cusos ligaramnte mis shejo. In este

freme ol v/oluns de metordal g doberd oxecaverm para foimar ol couce menoy

moysciado, o8 rolutivanawie pequefio y puede depositaruo a los luodos del onuee
de estisje sin w por olles dismimgyn seriomemte la copacidad dul cance mayore
¥e cwibio, em el tramw inferior los cartes son mds profundos y no pusds hoacer=
o0 dentro del csuce moyor ol depdsito del material oxcavede, por 10 ¢ue se ha
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mmumumﬂmnamxmmnmw
eproveochar ol material excavado on la construcoids de oste digue o roverlo hao~
ta afuers del comce royor.

(b} n las soccioncs trameversales proyeetedss, los dicuwps distan 180 metros (500 =

| pfes) ¥ eu a3un media”de 2,25 motes (7.2 rfes)e n la préeties, les altures
de ios dfgues verdavdn desde coro, en donde haya terruno alto, hasts .5 netros =
(i5 pfes) e los vrimardontos del cause viejo del "fo, Sogln el proyecto, 1o =
socoldn de loo dfques tiene 5 metroe on In coronn (1644 plow), con talndus do -
dos por Gnoe ‘N esizs condiviones se podrds user las corunas camo ¢emino pera -
fines éo inspeccidn y reparecidn,

{e) 11 cauce de estiaje proyoctodo tiene un encho em el fondo 4c 20 metios (86 pfes),

@e o8 ¢l cue parece concordar mejor com el del ceuce actual dsl Rfo. Leos Salu~

des son de wmo por umo, ¥ sdlanmbe on ol tremo @ferior se proyecte un talud de

dos por uno en el lado adyscente al digue isquierdo,

(&) Las pmdiontes verfan dosde 0,00045 hasta 0,00080 (do 2,37 a 4,26 pies por milla)
9 las altures do los diques sc hmm ajustado a la pendiients del cowe, awmentando
sionpre uan sltura do 0,60 metros (2 pfes) como merpgen de mgurided,

‘ldhwmpmdmm-muo.u“uﬂ-

| sbajo do la coroma do los dlqwe, varfe entre 5030 y 5260 metros cdbiocos por -
secunde (10,700 y 11,500 pfos cddbicos por segamio).

do ZREGO Z VEA

(a) La oxtensidn total neceseria de terramo pera devecho de via es de 3,300 heetdrue
(8100 acres), vepartidu por mited entre los dos pafses, correspondienio a Mdxdco
1850 hoctdres (4080 ocres) y a los Estados Untdos 1650 hectdras (4060 acres), 71
dapecio de via incluye, cdomds del terrenc ocpado por las clras, uma fah do -
15 motros (49) pfes do ancho contada desds ol pfe del talud del lade de tdérm do

1 cadla i we, ¥ que se destima a la comservacidn o u la mmpliseidn future de los di=

| ques,




Se DI IR,
’.) Se estima negeenrio deammter ol 70 por ciemto de 1a extonsidn totnl de dorecho

& ERUOITIA

de via, pues parte de emn fajn cotd actuninente em cultivo y otra jarte conside-
wadle estd ocapade por o) esme astwal del Rfe, So he calenledo wn costo 40 ==
62,50 adleres por héetare (25 ddlares por scre) pare oste trabajo, Mo consisti-
2 en cortar las yerbas desenreizer y arar ia parte comprenitda ontre las mamjes
de pedsterw ¥y ol cena) de estiaje,

*d Bolo «l trabajo do terracorfes, tento ol cormespondients & la emoavacién ol ==

ommee cormo & los teErapience do los di wes se herd mpleando excavadoras; hoe
bidndose aceptado wn coeto unitario en ol presupussto, do 18 contavos de Adlar -
pasmetro afdieo, conto andloge al ebtemido em tmdejos sancjamtes m la loclie—
dnlly, Las mionan mds sdecndas pare ol trabajo ser/n palas o dragas mecfnices -
wovigtas de plwmes 4o cion pies de kmgitad y oncharenes & dos o tres yardas ofe
biens ‘e capacidad, eunme on algamas partos do los diques puode usarse OB ©0ODO~
nfs emipo e dhico, Al fijer ol mrecio wnitario so hen inclufdo partidas co-
rreapendi mtes o rovareciones, deprocincddn de mamdinnefs v cirounstweias inproe
vietas como creciontes extempardnsas, terrono fjo y pntamcso, v mtaria) osen~
rridine o indbil,

¥n o1 tremo coprendido desde ol extrame infaricr de 1a Isla de Sam "lizario hes=
ta la entradn del onfidn de cuitesm, se proyecta emplear ol materie) de exeavacidn
4s) camee pars construl® el dowe izgderde, In todos los danfs casos, ol mato-
rinl so towod de =anjes do préstamo interrumpidas situndas del ladn del Rfo de -
los dtcmes, ®n ln prdetion mo serd necesario @l doble traspaleo del material,

(a) *n @) presupussto i ra umn rartida de 125,000 aflares destinedn a )as obwes e

se considernn necesnrins an ol tromo del Rfo coprendido ontre la Presa Interme
clonal y ¢l Gorte de Gdrdova, tales como la prolongmeidn y ol refuarzo do los -




a B
. @dques sctuslos y la remocidn ds les chatrucoiones axistmtes y & ls ad uisicidn

do) :fivlo de propioded sobre e los Lerrams portloulares (w doye quedsn -

dentre del cmuce omide 108 L pofe

;mmamwnmummmmmmmu
 vesomstruseidn de lep olwas de riogo y dramje shom existeniss me resulion aw
! fectadus coh losg traiajos de recilficacidn proyegbudon, dsizs chrar Mmeluymn -
f 1a wemadayineidn de L0s simdoms de o on nrbos Jodos 2l Rfo,cxpootsliante -
. m Ja rorddn ehnjo del mumvembo No. 1 de la Isla ds Jan “limario, y los candios
(o demagiion do 1 & drensa en ol lnde ‘mordcemo on in mimma reogifm, Se ha asigoee
| o a Hézico la sum Go 75,000 aflaves y a los ‘atades Unides 150,000 dblares,
90 g,
{a) sSond necesn=io alargy ¢ caviar de sitio varios o los Mumtcs oxistentes pum
adaptarlos ol nuovo omuce, v adesds serd tal vos nocesnrio comstrul r varios pusne ‘
ton WAWOR, Pare rebon objotos se be indlufio vma perildn e 300,000 ddleres,

. (a) Penicmioc en cwnte que los efecios Gall aumerio de pandfento del camwe dol Rfo mo
pacden precisarsce do anteezano, y me pudieran oonrrir socavacionen; y considcran=

' 8o tarbidn quo debe deriverse agm para risge en determinados lugnres, se ha hecho

fienrar en ol prosumcsto 1n Sum 8 6784000 ddlares destiede ol cametyucidn -

de cofrueturas (o parvitan cmtrvlar la pendiemte, costimdindose quo dicha sum,

os suffieiente para construir hasta dies estructurss, Por lo pronto se prayecta - ‘

1z constroccidn immediate de tres o cuatre estructuras de comtrol m amellos lu-

gares o W gon nocesaris derivar agm pare riegoj las domfs so comstruirdn ai

. asf 1o exigen las nocssidndons

' (a) Por estos conceptos se 'a a@mmSado =1 coato de las cbres ol 20f, Los gastes par
comaapto de diweccidn témnica sordn bajos debddo & la mamitud de las obrese Las

J
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contingencias no serdn may series, dado que ol Rfo esté regularizadn por la Pre=
sa del Ilefante y no os probable gue ocurran crociantes de larga dmmcidn.- Los
gastos do administracidn mo serdn mayores e en odres somsjantes,

0 SIN 1A i £ C

ﬁ En ddelembro de 1028 se hizo un estudio comparative de gastos do erociemtes -

\
f
.l

jrobables frente a Judrez=i) Paso consideramio dos casos: 1° (ue se camstruywra
el vaso de retencidn de Caballo y 2° - Cue no se construyera esto visc, Los =
datos entonces disponidbles indicaban quv o caso do construiree la Presa de Ca=
ballo ¢l gasto miximo de creciontes poirfa ser de 226 motros ofbicon (8.000 -
ples cdbicos) por segundo; y <ue en @sso de no construirse esa prese ol gasto
mfximo de crociontes podrfa ser de 510 metros ofbicos (18,000 pfes cdbicos) por
segundo, Datos rncogidos posteriormmmte y estudios mds reclontes, han acmse=
Jado tomer como pastos mdximos de crecientes, los de 3} metros cdbicos (11,000
pies edbicon) por sesmdo, con la presa de Caballo y 576 metros cfbices (20,000
pfes ofbicos) por segundo, sin la presa de Cabdallo,.

Al hacer los estudios del proyecto para un caue de 576 motros cfbicos (20,000
pies efvicos) por sepumdo, se vid la mecesidad de sumemtar ‘o distancia emtro
los dques de 180 motros (500 pfes) s 200 metros (950 pfes), on la perte alta
del Valle copprendida entre Judrem=i] Faso y ol Arroyo del ilme., 2n la parte
inferior, os decir, desde o) Arpoyo del Alamo hasta el final, fub necosaric au-
mmtar el sncho dol fondo del eanal por exeavar de 20 metros (66 pfes) a 30 mo=
tros (99 pfes) y sunenter en un metro (3.3 pfos) la alturs de los digues.
Estimacioncs comparatives do costo, hacen ver quc las obres nocesariss on cl -
tramo dosde ¢l mommento mimero uno de la 1fnoa terrestre basta !a ontrada del
eafifn abajo de Fort (uitmen implicarfes un costo excedonte camo de 1,500,000 -
4dlexes cusndo se proveyera un cauce de 578 motros cfibieos (20,000 pfes cdbicos)
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wlle

por segundo, scbre ol coste carresponiients a un ceuce de 314 motros clbicos ~

(11,000 pfos cftdcos) por segmdo. ' ste diferescie so dobe principelmonte al e~
manto e le superficle del terrenc destinedo a devecho de via, debide a la mayoy
dstanela entre los diues, on la parte slta, mtre Jufreneil Paso y el arroyo 51
Alnmo; 21 saoento en o)l volmen de terraceriss, debilo prindpelmemtc o la mayor
sogcldn transversal roquerida on los cortes prefundos abajp del Arveyo del Alamo;
¥ e 1la mayor lonsitell de los puertes y de los sstructuss d@ control de la pen=

airmto, Torhidn se eummta o) drea por desmontew,

(@) 71 dren adicionsdl para derecis de via eos omo Ge 800 hoebdras (2000 aares), con
un costode 1004000 idlares, 71 volumen edicfonal de torzucwrias so cstim ea =
4,180,000 motros cfibicos (5,424,000 yardas cfidiens), quo, a reszf do 0,18 ddleves

| per mstro edblco importarfa 747,000 dflwres. 1 swmato do longital de los eo=
trustwras de comtrol de la pendisate y do los pucntes impovtarfa le swum adieional

| do 380, 000 flswes, Por concepto de desmontes se eunmiterfan 36,000 ddlures, %1

| totel do las contidados mlcriores es de 1,232,000 dflares, y of & vsba camildad -

| ae agmer o] 208 por comeapto de dizweeldn, afministracidn ¢ Lugrevistos, el cos~
to tota) ndlcional serfa de 1,480,000 ddlarcs.

\(.l&llmanvaqwdeuhdohhth&onbmmm
rosulta wyliswonto coppensedo por les econcmfes uo puedeon Lacarse on las obms
entre o) Hommwnto Ho. 1 de la 1fnoe teprestre y la cxtyndn del Cefidn de Cuitmm,

\ logedndoce un shorro do 260,000 dflawros, ‘domfs de oste chorro, se Mamimgye -

. em 909 heotdras (2000 nores) la extonsidn de Seryens uwe, por farmer perte dol -
cenoe, resu)tsrfa irremisitleronte perdide pove el cultivo y a la vez se shorra -
por conecpto (e gastos Jo cmservaeddn une cantided amml cuyo monto no puode -
proeisarse,

YD B ESONEEDANCIONRES.
Oon todo res olo se haoon las sigw emtes recommdaciones:
(a) ‘uo se construgs o1 comce rectificado de scucrdo con 10s lineasi mtos ostalile-
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| eldos en este infarmo ¥y ch Sus AnNCNOS,

(b} (me se construyn uns presa de rotencidn con W veso de emacilad mo memor de ~-
123,380,000 Mts, cdblcos (100,000 acros pfes) en Codballe, Nuove Méxioo, U.Uei..
(e) "wo se imalen las dreas por sehregar de cada pafs modlficanic el tram del caunce

proyoetado, en la forma qw la Comleidn estime conveniente,

() Quo cuda pafs admiera la parto qw le carresponia de los terremos por sogresar

|y de 108 necesarios para dereche de vin, a £in de extingdr los dornches 4 o=
pledad particular sobre diclos terrencs.

(o) Cue mbos pafsen carbion ontre sf las dreas ignlos do torrercs somwgndos aff -
como 1a parte respoctiva de los terrence adouiridos pera derecho do vfa, o fin -
de ue cafa pafs temgn, en ol fiture, jurisdiecidn hasta ol centro del couco reo=
tificado on donde fste cmstitaye o) Lfrite Internaciomal.

{£) cue 1a Comisidn Internacional de Lfmites tenm a su eargo los traba ps de cono=
truceidn de lss cbras y la comserveeidn do cllas wma ves tormdnades,

D ANREXOS.,

So acompafian los einco snexoe simd mtes:

ALX0 MR B.- Porfiles dal Rfo,

Musstra grdricammte ol parfil actun) del Rfo ontre la Presa danl lofente
¥ el Cafidn do Cuitmem y ol perfil me eo obtendrd a) hacor la roctifiescién dol =
ifo.
SN0 NRIRO 24~ Plano de localimeidn,

En uwn plemo gemersl del Valle de Jufres=) Paso se ha mostrado &) tream =
proliminer indicdnlose con colores y en una tabla mmfricn los tarrmps por so-
grogare= 'n 1a Isgla do Sem Flizario so muestran dos tmmps, W ¢ue sime on go=

nerel ¢l cauco actual del Rfc y obro (ue sime on gemaral ol actunl Lfmite Inter=
ascional,
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AUXD NBERO $,= Secclomes transverscles t1pose

n este apoxo aravecen rrdficamcnts las secciones tremsverselus proyectadss,
con sus caracter{sticas hidwfulicas,
LIEX0 JERIRO 4e= Cuencas do dremaje.

En oste anexo se han indicedo con colores y con cifras mméricas las cuonces

do drenaje cmtroladas por la premm del “lefante y por la proyectada Prosa do Ca=
ballo,
AN NP0 Se= Presupucsto.
e COLABORACION o
. (a) ™m la preparacidn de este informs colaboraron con los Ingemicros Ccnsultores de

1a Comisidn, los Asesores Téend cos, Scfiores, Ingenieros Salvador Arroyo, Jefe de
1a Comisidn de Ohras do Defemsa dol Rfo Bravo en Jufrez, Chil, 7 W.0. Roberiseon,

. Presidente del Comité de loctiricacidn del Rfo do la Cdmrn de Compeio de’l Pae
#0; habdidndose aprovechado los datos valiomes contonidos cn informes (reviimmie
torsmlados sobre este problorm por diversos imgenicros y Ofieinns, prineipalmante

los signiontos:

1,~ "Informe scbro la Feetificacidn h:kiow;ndmﬁw.

. Ingenieros da) Capftule de 71 Paso de la Asocineldn imerdoama do Ingemicros, 5 &
janto de 1922,

| 8.~ "Informe acbre las condiciones del Rfo Brove en ol Sistem do Irrigecidn
\ Rfo Grande”, por L., Lawson, Ingemiero dol Departamento del Imterior de los latae
dos Unidos, 10 do marzo de 1985,
Se= "Me joremionto del esmoe del Rfo Brave abajo de 71 Faso” por el Ingenioro
Salvador irroyo, del Gobiermo de México. Marwzo de 1985,
4.~ Nemoria proesentadn a los Gobiernos de México y de los Zstaios Unidos y &
. la Comisidn Intewnacional de Limites relative a la rectificecidn ds un tremo dol
ifo Bravo cn el Valle de Jufrez £l Pase’, por los Ingemicros Salvader AYroye y -
Lo, Lawson, 26 do abril de 1985,
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Se= Inoren copfin cobre 1o "Mamorin® mtertor, por los selores Ramdiolph &,
Fishmrn 7y ‘zmando Semtacrus Jr., Ingenl wos Commultores de la Comliddn Intornas
cioms] de Lfmites. 12 de mayo Go }08S,

Be= "ifoctos dol almosmenicnto do las aguas del Rfo Crende solwe la erosidn
¥y =] asolve do la corwisnte”, por ¢l Imgenicre LM, Lawson, Swerintondonte dl -
mmmmbﬁum*m«mc. 1 Peso, Tomw, myo G0 1988,

Po= 'l régiren actusl del Alte Rfo Crmande y <@ problom & que ba dado luga
en ol Valle do Jufres=il Pase”, por ol Ingemiorc Salvedor Awvoyn, Jefe de la Co-
misidn de Obras do Defunse del Rfo Drevo en C, Jufres, Chih, Nayo de 1988,

8y= "Informe sobre la rectiffcacidn del Rfo Grendd” por J.l. Jsvage, Inge-
nicro Proyectista on Jofo del "Furess of Recliomtlon” de los Estedcs Unidoe, 28
do noviambye de 1029,

o~ “Informe sobrc presapuestos praliminares pere lo reetiflcaedln del Rio
Brove de Jufreme®) nso al cafidn do uitmen”, por los Ingsmieros Salvadae AIroyo
y O, Adnsworth, D'iofembre 4o 1008,

10,~ "Proyocto de rectificacida del ifo Bravo cutre Jufres=tl Yasso y =l Oc-
B4n de ‘mitmu’', por cl Ingeniovo R M. Pricst, Superinton’ente do) Sigtarm Jdo Tuma
Ge) "Buremu of Seclammtion” Go los Estadcs Unidos, 2 do myo de 1920,

Cen todo respeto,
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lidxico, 1J. julio 16 de 1850,

%Wig{/;éﬁ' Zec = ‘v“l

o
Ingeniero Cﬂ“&' de la uﬁl“nuiu-l.-

W

Z &

- D - 7
0 ol { i é//,uf}—w c:"}’é'ﬂ

Ingonicro Jonsaltor de la Secsddn ie ‘stados -
Unidoa,

A los Honorables Cemisiocnados de la
Coamiaidn Intermnciomn)l de Lfnites
intre México y los Estados Unidos,

PRITTHTES o
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ANEE PO B
FROYYCTO DE RPOTINICACTON

BIL CAUCK DEL KIO BIMVO NPR: JUARRZ KL PASO Y W0 CANON DR Q/TTMAB,
PRESUPIESTO PARA UM CAUCE ARTIFICTAL TR 314 Mts, “UBICOS (11,000 pfes)
PUK SBUUHDO o

DOLARES,
D hootdras a D1 50 (4000 scres o D1n.20) § 82,800,

m.nn.mlmMamm " 550,000, f 42,500

| | " 58,000,
m.mm.uam_-_m $ 268,000

%Hu.m‘hmaﬂaanh.ﬂ«l& $ 657,000,

(4,775,000 yds., ofbs, o Nla,0.138)

e e e mm
| Lstrmoturas emtrolar 1a pendionte (10) - 75,000

ractes ( 6 - e issmo.
SUD-TOP Lo - ¥

Bastos de Direeeidn, Adninistmeldn e Trproe
vistos, 20 del su=total =4 800,800,

TOTL wwee—ae— 4350,500,

' m‘&?‘" lunupdlaﬂ de 123,350,000 Mta, oddicos,

(100,000 acros plos) =—eeee- 4 _ARS0.000
GRAN TOMAL . § ©Gwe.500




