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INTERNATIONAL BOUNDARY COMMISSION
UNITED STATES AND MEXICO

lMexico City
July 31, 1930
UINUTE 29
Subjeet: Report on Rio CGrande
Rectification.

The Commission met in the
conference room at the Depart-
ment of Foreign Relations,liex=
ico City, at ten o'clock a. m.
July 31, 1930, in accordance
with Minute lo. 128, to com-
-plete its aotion in reporting
_ and recommending a plan for Rio

"Grande rectification.

(1) Bach section of the Inter=
nationsl Boundary Commission
~_has been requested by the TFor-
‘8ign Relations Department of its
Government to study and develop
~ an internationel plan for the

removal of the flood menace of
the Rio CGrande 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. linute 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 proceeding with the devel=-
opment of the final details of
the plan and estimates. During
the past few months a 'most im=-
portant step taken by the Com=
mission consisted in rendering
decisions determining the nation=-
el jurisdiction and dominion of a

HOJG No. 1.

COMISION INTERNACIONAL DE LIMITES
ENTRE MEXICO Y LOS ESTADOS UNIDOS

México, D.¥.,
31 de Julio de 1930,
ACTA NUMERO 129,

Asunto: Informe sobre Rectificacidn
del Rfo Prevo.

La Comisidn se reunid en la Sala
de conferencias de la Secretarfa d
Relaciones Exteriores en la Ciudad
de Véxico, a les 10 horas del dfs
31 de julio de 1930, de acuerdo con
lo convenido en el Acte No. 128, pa-
ra formelizar por medio de esta Ac-
ta su informe y recomeadaciones a
los dos Gobiernos sobre el proyecto
de rectificecidn del Hfo Travo.

la Comisidn Internscionsl de Limite
he recibido instrucclones de le 3e-
cretarfa de Neleciones Lxteriores
de su respectivo Gobierno para es-
tudiar y preparer un proyecto de =
cerdeter internscionel & fin de cons
Jurer el peligro de inundecidn por
aguas del #fo Bravo, que se cierme
sobre el Valle de Judroz-El Paso.-
Los estudios y las investigeciones
han llegado a un punto tal gque permi
ten presenter a los dos Gobiernos
un proyecto definido y un presupues-
to de costos, y a continuacidn apa-
rece el informe de los Comisionados
de le Comisién Internacionsl de L{-
mites, acompafiado de un informe co=
min preperado por los Ingenieros Con
sultores y los Asesores Téenicos,-
En el Acta No. 111 de la Comisidn
Unida, de fechs 21 de Diciembre de
1928 se delined, en términos genera-
les, la necesidad de tomar medides
de cardeter internscional y se hizo
una desceripeidn genersl de los terre
nos afectados y un reswnen prelimi-
ner del proyecto y se rocomendd que
se elaborare éste hasta sus detalles
finales y costos. Durante los Yl mo
meses la Comisidn hs dado un paso -

muy i-portante al dictar sus decisic|

(1)« Cade una de las Secciones de;
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number of banco caeses in the area |68 deterninando el dominio ¥ = =~=
under consideration. Jurisdiceion neecicnales correspon--

entes a varios bancos ¢n la zZona =
de que se trata.
(2) The plan prepared and devel=- | (2 proyecio elaboredo por la =
oped by the Joint Commission 4is |Comision Unida va agregedo como un -
attached hereto as an exhibit to anexo a la presente Acte, y ol - ==
this minute. In transmitting 1t jenviarlo a los dos Cobiernos, los -
to the two Covermments the Com= |Comisionados lo presenten como un --
missioners offer it as being both DProyecto viable y préctico desde --
practical and feasible as en en- (108 puntogs de 712‘58 econduico y de -
ﬂnoerﬂ.ng and economic project. ingenierfa. En términos generales,
general the plen consists of @1 proyeecto consiste gn enderezar -

straightening the present river ©1 cauce actual del Rig y disminuir
ohgnn;‘{, ,rfﬁoungpd,orm,e in su longitud de 247 kildmetros (155
length from one hundred fifty-rivemillas) a 141 kildnetros (88 millas),

(155) miles to eighty-eight (88) |¥ confinar este cauce entre dos diques
miles, and confining this channel |Peralelos. El proyecto comprende,

between two parallel levees. In |ademds de este cauce, 12 construcoidn
addition to this channel the plan 4 una rresa de retencidn de avenidas
includes the construction of & ‘en el ¥nieg lugar adecuado, qye queda
flood retention dam at the onl{ sobre el Rfo Grande a 35 kildmetros
available site, twenty-two (22 (22 millas) abajo de la Presa del

miles below Slephant Butte on the “lefante, para formar un veso de---
Rio Grande, creating reservoir almacenamiento de 123,350,000 metros

torace of one hundred thousend pubicos (100,000 acres ples)e. o1 §

?100,-%0) acre feet., Careful estudio culdadose de las crecientes
studies based on actual past flood® lnundaciones pasades aconseja la
performence show the advantage of onvenionoin de disminuir el sto
reducing the flood flow reaching [e ¢reclente que llegue a Judrez-
El Paso-Juarez by storage in the (31 Faso mediante el almace ento
-proposed reservoir. The reduction fiu® se propone. Lla reduceion en el
in flooé flow thru the El Paso= pasto de crecientes en ol Valle de
Juarez Valley sccomplished by such Paso=Judrez que se obiienemediante

- gtorage of flood waters effects a [Pste almacenamiento se traduce dgn un
‘saving of a quarter of a million ¥ horrofle cerca de $250,000,00.d0lares
dollars in the works required thrupR las obras en el Valle, pues pemiie
the velley by decreasing the size disminuir las dimensiones del cauce,
of the channel and reducing the a extension necesaria para el demcho
area required for right~of-way, a y el voldmen de torreccrias
and amount of yardage in levees., [ los diques.

3) @ Rfo Bravo, por la falta de cont
trol y por su caracter divagante a=

Juarez hes in recent years become | bajo do Judrez-il raso, ha llegado
a very serious menace to adjacent | & constituir en los dltimos afios u=-

lands on both sides. iuthorities | na seria emenaza para los terrenos
of both ecuntries have unsuccess= ribereiios en ambos lados. Las auto-

fully attompted the protection of | ridades de ambos rafses han tratado
the improvements in the ©l Paso= | de proteger las mejoras materiales

Juarez Velley end the two citles. | que existen en ambag civdades y
| en

(3) The meandering end uncon=
trolled lio Grande below El Paso=
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I
Considering the futility of pro= | el Valle, sin conseguirlo, y ambas
viding adequate and proper pro= | comunidades han gastedo una suma que
tection on the present meandering | consideran como el i70 razonable
river location, the two affected |y Justificado en obras de defensa
communities have expended the lim= de cardeter loeal, pues reconceen la
i1t of a reasonable and justifieble | futilidad de pretender dar protec~-
aemount in local flood protection | cidn adecuada y complets sizuiende
works, 4 proper and sound plan ' el actual cauce divigante del Rfo.
for accomplishing desired results  Para ale r el resultndo descado
1ies in a coordinated internation- la solucidn mds adecuada requ;EBt-
cter

al project, unae programa coordinado de ca {
internacional.

(4) Existing treaties provide | (4) De scuerdo con los Tratedos en‘ér
for the center of the Hio Grande, | cor, la Lfnea Divisorie Internacioe-
except in isolated cases, being | nal es el centro del Rfo Bravo, con
the International Boundary Lines. | gxcepeidn de elgunos oasos aislados.
The present river channel, with | 1g lo?gitud excesiva del cauce actual
excessive length, was produced del Rfo se produjo por condiciones=-
by natural conditions which neo ' naturales que ya no gxisten. Los au=-

longer exist., Increase in settle~ | mentos en la poblacidn, en el culti-
ment, cultivation and values | Vo y en el velor de la jropiedad, =
3ustiry both Governments in con= Justifican que ambos CGobiernos bus-
gidering means of removing the flood quen los medios de conjurar el peli-

menece and providing en adequate gro de inundecidn y de crear un ceu=

flood channel, ce adecuado para los crecientes.
(5) Actual field surveys were (5) Se han continuado los trabajos en
continued in the location on the el campo pare la localizacidn sobre
und of a rectified channel el terreno de un cauce rectificedo =

subject, of course, to some later |que, como es natural, podrd ser mo=-
 slight modification, but generally |dificade ligeramente, pero gue 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 location of this channel trucecidn. Lstos trabajos de campo y
line which generally follows and de gabinete han tenido por objeto =
straightens the present meandering |hacer una localizacion del cauce pro<
river, it has been possible to es~ -yectado, que en general sigue y ==
tinate acreages and values of the |rectifica el actusl cauce divagante
relatively small areas that would |del Rfo, y han permitido hacer esti-
be detached from one country and maciones de les areas y de los va=-
attaeched to the other - so balano~ |lores de las parcelas (r:é:tivnmcn—

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. IAlocelizacion se ha hecho de modo

que sean iguales las dreas de las
parcelas cortadas de cada Fafs, a
(8) At the present time the bed lfin de que ninguno pilerds ni gane té-

of the Rio Grende between El Faso |=rritorio.
end Juarez is at a higher elevation (6)in la actuslided el leoho del #fo
than some of the streets and other Bravo frente a las Ciudades de Ju‘ieq \
|y E1 Paso estd mds alto que algunas
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properties of the two cities.
Accumulations of sediment are
continuing to aggravate this
situation, and until proper
grades anﬁ hydraulic conditions

are introduced by artificial
works, there are no means for
oarrying off these deposits
which are encroaching upon the
carrying capacity of the channel.
The concensus of opinion of engine

eers who have studied the situatdon

is that the correction lies in the
plan proposed - of straightening
and confining the channel, One of
the prinecipal requirements to per=
mit such artificial rectification
is the equitable adjustment of the
- areas whieh 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 acqu{ra 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
cultivation, improvement and set=
tlement of even larger areas ad-
joining the Rio Grande than are
now possible under the mecndering
river conditions, It is of utmost
importance that the Governments
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=-
al immigretion and customs laws of
both countries,

| een notablemente la capacidad del

- las condiciones hidraulices y las
- pendientes en forma adecuada, naﬂ;an-

| cacion artificial es el de hacer un

- gregarse de uh lado del
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de las celles y edificios de dichas
poblaciones. La ecumulscidn conti-
nua de azolve sigue agravando la si=
tuacidn, y no es posible logrer el
acarreo de estos depdsitos que redu=

eauce, sino hasta que se modifiquen

te obras artificieles. En opini
general de los Ingenieros que han es
tudiado el problema, la solue b
consiste en rectificar y canelizar
el cauce, que €8 lo que se propone
hacer., Uno de los requisitos prin-
cipales para realizar esta rectifi-

ajuste equitativo sobre las parce-
las que forzosamente tienen que se=
O ¥ pasar=
se al otro lado al hacer la rectifi-
cacion., Lsto se logra mediante la =
adquisicion por cada Gobierno de los
titulos de propiedad particular soe
bre los terrenos por sggregar, aue
son i es en extension, y que se
canjoa el hacer los obras. Estas
parcelas son terrencs ensalitrados

y tanosos, y por su forma y situa«
¢ion no pueden regarse ni drenarse
debldamente.

(7) Ambos Pafseg se benoficiardn por
las ventajas que resultardn al rec-
tificar y canalizar el lifo, pues as{
se defiende la regidn do las inunda-
ciones, se aumentan las extensiones
cultivadas, las mejoras materiale
¥ las posibilidades de colonizacion
en las orillas del Rio, lo e no es
posible en las actuales condiciones
divegantes de la corrieit e. is de car
pital importancie que los Gobierngp
sean dueiios del eauce muyor del Rie
y tengan control sobre ¢l a fin de
evitar definitivamente su obstrueceidn
u ocupaecicn por interesos privedos.
Siendo los Cobiernos duefios del ceu=
ce, se facilitard la vigilencia de
la frontera y el cumplimientq de las

leyes adu?nales y de migracion de
ambos Faises. A‘




Fage Noe S = lilnute lio. 129

INTERNATIONAL BOUNDARY COMMISSION
UNITED STATES AND MEXICO

(8) In giving consideration to
the determination of proper and
Justifieble proration of costs
between the two countries, con=-
ditions other than gross and
irrigated areas are necessaerily |
included. lLconomic features and
values in the two countries are
distinet and different. While
the use of areas may be entire-
ly proper in a distribution of
gosts for irrigation development,
this unit of proration for an in-
ternational flood control plan is
unsuitable and produces serious
irregularities. The Commission
has teken into consideration the
benefits that each country would
receive according to the areas
and their velues 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) scres 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 thousend (17,00 0]
acres in the lower portion of
valley below the project limits
which are irrigated with project
surplus water. The total irrigat-

ed area is seventy thousand (voggooq

acres, This arca is served wil
irrigation and drainage works, and
first class roads. Finance compan=
ies facilitate the finanecing of
the production and distribution
of agricultural products.

(9) On the Mexican side of the
valley there are about thirty=-
five thousand (35,000) acres of
lend in cultivetion, of which
twenty thousand (20,000) seres

have assured water rights under
the Rio Crande Federal Irrigation

Project, provided for by the Water
Treaty of 1906, Practically no

drainage works have beoen constructs

' los costos entre los dos rPafses en

- mar en cuenta forzosamente, ad
- de les extensiones brutes de torranop

' nas otras circunstancias. Las condi=-
- ciones econdmicas y el wvalor de la

'en la distridbuecioén gel ¢ogto de un
mn
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(8) Al analizar la forma de repertin
condiciones equitativas hay que to=-

y de las extensiones regadas, algu=-

propledad son muy diferentes en los
dos Praises, 91 bien es ¢lerto que

sistema de irrigeoidn seria adecuado
tomar como base las extensiones de
terreno, si se adoptera esta misma
base para el reparto del costo del |
proyecto 1nternao}ona1 de obras de
defensa se lle a a ¢onclusiones
injustificadas e inaceptebles, La
Comision ha tomedo en cuenta esti+
mer los beneficios que cada Pais
cibirfa no solamente la proporeidn
entre las superficies do los terreno
protegidos en cada margen sino el ve
dadero valor de ellos. /In el lndotg-
de

-0

mericano del Valle hay 21,200 hec
ras (58.000 aeres) con derechos
agua asegurados dentro (el tistema
Federal de Irrigacidn "llio Grande",
estando la mayor parte e esta extens
sidn bajo cultivo; hay tambien =====s
6,800 hectdras (17.000 esores) en la
regidn inferior del Velle, y fuera
de los 1 tes del Cistema, que se
riegan ocon gns aguas sobtrantes del

—

mismo. Xl d4rea total regade es de =
28,000 hectdras (70,000 acres), que
tienen obras de riego y de drenaje
y caminos de primera clase. Ixisten
ademas Compaiilas Refaccionarias que
facilitan la produccidn egrfcola y
la distribunign de los productos.

(9) En el lado mexicano del Valle hay
aproximadamente 14.000 hectaras ==-=
(35.000 acres) bajo cultivo, de las
cuales 8,000 hectdras (20,000 aecres)
tienen derechos de a seguros en

el Sistema de Irrigacion Tederal "“Rig
Grande,” se el Tratado de Aguas
'de 1906, rracticamente no existen o=
bras de drenaje y las de riego son
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and the irrigation works are
largely insufficient. The pro=-
ductiveness of the lands on the

lexican side is under these cir-
cumstances much less than the
gcorresponding lands on the north
side of the river, and there are |
large areas with insignificient |
or no production, IHo major road I
improvements exist, and the 3
finance 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=
ecultural investments in the ‘
American paert of the valley,
according to figures asscmbled
by the Bureau of Reclamation,
ineluding purchase of land and
1ts preparation, farm improvements,
equipment and live stock 1s sevenw
teen million dollars ($17,000,000)
or thirty four million gold pesos.
The value of agricultural improve=-
ments on the liexican side as es-

timated by Engineer Salvador ATITOYO,oro nacional se

Chief of the Ilood Protection work,
4s five million four hundred thous=-
and ($5,400,000) gold pesos. Com=
paring these agricultural values in|
one part of the valley with those
in the other it is seen that the .
lexican side represents thirteen
per cent of the total and the
Americen eighty-seven per cent.
Valley lends 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 areaes on this
besis results in twenty-seven per
cent for Mexico and seventy-

| la

! @8 P

| los medios para 1
| 1os productos agricolas son inferic-

three per cent for the United ::‘»tatqqs.

!

I
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inedecuadas. In estas circunstan-
c¢ias, la productividad de las tierras
del lado mexiceno es muy inferior a
la correspondiente & les tierras de
ndrgen Norte del ifo, y hay
des ;étensionas en que la producciodn
eticamente nula. No existen
buenos eaminos y las Compailias Ree
faccionacdoras organizadas para sere
vir g los agricultores mexicanos son
en numero limitado y de escasos ree
cursos. Las plantas industrieles y
distribucion de

res a los que hay del lado de los
Estados Uni_dos en este Valle,

(10) De acuerdo con los detos recopi:
lados por el "Bupeau of Heclamation”
gse estima en {17.,000,000,00 de &
leres ({34,000,000.,00 d¢ pesos oro
ng;}onal) el valor de las inversiones
agricolas en la parte americena del
Valle, incluyendo precion de la tierra,
su preparacidn, las mejoras materia=
les y edificios de los ranchos, los
implementos y semovientes. El ¥alor
de las inversiones agrfcolas en el
lado mexicano es de (5.,400,000.,00,
el avaluo hecho
por el Ingenie Salvador Arroyo, Jew
fe de la Comision de Obras de Tefensa
contra Inundaciones. S1 se comparan
las inversiones agrfcolus en un lado
del Valle con las del o%tro, puede =
verse que el lado mexieuno respresen=
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 ssegurados ni servicio de rig-
go permanente, tienen un valor insigs
nificante comparados con los terre=
nos que se surten de agua del Siste-
ma de Riego, y el comperar las extens
siones correspondientes a terrenos
de esta catagorfa, resulta el 27%
de sllos en México y el 73% en los
Estados Unidos.

L
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(11) As the cities and sub=-
urbs of Zl PFaso 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 reotifioca-
tion of the channel, the Com=-
mission has considered the pro=-
ration of values which each city
bears to the other and giving
proper weights to various por-
centages, believes the justifi-
able proration to be twelve (12)
percent for lMexieco and eighty=-
eight (88) percent for the
United States.

(12) with reference to the es=
timates (exhibit number five of
the engineer's report) the grand
total of six million one hundred
gix thousand five hundred deollars
($6,106,500) includes certain
{tems in which the Commissioners
concur as being non=-proratable
and properly ond practieally
chargeable to each Government
separately. These are: righte=
of-way fomr hundred twelve thous=

for purchase of privete channe

- rights above Cordova seventy-five
thousand dollars($75,000), segre=
goted ‘racts two hundred six
six thousaend 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
.. is one million one hundred seven=

g ‘four thousend two hundred dol=-

. lars ({1,174,200). This amount

~ gubtracted from the grand total

“|' ‘leaves a prorastable total of
AL~

~
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and five hundred dollars (412,500

| (11) Puesto que las ciudades y los
| suburbios de Judrez y Il Paso, ed
| de quedar cublertos por el Proyecto

| mente una gran parte d
| eios de lg rectificacidn del cauce,

' la Comision ha tomado en cusnta los

' velores relativos de una y otra ciu-
dad, y después de esignar a log ===
varioa porcenta jes los pesos debidos
considera que el reparto equitativo
de los costos puede hacorse a ra

| de 12% para México y 88 para los
Estedos Unidos,

ido en el anexo No. 5 dcl informe -
de los Ingenieros, los (Comisionados
Juzgan que del to%al
ares, algunos gastos no deben

repartirse a "pro-rata," sino carga
a cada Gobierno separandamente, por
razones de conveniencia prdctica. --
Istas m rtidas son;
$412.500,00, ddlares; compra de =
propiedades particulares dentro del
cauce del ifo arriba de Cdrdova --

75.000,00. ddlares; torrenos =-—---
segregados, | 266,000,000, d0lares ==

cambios en las obras cde riego, =--
§ 225,000,00, ddlares. &1 total -
de estas partidas, aumentado en
un 20% por
@  imprevistos,

ares, que, deducido del gran

total, arroja un_ total de §
$4.932,300,00. ddlares que repartd
dos en la proporcidn de 12% y de
88%, resulta que corrusponderfa
@ iéxico como participaci en
este proyecto, la cantided de ===
591,876.,00 ddleres y & 108 =w==
Zstados Unidos {4.340.424.00, d0===-
i lares.

| de Obras de Defensa contra las Inune
| deciones, reciben directa o indirecta
los benefi- .

(12) En cuanto al presupuesto contens

de &6.106.500.00.‘

Derecho de via-+

gastos de administracidn
es de {1.174.200,004

»

L

| 4
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four million nine hundred thirty |
two thousand three hundred dol=
|

lars ({4,932,300), Using twelve |
percent 112,%! end eighty-eight |
percent ( as the basis of

proration Mexico's share of the |
cost of the projeot would be f
five hundred ninety one thousand
eight hundred seventy six dollars
($591,876) and that of the United
States four million three hundred
forty thousand four hundred twenty
four dollars (§4,340,424),

(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 present,loca=
tion between the Intermational
Dam above Il Paso=Juarez and the ¢
Box Canyon below Fort quitman, |
the question of using the present
river at Fabens or following the
boundary route on the south of
the San Elizario area is left
for later determination. IFrom
the data at hand, apparently
there is argtmn‘; in favor of
both routes. Following either
the present river or the bound-
ery line route requires adjust=
ment of detached areas, and the

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

i

(14) The following are the |
recommendations of the Commission:

(a) The Commissioners recommend -
that the two Govermments approve
the plan for river rectification
as outlined in the attached en=
gineering report, 1including the
feature of a flood retegtion dam,
the general straigsntening of the

sent river location, and the
establishment of a flood channel

| e1 presente informe y ¢l estudio
°| do y se presentan con la idea de

' ternecional arriba de Judrez-il-
' Paso y el Cafidn de Cajoacitos a=-

1 te Interncecionel al Sur de la Is-
'uno de los dos trazos. Ta sea que
se siga el trezo por el ceuce ac-
Limite Internacional, es requisito

| segregadas, y con este objeto
| de desalojarse el trazo proysc

whiech generslly will follow and
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(13).,~Partiendo de la base de que
de los Ingenieros se hen prepara=

rectificar general el cauce ==
actual del Rio entre la l'resa In-

bajo de Fort uitmen, s¢ ha de jad
para decidirse ¢n el futuro la -
elecoidn entre los dos trazos en
la Isla de San Hlizario, es dedr,
si debe seguirse el ceuce actual
del iifo gue pesa por Fabens o si
debe llevarse por el cctual Limi-

la.~ Con los detosz de que se dis-
pone hay razones en apoyo de cada

tual del fo o el trazc por e -

esencial que se igualen las areas
ue-
do
abajo de la Isla de manera que ha-
ye compensacidn en dichus dreas.

(14 ) ~RECOMINDACIONES,~ A conti-
nuacidn eonstan les recomendacio=
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 Ingenieros que
se acompafia, y cue comprende
la construccion de una rresa
de retencidn, la rectifica-
cidn gencral del couce actuel
del Rio y le cresclion de un
cauce mayor o de avenidas qug
en genersl, siga y rectiri-
que el Rfo sctual desde la
Presa Internscional hasta el
Culidn de Cajoncitos aba jo de
Fort .uitman.

(bje=ue cn vista de la seriedad
de le situaoién, anbos raises
celebren sin demora un arregb

Ny
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straighten the present river
from International 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
erfoo{ the englineering and con-
struction features as outlined
in the attached report,

(e) That the International
Boundary Commission be author=
ized to prepare detail plans,
and to direet and supervise
the construction and all other
engineeringz operations, utiliz-
ing such established government=-
al agencies as each government

mey 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 totel proratable
gost of four million nine hun=
dred thirty two thousand three
hundred dollers ($4,932,300) be
divided between llexico and the
United States on the basis of
twelve percent (12) and eighty~

::’ht percent (88%) respectively,
that each Covemment provide

sanually such required appropria=
tions as will complete the work
in four or five years,

(g) T™at the agreement botween
the two countries provide for
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para ejecutar el proyecto dg
ingenierfe y de construeceidn
gesarito en el informe adjun=
Qe

{e).=me se sutorice a le Comisidn

|
\
|
l
\
|
f
|
1
I

Internvcional de Limites pare
preparar los planos de detalle,
y para dirigir e inspeccionar
la construceidn y todas las -
otras opersciones cle ingenie-
rfa, utilizendo las dependen=-
cias que cada Gobierno juzgue
adeouadas.

(d) «~Que se sutorice & cada una de
las Secciones de le Comisidn
Internaci onal de Limites para
que, por los conductos debi-
dos, adguiers denti o de su pro=-|
pio territorio y a nombre de
su FPafs, los terrenos necesa-
rios pare el derecclo de via y
porciones segregades,

(e) e=wue el arreglo entre los dos
Gobiernos estipule el canje
entre los dos Paises de la
mitad del terre?o ccupedo por
el derccho de via y el de la
totalided de las porcelas se-
gregadas de cado refs.

(f).~tue ¢l costo por repartir a
"pro-rate” del proyecto, me
es en totol de 4.932,300.00.
ddlares se distribuya entre
ué-ico y los Lstados Unidos
en la proporeidn de doce por
eiento y ochenta y ocho por
ciento respectivamente, y que
cada Cobierno propecrcione ca-
da aflo fondos suficicntes para
completar los trebe jos en cua=-
tro o einco ailos.

el arreglo entre los dos
refses otorgue jurisdieceidn
a la Comision Internscional
de L{mites sobre tedos los
asuntos relativos &l ceuce
rectificado.

(8) o =l
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the jurisdiction of the Inter—
national Boundary Commission
over all matters concerning the
rectified channel,

(h) That this Commission be
euthorized 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
other immune from all private
or national elaims aris from
the construction end meintenance
of the rectified channel or any
other ceuse whatsoever in con=-

" nection with this project.

Respectfully submitted.
The Commission adjourned to meet

ggain at the eall of either of
the Commisszioners,

Loop . Kaermran.
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(h)e=que la Comisidn guede sutori-
zada pars promulger reglas y

Comnissioner for the United otates

TR L B BTN

Gomnissioner for 1exico

. y 9]
,‘_‘-")/,y. \') ¥

g ré ary of

(/?,qufhrio\ga

reglamentos adecusdos y

300-
: serios para la conserveeiodn

a perpetuidad del cauce rec-
tificado.

- (1)+.=ue ocade rafs otorgue indemni-
dad al otro contra toda re-
clamecidn priveds o nacional
que pueca resultar por la =
construccidn y conservacidn
del cauce rectificado, o por
cualesquiera otras causas re-
lacionadas con este proyecto.

Con todo respeto.
Se levantd la sesidn para volver

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

Comisionndo de Nex100.

,451 777 . 44E1b<_4rugr1ﬂb .

Comisionado de lo:s .stedos
Unidos.

Skl A
L/ e ,%%ﬁna.

| ?ﬁlﬁbidﬁézi ifé%ﬁfifé;;-

Secreterio Auxiliar de la Seceidn
de los Lstados Unidos.
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JOINT REFORT OF CONSULTING ENGINEERS
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r

Liaxiw' De T July 16. 1950

1 - INTROUUCTION
1. Butline of proposed plam

(e) It is proposed to reduce materially the flood flow
et &1 Poso=Juarez by the construotion of & detention dem with
a one hundred thousend (100,000) sore foot (123,350,000 cuble
meter) reservoir at Caballo, end to control this flood flow
thru the il raso=Juarez Valley in a shortened channel by the
construction of parallel levees. The proposed artificial
channel will follow ond rectify, in a general way, the pres-
ent river from Land lionument Number Une to the Hox Canyon be=
low Fort .uitman, ond 1s so located es to segregute the same
.area from each country.

(b) The general engineering features of this project
involve: the reduction of river length from one hundred fifty
rive (155) miles (247 kilometers) to cighty eight (88) niles
(141 kilometers); the establisiment between levees of a flood=-
way five hundred ninety (890) feet (180 meters) wide with a
capacity of eleven thousend (11,000) second feot (314 cublo
meters per second); end the inoreasing of the gradient from
e slope of ,U0035 (1.82 feet per mile) to a slope of 00061
(320, fect por milej, The levees require the placement of
eight million nine hundred eighty five thousand (8,985,000)
oubie yards (6,870,000 cubic meters) of earth, their average
height being 7.5 feot (2.25 metersi. Four million seven hundred
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seventy-rive thousend (4,775,000} ocubie yards (35,660,000
oubic meters) of earth are required to be excavated to
provide the artificial chenmnel., The areas required for
right-of-way for this channel are four thousand and seventy-
five (4,075) acres (1650 heocatres) from the United States
and also four thousand and s;enty-ﬂn (4,078) eores (1650
hectares) from lexico,

(e) The tentative proposei location of the rectified
ochennel segregetes three thousend four hundred sixty (3460)
acres (1400 hectares) from the United States and also three
thousend four hundred sixty (5,460) escres (1400 hectares)
from l‘exico.

(d) The estinated cost of the project, including Saballo
Dam, ie about six million (6,000,000} dollars.

(e) This project will eliminete the flood menace through=
out the 1 Faso=Juarez Velley in both the United States and
llexico, will prevent channel ochenges end detachment of areas
from one country to the other, and will pemit the reclaiming
of low-~lying areas.

(a) The iio Grande forms generally the Internationeal
Boundary between the United States end lexico from Land lonu=
ment Number Cne %o the lox Canyon bdelow Fort (uitman 1a the
£l Faso-Juarez Valley, and 1s a meandering stream subjeot to
changos, creating detached areas from one country to the other.

(b) The gross area of valley land in both the United States
and Vexico, betweon X ‘uso~Juarez and the Uox Canyon, 1is one
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hundred sixty-five thousand (165,000) aeeres (066,000 hnotares)
of which ninety-six thousend (96,000) aecres (88,400 hoctares)
are 1in the United States and sixty-nine thousand (6% ,000)
aocres (27,600 heotares) ere in lexico., Estimeted veluus exist=
ing in the cities of 1 Faso and Jusrez and thelir valleys, in=
cluding irrigation and dreinesge works and improved roade, are in
excess of one hundred million (100,000,000} dollars.

(o) Notwithstanding the faet thet the present totel amount
of sediment snnually carried thru this velley by the Ric Grande
is only a very small percentage of that carried previous to the
construction of the ilephant Butte Dem, the absence of the fom=
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 Ilephent Butte and 7 PFaso-Juarez
menace the improved and developed properties of both cities and
the velley lends, Only lerge floods of destruetive proportions
are capeble of eroding scounmulations of sediment as u:ar now
cocur in the meandering channel. .

(@) The Mexicen Department of Communications end iublie
works and the city eand county of /1 raso have expended In the
last few years over seven hundred fifty thousend (750,000)
dollars to proteet the e¢ity of Il raso-Juerez end the wnlley
lands from floods. These works consist largely of levees built
along the banks of the meendering channel, and require constent
strengthening and repair on account of the raising of the river
bed. A more substential and effective plan must be adopted to
socure permanent and efficient protection.
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1l = DETAIL REPORT

Since the joint preliminary report, dated December 1928,
was submitted to the Commission, location surveys covering the
entire length of river from the cities of 1 reso and Juarez to
aitman Canyon have been completed. These surveys have fumishe
ed additional data, and form in a lerge mecsure, the basis for

the report whieh follows,

(a) The ilo Grande is a sediment bearing streem, and as
such 1s constantly building up its bed, and would from this
cause, in time of flood, chenge 1ts chamnel to a lower location
where it would egein start building up its bed and repoat the
oycle at some future flood stage. This phase of changing chan-
nel has been largely vrevented thru il raso=-Juarez Vel ley by the
construction of artificiel works, such as railroad end road grades,
oconal end drain banks, and in late years, levees. Under these con=-
ditions the river bed has been continuously elevated. The ‘lephent
Butte Dam wes completed in the year 1916, end as a rosult of
its funetion of providing an {irrigetion supply during years
of low runoff, 1t stores the floods, which previous to 1ts
construction hed passed on down the river, The action of
these floods was %o scout out the river channel, partly
by oearrying deposits on thru the valleys and partly Ly making
deposits upon the velley floor whonever bank overflow stage
was reached. The absence, since the completion of dephm ¢

Butte Dam, of large scouring floods has changed ‘the
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characteristics of the river channel +thru the Kl Faso-Juares
Valley. slthough large floods have been contro'led behind the
Elephant Butte Dam, smaller floods from the runoff area lying be=
tween flephant Butte and 1 raso~Juarez are of amnual ooCUrrence.
These ususlly occur during the rainy season, that is, in August
and September, and are generally flashy in charasocter, the peak
lasting only a few hours, and would pass harmmlessly thre the
valley were it not for the @levated river bed.

(b) With the rirst relesse of clear water from idephant Butte,
a linited scouring of the river chennel began inmediately below the
dam, The clear water picked up the finer particles of silt and sand
and ocarried them downstream., This effeet has reached some forty
miles (04 kilometers) below Llephent Butte, and might eventually
reach 21 rsso=Juarez and degrade the river thru the 1 /‘aso-Juarez
Velley, were it not for the annual increment of sand, gravel and
silt brought into the river channel from the many side arroyos
which debouech into the streem along its course between the dam and
1l PFaso=Juarez. GLven this ennual increment of sand might be car-
ried on were 1t not for the need of diverting the flow onto lmds
for irrigation. Three diversions are mede above Ll raso, one each
at the Fercha, the Leasburg, and the iesille dams. The main di-
vercsions in the X1 raso Velley are at the International lam, where
lands of both countries are served, end ot the iiversido and Tore
nillo headings, where supplemeniery diversions to Americen lands

are made. st each of these diversions send skimming snd canal
sluioing devices are used so that a great percent~ee of the sand

and silt is retumed to the river bed, while a greet percentage of
the water is diverted for the irrigetion of the lands. '"his process
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continuously returns tho sand to the river bed while aulso con=

tinuously depleting the volume, and henoe the carrying cupacity.

(e) The uncontrolled drainage areas which 1lie bdetween
Eléphant Dutte and @ rsso-Juarez total sbout eight thousand
(8,000) square miles (20,700 square kilometersl). Large jarts of
this ares have dead drainage with no direct outlet into the Rio
Crande. About two thousand three hundred (2300) square nmile s
(6,000 square kilometers) drain directly into the river, of which
some one thousend two hundred (1200) sguare miles (3100 square
kilometers) are above and would be controlled by o dam comstruct-
ed at the vaballo site.

(b) This damsite is located in Sierra County, New lexieo,
on the Rio Grende ebout twenty-two (22) miles (35 kilometers) be=
low ilephant Butte Dam. Studies of the Cebello Dam and the re-
sulting reservoir have been made by the Dufeau of lieclam tion,
Departnent of the Interior, United States Covernment, in oonjune=
tion with the proposed water power development at ‘lephent Sutte.
These studies were bogun in the yeear 1924 end included the survey=-
ing of the site, the testing of the foundation, the design and
cost estimntes of structures of various heights, end the effect
on woter supply and flood control. Two reports were written
by the United States Buresu of Heclamation enginecrs,y,covering
this dem ond the related features, one deted December 15,
1924, end the other April 1925, '
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(a} Floods et i resoglusnrez oscurring since the complotion
of ilephant Butte Dan have been built up fram the runoff of the
area between ilephent Sutte and £l .aso=Jusrez, supplemented by
the concurrent irrigation discharge from the reservoir., There is

a po-sibi_lity that such floods would be increamed et such times

when the _reaem!r was full and water pesd ng over the spillway,

4. PROBABLE SPILL &

(a) in estinate of the probable spill et Llephant Butte Dem
has been mede from a study of the spills as shown in the report
of the Denver office of the Duresu of leclemation, dated larch 160,
1928 end entitled "Heview of (uinton, Code and Hill leports on
Llephant Butte fower Levelopment of July 2, 1927 and september 30,
1927." This reoview sets up the following assumptions:

(1) Irrigetion storage is to be oarr:led.to elevation 4401, leave
ing eix feet (1.88 neters), or the elevation 4407, for flood con=
trol storage. ‘his six feet (1.8 meters) will store %wo hundred
thirty-nine thousend (289,000) acre fect (294,866,000 cudble metersl
Additional flood control stormge of about one hundred thoussnd
(100,000} sore feet (123,860,000 cubio meters) is avel lable to
eleva tion 4410, o ¢ which height a discharge of about ibur thous=
end five hundred (4500) second feet (128 cubiec meters per second)
will be passing over the spillway crest.

{(2) Irrigation demand is to be limited to seven hunired thous=
and (700,000) acre feet (863,450,000 cubic meters) surmally when
on June 3@ of eny yoar the reserveir content is lesse than one

million five hundred thouseand (1,500,000) aere feot
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(1,860,260,000 ocubic meters), Irrigation demand is to be
limited to seven hundred eithty-seven thousend (787,000)
aore feet (970,764,000 cubiec meters) snnmelly when on June
30 of eny year the reservoir content is more then one mile
lion five hundred thousand (1,500,000) sere feet (1,850,250=
000 ocubic meters).

(8) Gkeservoir capecity depletion thru silt deposit is at
the average mte of twenty thousend (20,000) acre feet
(24,670,000 cubic meters) per year,

(4) Sen varoisl, lew Lexico inflow records ere corrected
for changed oconditions above.

(5) The eyele of inflow, with the corrections, will repeat
using the year 1898 es equal to 1330; the reservoir wes full
on January 1, 1808, and the irrigation storage oapacity hed
been depleted by silt inflow to two miliion vae hundrnd
thousand (2,100,000} acre feet (2,580,350,000 oubie moters)
on that date.

(b) Ihese assumed condl tions required the theorestiovel
use of flood storage in the years 1050, 1907, 1944, 1948, 19563,

1954 and 1956, with the maximum requirements coming in 1966,
If a flow of four thousand five hundred (4500) seoond feefs

(128 cubic meters per seoond) was started in 1956 at the {ime
the water rcachod clevoiion 4401 or the 1imit of irrigetion
storage a flow over the spillwey of 450V second feet (128 cublo
meterc) would have been just reached at the end of the flood.
This ocondition oocurs but once in the assmumed cyele of thirty
yoars and spill hes not been nedessary during the filtcen yars
of sotual reservoir operation = 19156-1630. Therefore, it scems
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! . ‘ safe to assume that the probable spill from dephant Butte Lam
.~ will not at eny time bLe more than six thousend (8,000) second
foet (171 cubic meters ver second).

(a) The largest flood at 51 Peaso-Jjusrez since the building
‘ of idephant Sutte Dem occurred on Seplember 1, 1925 when a peak
; of thirteen thousend five bundred (13,500) second foet (382 cub»
16 meters per second) passed the geging station at Coursshihe.
This flood resulted from heevy rainfell in the Black Range be=
| tﬁm idlephant Butte and lLessburg, on top of a flow of twe thous=
end (2000) second feet (57 ocubie meters per second) wlreandy re=
leased from the reservoir. If a spill of six thousand (6000) seo=-
. ond feet (170 cubic meters per second) was oecurring et the time
of this flood, a peak of ebout eighteen thousand (18,000) second
feet (51C cubie meters per second) would have oocurred at 11 raso=
Juares. If the Cabello Dgm end reservoir had been aveilable at
¢ the time of this flood, end if the six thousend (6000) scoond feet
{170 cubic meters per scsond) of spill wes occurring at lephmt
Butte, prior information of rain on the tributaries would have
permitted the oclosing of the Caballo gates before the flow of the
tributaries could have reached the lio Crande, and the resuliing
peek at @A Faso=-Juarez could have been reduced to betwsen ten
‘thousend (10,000) end eleven thousand (11,000} second feot (283
and 314 oubic meters por second). The Caballo reservoir, by con=
. $rolling one half of the direot drasinage area, and by acting
a8 a temporary check on the spills from dephent utte
Dam will reduce by elmost one half the probable peat at
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El Paso~Juares.

(e) The irroyo Colorado empties into the river irmediately
above the city of Juarez, Chihumhua, [‘exico. This arroyo has
been estinnted to have had & peek flood of sume three thousond
(8000) second feot (85 cubic meters per second). Other smaller
arroyos amptly into tho river directly above the Intommetional
Jeme Their dreinage areas are suall, end thely discharge, to=
gother with that of the Colorado irroyo, ocannot increase the
poak floods in the Hlo CGrande except in the improbable event of
their ococurrence simulteneously with the peak flow past 1 PFaso=
Juarez. Additional freebourd has been sllowed in the design to
talze care of this improbable occcurrence.

Below 1 fuso=Jugres

(b) Practically no direot discherge of side drainago ocours
below il FasomJuerez until the Arroyo Alemo in Fudspeth County is
reached, USelow this point three large arroyos end many small ones
empty direetly into the river. The total dreinege area on the
American side between the Alemo Arroyo end uitman Cenyon 1is six
hndred eighty (680) square miles (1760 square kilometersl), of
whioh four hundred ninety (490) square niles (1270 square ilom=
etors) have direet discherge into the river end one Mhundred
ninoty (190) square miles (490 square kilometers) ere ind ireotly
discharged into the river. The dreinsge erea on the dexiocon side

4s considerably less, ol though, due to the absence of meps 1little

detall knowledge is availeble, lHowever, no arroyos emnty dircotly

into the river from thoe south until considerably below the towm of
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licHary, Texas, cnd observations of the erroyo channels below
this point show that their drainage eareas are probebly limite
ed and their disclarges small,

(o) The three largast arroyos on the American side are:
the Alamo, with a dreinege area of one hundred forty-five (145)
squere miles (375 square kilometers); the Diablc, with a drain=
age area of sixty-two (62) square miles {160 square kilometers);
and the Guayuco, with a drainage area of one hundred sixty-five
(165) square miles (427 square kilometers). The ilemo and the
Guayuco heve been mown to discharge in excess of five thousend
(5000) second feet (142 cubiec meters per second), end hearsay
infomation gives probadble peaks of twice that amount., If such
flows should oecour at the time the peak of a flood from upper
river sources was passing, doubtless the designed ghannel would
be overtaxed., OSome additional safety has been provided by in-
ereasing the frecboard e short distance above and below ‘these
arroyos. lowever, as these arroyos empty into the river chan~
nel well below most of the a rea to be protected, it will be un=
eoconomical to make any large exponiifures egeinst unlikely possie-

bilities.
(d) The discharge from these arroyos must be teken :into the

chennel and the location has been mede at some distanee {rom the
present arroyo mouths to periit, in & measure, the deposit of de=-
tritus before the flows reach the channel.

(a) The distence by the river between iflephant Hutte Dam

and &1 ireso~Jusrez is ebout one hundred and rifty (150) miles
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(241 kilometers), end the walley 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 waries from ,00037 (1,94 feet per mile )

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

for thirteem miles (21 kilometers) with a fell of ,0008 (4.26

feet per mile), then thru three miles (8§ kilometers) of emyon
where the Caballo Damsite is located, then thru the Rinoon Val=-
ley, the first seven miles (11 kilometers) of which 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 jer 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 whioh is at the head of the
Mesilla Vel ley. From Leasburg Dam to 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 ¢ twenty-eight miles (46 kilometers) the river has a fall of
«00070 (83.67 feet per mile), end 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 previously stated, the effect of the release of clear
water from flephent Butte Dam has been to degrade the river bed in
the upper reeches immediiately below the dam, and to build it wp
thru the El Paso-Juarez Velley. There is necessarily a streteh of
river between these two sotions which is quiescent, where nel ther
degredation nor building up is going on. Studies of river sections

indieate that the river bed thru the lower lMesille Velley rests in
this state.
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8. RIVER W b,

(a) The length of the echannel of the river betweem £l Paso-
Juarez and the Quitmen Canyon is about one hundred fifty-five (155)
miles (250 kilometers) while the length messured al ong the valley
axis is eighty-five miles (85) (1357 kilometers). The fell of the
river is about ,00084 (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 faoll of approxim taly
400081 (3.2 feet per mile) can 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, where
a fall of .00048 (2,53 feet per mile) was indieated and that this
fall of 00081 (5.2 feet per mile) is somewhat under that of .00070
(3.87 feet per mile) for the upper part of the lesilla Vil ley. If
the lower streteh of the river in the Mesilla Velley is in equili-
brium, that is, shows neither scour nor fill, with a gradient of
00048 (2,58 feet per mile) the river thru the Il Paso-Juarez Valley
mst have & greater gradient to reach the seme state of equilibrium
gsince the quantities of water nomslly carried are greatly reduced
at the International Dam.

41X = ZROPOSED FLAN

(a) The treatuemt to bde given the river thru the wi ley %o
increase the fall from .00034 (1.82 feet per mile ) to 00061 (3.2
feet per mile), in order to accelerste the veloeity and to et
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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sines the construction of the Elephant Butte Dam, consists of a
general straightening following the present chamnel of the river
wherever possible, and cutting across the bends where necessary
to decrease length. Along ncl side of the new channel, and

i also along eech side of the present river where followed, levees

| will be built of sufficient height and far enough apart to pass

| the floods. The ohannel thus created will always be kept elear
of brush or other obstructions which might retard the flow. In
the aligmment,due considerstion has been given to the general
prineiple of the campensation of the artificially segregated
areas, in order %o equalize the areas whiech 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 to be acquired by each nation will balance practically in
erea. In general, the water-way proposed will consist of a nommal

' channel of similar size and capacity to the present river bed,
} with levees set back with a total distance of about five hundred
| ninety (590) feet (180 meters) between them. Levees will be wide
| enough on top to permit trevel for inspection and repair. The
alignment has been so chosen as to evoid as far as possible all
highly improved and cultivated areas, btut at many places this
was impracticable due to the meanderings of the river chunnd .
(e) The ebove plan of shortening the river by cutofis is
feasible in this case because Elephant Butte Dam, in conjunction
with the proposed Cabello Dam and reservoir, will give practical~
1y complete control of the floods. Consequently the river thmr
the El Paso-Juarez Valley will take on more the m ture of a large

central drain or canal than e river.
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1. gost of Caballo Besorvolr

(a) The cost of the Caballo Lem, ineluding the purshase
of the lands to be submerged, has been estimated by ‘the
Buresu of Reclemation at about one million two hundred (ifty
thousand (1,250,000) dollars for the one hundred thousand
(100,000) acre foot (125,360,000 ocubie meter) capacity.

(b) The volume of water passing the Caballo Lemsite dur-
ingfhe flood of september 1926 was in the neighborhood of twenty-
five thousand (25,000) asere feet (3¢ ,837,000 cuble meters),
Storage in excess of this amount must be provided %o telte care
of péssible lerger floods and silt deple tion. ‘rovision must
also be made to store the probable spill from lephant BDutte
during times of flood runoff below the dam., Fifty thousend
{50,000) acre feet (61,6'?5,600 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=-

coded,

(o) Of the total proposed storsge of one hundred thousand
(100,000} aere feet (123,350,000 cubie meters) approxinately
fifty thousend (50,000) asre feet (61,675,000 euble meta;rl) are
allowed for flood storege and silt depletion, and rifty thousand
{50,000) ecre foot (61,676,000 cubic meters) for the contml of
spill from ilephant “utte.
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(a) In order that neither nation shall sacrifice m tional
arca, it is required that the total land to be segreguted or
cut off from one country shaell equal that to be segregnted or
ocut off from the other. On the attached maps these tracts and
their total arecs have been shown. Fifty-nine (59) sepurate
tracts will be cut from lexico and sixty-five (65) separate
tracts will be ocut from the United Stetes. Thelr arcas vary
from 0,10 hooteres (.25 scred to 151 hectares (377 acres). The
approximete total area to be cut from lMexico is one thousand
four hundred heoteres (3460 seres) and the approximate totel
area to be cut from the United States is one thousend fuur
hundred (1400)hecteres (3460 amores).

8+ Sen Ilizorio Islond

(a) Two altemate routes for the location of the rectified
chemnel elong the San Mlizerio Islend are shown on Ixhibit No. 2.
One route follows in e genersl way the present river while the
other follows in a general way the present boundary. The two
routes are almost identical in length, and have practicslly the
same gradient and grade elevations.

‘ {(b) The river route, by following the present river, 1s
located entirely in the United States and passes thru areas
largely undreined and unoultiveted, while the boundary route
passes largely thru highly ocultivated and vel uable areas. There-
fore, the costs of rights-of-way willle less with the river
route and no arcas will be segregated in the sense of changed.

SN L Uy B T phmae o
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national jurisdiction. Ihe alignment possible with the boundary
route is considerably better than thet of the river roufie, os=-
pecially at the lower end of the lsland, where e sharp curve is
necessary i1f the river route is used,

(e) The boundary route makes more feasible the carrying
thru of irrigation and droinage ?&%.% dexico, as the present
boundary in pleces is located practically ege inst the toe of the
mesa. On the other hand, the asbandonent of the river requires
the building in the United States of a feeder cansl to reestablish
water deliveries to the Tornillo Canal system.

(d) The boundery route 1s estimated to cost about seventy=-
five thousand (75,000) dollers more than the river route, due
largely to the higher value of the lands required for the right-
of-way and the segreguted areag, end to the disestablishiuent of
some of the irrigation and drainage works now constructel in the
United States of imerica with the river in its present locat ion.
The equalizing of all the segregated trects and the estinate sube
mitted herewith both are based on following the boundary froute
elong the San lizcerio Island.

I~ GEUERAL
1. Yeloeitios

(a) The requirements of the projeot indicste two important
limiting velocities; namely, thet the mexisum velocity in the
flood chamel at full flow must not entail expensive benk
protection, and that the minimum veloeity in the nomal

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

(b) The increasse in average gradient, which is frem ,00085
to .00061, or from 1.82 feot per nile to 3.2 feet per nile, and
which is brought about by the shortening in river length, will
produce velocities of from five to six feet (2.52 %o 1.68 meters)
per second at full flow, depending on the cross section end the
gradient of the particular section considered.

(o) These velocities can be safely carried in the channel
designed for this project where the d ignment is reasonably
straight end the cross-section relatively wide.

(d) The data on normal flow indicates that the low water
channel will have a velocity of around three feet (2.91 meters)
per second. Experience on the Rio Grande Irrigation Project, in
the sluicing of cenals and in the design of sand skimming devieces,
has shown that sueh velocities are capable of earrying the usual
send and silt borne by the Rio Gmande.

2. Coefficient of Houghness

(a) The value of "n" in Kutter's Formula adopted for use on
this project is n =.025 for the nomal flow channel and a = ,030
for the flood channel., These values follow closely those deter-
mined on the Miami Conservancy Distriet at Dayton, Ohio, tsking
such tests as are believed to nearly dupliocate the conditions to
be encountered on this project., On one particular deteraim tion
where the channel was covered with weeds, and the flow was around
twenty-three thousend (23,000) second feet (6520 cubie 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 %o .0258.
S« Cross-seotions

(a) The cross~seation adopted es best suited to the re-
quirements of the pmwject are shown on the attached exhibit
No. 8. It will be noted that two cross-sections are shown.
These are identical except in the plscement of the nomeal
flow channel. The one %o be used from El Paso~Juarez to the
lowver end of the Sen Hlizario Island places the normal flow
channel in the eenter while the one to be used from the low-
er end of the San Elizario Island to the south of Quitman
Canyon places the nomal flow channel adjacent to the left
leves. This different treostment of the two seetions of the
river is required because, in the upper part, the land passed
thru in the making of ocutoffs is generally 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
channel without seriously deereasing flood channel capecities.
Throughout the lower section deeper cuts are sncountered and
spoiling inte the flood channel is impracticable. This changed
condition is met by placing the normal channel edjocent %o the
lert levee where the material excewvated can be placed to form
the left levee or can be wasted beyond the flood channel.

(b) The proposed eross-section has levees spaced 180 meters
(590 foet) apart with levee helghts of about 2.2 meters (7.2 feet).
In sctual construction levee heights will vary from nothing, where
bench lands 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 five meter (16.4 feet) orown with side slopeas of two
to one. This will permit the use of the levee top es 2 road for
inspeotion and repeir,

" {e) The normal flow channel is designed with a bottom width
of twenty metsrs (66 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 seotion where 2:1 slope is proposed
on the side adjacent to the left levee,

@ | (4) Gradients very from .00045 (2,38 feet per mile) to
+0008 (4.26 feet per mile) and the levee heights have been o hang~
ed to conform, d ways edding 0.6 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 ocubic meters per second) to ecleven thousand five hundred
(11,500) second feet (3260 cuble meters per second).

g

4. Right-of~lgy
. | {(2) The totsl right-of-way required is eight thousand one

. hundred sixty (8,160)ecres (3300 hectares). This is equally di=
vided between the two countries - to lMexieo four thousand eighty
(4080 )acres (1850 heoteres) end to the United States four thous=-
end and eighty (4080) eeres (1650 hectares). In eddit ion to the lafid
aotually occupied by the works, a strip fifteen meters (49 feet)
wide outside the land toe of esach levee has been included for use
in leves maintenance or possible future levee widening.

@ | s geenim
(a) The 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
rigt~of-way is now cleared end in ouktivation, end in additien
a oonsidereble pert is now cocupied by the present river. Uit
cost is sixty-two dollars end fifty cents per hectare, or about
twenty-five dollars per aore. The work to be done consists of
brush eutting, some grubbing, end the plowing of the area between
the borrow pits and the normel channdl.

-
»

6.Zarthwork

(a) A1l carthwork of both channel excavation and levee em=
banimment is planned to be accomplished by meohine methods, end
the vnit cost used in the estimates is eighteen cents per cubie
meter, which is about that developed om similar work in that
locality. The machines best suited to the work are draglines
equipped with ome hundred foot booms, with buckets from two to
three cubie yards in c¢apacity, although, on a great part of the
levee work smaller equipment cam be used economically. Froper pro=
vision has boen made in the unit cost for full machine upkeep and
depreciation, and for the hasaxds of the work sueh as untimely
high water, soft and marshy ground and unusable soft material.

(b} It 18 planned to seoure material for the levee embank-
ment from the chamnel excavation in building the left levee from
the lower end of San Elizmexio Island to the mouth of Juitman Canyon.
At practically alil the other locations the material will be secursd
from discontinuous borrow pits located on the channel side of the
levees, Pruoticelly no material will require a second handling.

¥. Noxk near El Paso-Juarez

{(a) The item of one hundred twenty-five thousend (125,000)
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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 lsnds lying
on the chamel side of the present levees.

8. Changes in Censls end Dreins

(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 drainsge works where they will

be interfered with by the proposed river work. This work will
include the rearrangement of the irrigation systems on doth sides
of the river, especially in the area below Vonument No. 1 of San
Elizario Islend, and changed drain outlets on the United States
side in the same area. The sum of seventy-five thousand (75,000)
dollars has been allocated to Mexieo and one hundred rifty thous=-
end (150,000) dollars to the United States.

9. Bridges

(a) Present bridges will either have to be lengthened or moved,
depending on how they rit with the new plan and probably several
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) Because the effects of the introduction of steeper gradients
in the river chamnel are probleomatical, 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 im the estimaste an amount
of six hundred seventy-rive thousand (675,000) dollars to meet
the cost of grade control structures. This amount is denmed suf-
fieient to build ten such & tructures. The immediate constrwtion
of three or four is comtemplated - located at such 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 Hlephant Butte Dam, and no long-lasting floods
ere probeble. Overhead should be no higher then on other similar
work.

(a) During December 1928, a report was made on the probable
floods at Kl Pc.o-l’n:’r::./nd without, the additicnal flood con=
trol of & retention reservoir at Cabello., The dota then aveil~
gble indicated a maximum flood of cight thousand (8,000) second
feet (226 cudbiec meters per second) with the Caballc Dem, 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 aoquired, and restudies have shown that the
assumed méximum flood with the Ceballo Dam should be 11,000 second

feet (514 ocubic meters per second), end that the assumd
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maxisum flood without the Cabello Dam should be twenty thousand
(20,000) second feet (876 cubie meters per seeond)/

(b) In adopting a design for the twenty thoussnd (20,000)
second foot (576 cubie meter per second) chamnel it was found
neocessary to inorease the distonce between levees from one hun-
dred eighty meters (590 feet) to two hundred ninety (290) meters
(950 feet) for the upper part of the valley, or fram Hl Pasoe
Juarez to Alemo Arroyo. For the lower part, or from Ala:o Arroyo
to the end it was found necessary to inorease the size of the ex-
cavated channel from a twenty (20- meter (66 foot) base to a
thirty (80) meter (99 foot) base, and to raise the levees one
noter (3.3 feet).

{(c) Estimates show that the works required from Land Monu=
ment No. 1 to the mouth of the Canyolm below Fort Quitman 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 (3514 cuble meter per second) channel,
The prineipal items of difference are the inereaese in rights-of=-
way required due to the widening between levees in the upper part,
or from El Paso=-Juarez to the Alamo Arroyo; the inerease ia sarth-
work, due principally to the larger oross-secetion needed thru the
deop outs below the Alamo Arroyo, and to the lengiheaning 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 ocost 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 cubie yards) which et eighteen certs per cuble
meter emounts to seven hundred forty=-seven thousand (747,000)
dollers. The lengthening of grade control structures snd bridg-
es will cost an additional three hundred fifty thousend (8550,000)
dollers. The additional clearing required will cost thirty-five
thousand (85,000) dollars. The totel 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 contingeneies, makes a total edditional ecost of one
million four hundred eighty thousand (1,480,000) dollars.

(e) Therefore, the cost (1,250,000 dollars) of the Cabello
Dam is more than offsot by the economies mede possible in the
works from Lend Monument No« 1 o the mouth of Juitmen Cenyon.
Indeed, a saving of two hundved fifty thousend (250,000) dollars
48 echieved. This saving is in addition to a reduction of eight
hundred (800) hectares (2000 scres) in the land used for the chmn~-
nel which would be otherwise irredeemebly lost for cultivetion,
amd to an uninown emount snnually seved in less expensive mainte-

nante.
ENDATI ONS
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The following recommendations are respectfully submitted:
(a) That the rectified channel be constructed as described
and outlined in this report and the attached exhibits.
{(b) That a flood detention dam, with a reservoir of not less
then one hundred thousand (100,000) sere feet (123,350,000 eubie
meters) capecity be built at Ceballo, New Mexico.
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(e) That the areas to be detached from cach country be brought
inteo balance by such shifting of the river loeztion as the com=
mission mey decide,

(d) That the areas to be deteched and those required for righte

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

these lands be extinguiched.

(e) That tho dalenced detached trects and the acquired rights=
of-way be uxohanged betweea the two netions so that each m tion
will have jurisdiction to the center of the rectified chamnel
where 1t forms the boundary line.

(f) That the International Boundary Commission have full con=-
4rol over the work during 1ts construction, and over its main-
tenance when completed.

VIII - EXUBITS
Five exhibits are attached, as follows:

Exhibit Vo, ) - River Gradients

This shows grephically the present river gradients between
Elephant Butte and uitman Cenyon, and the proposed new gradient
which the river shortening will bring about,
Exhibit Yo, 2 - Looation Map

This is a map of the El Paso-Juarez Valley om which is shown
the loceted line and the segregated areas in color and in numer-
joel table. Two routes are shown at the San Elizario Island, one
following generally the present river, and the other followlng
generally the present boundary.
Exhibit No. 3 - Zypleal Gross-seotions

This exhibit graphically illustrates the cross-secctions



proposed for use, and gives the theoretical hydraulie funotions.
Exhibit No, 4 = DRAINAGE ARESS

This exhibit indieates in color and in figures the dreinage
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 technienl sdvisers, Messrs.W.:i.Robertsom,
Chairman of the El Paso Chamber of Commerce River Rectifieation
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. Acknowledgemont is
made to the various engineers and agencies who collected this data
and made the following reports:

1. "Report on Rio Grande Rectifieatiom”

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

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

Pro jeot”
L.:Lam Ingineer, United States Department of the Interior,
March 10, 1925. .

8. Thannel Improvement of the Rio Grande below El Paso”
auguor Arroyo, Mexican Federal Civil Enginmeer, March 1925.

4. "Statement to the United States and lexican Govermments and
the International Boundary Commission on Rutiﬂeatiog of a
Portion of the Rio Crende, Juarez end El Paso Ve lays

Bnglhr Arroyo and L. M. Lawson, April 25, 1928.



7.

10,

-:oiz;t Report on the Freceeding Report” (No. 4).

Armando Santecruz, Jr., sad Randolph E. Fishburn,
Censulting Engineers of the International Boundary
Commission, May 12, 1925,

"Effeet of Rio Grande Storege on River Erosion and Deposition®

by
L.M.,Lawson, ”rojoet Superintendent, United States Bureau of
Reclamation, El Paso, Texas, Hay 19&.

"The Present Regimen of the Upper Rio Grande and the i'roblem
the River has Created in the El Paso-Juarez Valley"

by
Salwvador Arroyo, onur Engineer of J\nm Flood Contiol
Commission, lay 1928

"Statemont Regarding Reotification of the Rio Crande"

« Savage, Designing neer, United States Buresu of
Reclamation, Hovember 28, 1928,

"Report on Preliminary Estimates, Rectification of the Rio
Grande, Fl Paso-Juarez to Quitman Canyon"

by
Selvador Arroyo end C. M. Ainsworth, December 1928,

"Proposed Rectification of the Rio Grande from El Paso~Juares
to wuitmsn Canyon"

R.‘z. Priest, Superintendent of the Yuma Project, Unjted
States Bureau of Reclamation, Nay 2, 1929,

To the Homorable Cormissioners. =

Intemational Boundsry Commission,
United States and Mexico.

July 16, 1930,
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EXAIBIT NO. 6

RIVER RECTIFICATION
KL PASO=JUAREZ toGQUITMAN CANYON

ESTIMATE OF 11,000 SECOND FOOT CHANKEL

Mexico, D.F. July 16,1936

Right of Way
Maxico: ‘
"TEB% hectares at $50 (Dollars} - $82,500
- {4080 aores at £20 " '
Unitef States '
1850 heotares at $200 " - 330,000
(4080 acres at $81 n
Segregated Tracts
Mexico:
1400 hectarss at $40 (Dollars)~ 56,000
(3460 acres at $16 v )

United States: '
1400 hectares at 3150 LA 210,000
(3460 gcres at $60 ") o

Earthwork ' ‘
3,690,000 cu.mtr. excavation at $0.18 857,000
~ {4,775,000 ou.yd. at $0.138) '
6,870,000 ou,mtr. embankment at $0.18-1236,600
(8,985,000 cu.yd. at $0.138)

Clearing '
2,400 hectares at $62,.50 (6000 aores at $25.30)

Misgcellsneous

Work above Cordova o
Mexico - - . 25,000

United States - 100,000
Changes in Irrigetion Works
Mexico = - 75,000
United States - 150,000
Crade Controls (6) - 675,000
Bridges - (6} - 300,000
Sub=total -~ -

20% engineering, overhead ani contingencies
' TOTAL = = =

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

$412,500

266,000

1,893,600

150,000

1,825,000

$ 4,047,100
1809 , 400

§ ;656,500

1,250,000
$ sglos,sooi

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

resale value of those segregated.

dol~-
ars)
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DIFGRME COMUN DE LOS IRGENT 1308 COMSULTORZS SOBRE XL
PROYSCTO DE RECTIFICACION IEL RIO ERAVO,
BN W OVALLY DR JUAREZ «il. PASQ==

Héxico, D.F. Julie 15 de 1530,

L IETr0PUCCIOR

(d-&mnMMMMIWQMobMaﬁQd
Valle do Judres=:l Paso, construyendo al efocto wma press de retencida de
mm.mumam.awmm@m(mmwpﬁ)
thMr““ﬂthnﬁuﬁnc-m&u
vm.u_aﬁ.mm-umummn.wmunm
eidn do diques paralelos, El cauce artificial en proyocto seguird y rece
tm.u-—nm.dmamunﬁmnm—
&mlhlalfandtrmtmhmn“hmm.hb
urutu.ultuywwanmuwhmh—
de cada umo de los dos pafses,

! {9 las principsles cerdeverfotices tdentcas & este proyeeto sen: la reduceidn

| @0 1a longitad del Rfo do 847 kildmotzos (185 mdllas) & 341 Xildmotros =

mﬂm;hrmeuunmumbmmum
MMqumMMMﬂ-Mw-
| m,—umohmammm;nmmuh
mumnﬁuomn.-mmunﬂaomﬂmuﬁn
mdlla), utm&nmmwnmunno.mm-

“Mmﬂ.ﬂ.ﬂﬂmﬂncﬁhﬂam;m.nﬁum

d0 2,25 Mts, (7.5 pide). La fomaeidn del cauce srtiricial extse ls exseva-
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-

eldn do 3,050,000 metros cfbicas (4,775,000 yurdas ctidieas) de timrre, Para
ol dorecho de via de cste cauce, son mecesaries 1680 hectiras (4075 acres)
on Méxieo y 1850 hecifras. (4075 escres) en “gtados Unidos,

(e) La docelizactidn proyectodn peva ol esuce roctificado corta 3400 hogidras—-
{34400 aeres) do México y tambidn 1400 hootdres (3400 scres) de Eetados Unidos.

(@) E1 costo ded proyecto, imcluyendo la presa en Gadalle, es aproximedacente do
U1Be (40004000~

{e) Este proyeeto suprimird 1o amemazma do immdnciones on ol Valle do Judres-nl
Paso, Santo on léxico camo en Zstados Unidos; evitard carmbios de couce y e
gregaoidn de terremvs de un pefs al otro; y pamitird genar pare o) cultive
muchas de las tierras bajas ridberefias,

{a) =1 Rfo Bravo (Grande) foma, on gemarel, el Lfmite Internscional mtre Méxieo
¥ los istados Unidos desde ol mommente Ndnaro 1 al Cafidn de Cajoncitos abajo
do Fort Cuitmen en ol Valle do Jufres=il Feso; os uma coxrimte divesnte ca=
Jos carbies de cauce segrosam terremos do un Pafs n otro,

(b) =1 drea total 4o torremos on las vegas, tanto en léxico como en Hotados Unge
dos, ontre Jufreserl Faso y ol Cafidn de Cajoncitos os de 68,000 Motdrag =
(188,000 acres), do las cunles 38,400 hectdras (96,000 ncres) cstin on tstae
dos Unidos y 27,000 heotdras (00,000 acres) ostdn om Méxtco., =1 valor en =
@ se estimam las ciudedes do Jufres y Tl Paso y sus Valles, incluyendo las
obras do riege, do dremnje, y cominos, exveds do Nis,100,000,000.

{e) A pesar de que la contided total de sedfmento cue al afio ecarres neotuslmento
¢l Bfo Bravo en oste Valle, os sélo un tanto por cionto poquelio do la ue -
agarreeba antes dc la construceidn de la Prose del rlefanto, la enrencia de
fuertes crocientes de cardeter erceive ha deberminado ol doposito de Hodimen-
ﬁuumdnﬂonngwtnqmmmm:nm”h-




*———-——ﬁ
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lluvies on las cuences de 1oo arroyos que desemboosn en ol Rfo cntre la Press
dol :lefamto y Jufreme:l Paso, comstituys,une amonazma pers ambas oindades, -
asf oomo pers las mojoras y terrencs on ambas mirgmes. la erosidn y errase
tre de los sedimomtos acumlades actmlmmte on el csuce divagmte dol Rfo,
uﬂmﬂmnmmamm

(@) Tanto la Secretarfa de Commicaciomos y Obras Pdblicas de México como la Cfue
@4 y ol Condado do El Paso, han gastado on wnos cuantos afios mis de Dls.—
780,000,~ Para proteger contra imndaciones las ciudedes de Judrez y 1 Paso,
aaf como sus respoctives Valles, “stas obras do proteceids consisten on s
myor parte de dicues construfdos sicwendo las mérponcs dol cemes Atvoagmmbe,
100 ouales deben ser contfmumezto reformados y roparados como consecuencia
mmm“mﬁuMMomﬂmbm
Jos coordinado y eficas o fin de legrar uma proteceidn ofective y pormmnemte,

e~ BUONE Tli D0,

Despuds de que fué somotido a la Comtsddn el informe preliminer unide feclndo
e diciambre do 1938, se han ofectundo los trabajos de locelizmeidn dol tremo
mﬁ-mmmm«mzmrdudnbm
citon, Fates tadajos hen mmmh detos W alleiomales m.,
-—mpm..mnbmurm.m

ZESCRIFCIOH.

munﬁmw.nmmuommmrmkn-
to scbro-eleva contfmumente su leeho, 1o que da lussr & cw en dpoeas do ere=
elemte camdic de enuce passnio s localizacioncs mds dajas, dande vuclve a sobreoe
elevar su lecho, repitidndose indefinidemente ésto process, “sta fose do came
bios de cauce, ha sido on pyan parte preverdda, s travls del Yalle de Jufrese
1 Pasa, por la construceidn de odras ertificisles como terraplemes de ferroca=



COMISION INTERNACIONAL DE LIMITES
ENTRE MEXICO Y LOS ESTADOS UNIDOS

e

rriles y de caminos, bordos do camales de ricso y dremaje y, on los fltircs «
afics, diquee do proteceidn contra inumdecionss, 'n estas ciremmstaseiss ol le-
cho dol Afo ha centinmdo sobrewclevdnioss, La prema dol Slefanto & ermineds =
ﬁ-hklu‘.nxnamuebm,qmmumxmdmmbﬂ-
wmmusm«tmmaha“bmwdnmdh.m-
cema las ereciontes o, antes de su constrweibn, pasaben Rfo abajo. U1 ofeoe
to do estas crecientes cra socaver ol couce del Rfo, arrestmnio pmrte de los
m:mmmmmmtmwnm
la corricmte, hm!ah%ﬂ%uwlm&ﬂ&:h“—

_mneidn de 1a Prosa dol Ylefantc, maved el carbio del régimen do la corrimte @

el Valle de Jufves~"1 Fuso, 4 pomar de gue las grondes avenidas so almucenan -
aalmmwmmmmm&me
Ben de 1a cuomen tritutaria del Bfo emtre ol Mlafamto y Jufres='1 Peso. “atas
ﬁmmumnm-tchmhhmm-
-hmuupﬁ.y-qm“mm:dommulhym
&-MMv%dammnlaMmhm elevndn -
mwmmmma-mmmm

! lb}ﬂ-urm'ﬂnnmuh!ﬂ-ﬂﬁhm:?mmuichmm

uw_mewmmtﬂmmmwaw-mh&
1a Presa. nuﬁmlmmﬁml&lwtfmalﬂ.rhuh“y
sedincnto, Hste ofects oo ha hecho swmtir epeximedamento hasta & 84 kildutros
(ann)ma-hmmm-rmﬂamﬂn-mmﬁ-
m:melrﬁsmcnunchmnn.unm’u&
MMQM.MIMMQGQ.&W}“-
mmmmndmuunﬁumdlm:
Pnruu ‘utads ublose sido postble ol agerreo de este inermonto do =
-m.uumhmuuu-uuwampnmamm

o
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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 presufusspes parn cstructuras de diversas altures, cansiderando gus ofog=
tos ecbre ol abestecimionto de ame y rotemcidn de la mizmm para fines do yroe-
tocatdn contra immiscioncs, Los Incenicres do la Offcina del “Reclomtion® e
mulmmdﬁmm&.aﬂm, fechndos, uno ol 15
“M@ntlol'.m,dmanbrnhm

Las crecionton que hem pasado wnfPento o Judveaw:il raso, despuds de la construo=
aﬁuhmmnmam,mmmaoaewmnmﬁum—

tridutaria dol Rfo Orende entre ¢l iJefanto y Kl Paso, que oo hen sweedo o 1a doe
tacidn pare riego e proviame ol vase del ilefemts, Estas creci-tates hubicren
sido mayores i ol reseptdoulo se hublora snemmtvedo lleno y ol amma esturiers -
deprandniose par ol Vortolor de Demmafas,

hhMMmthﬂhM&dﬁ““d%ﬂ.‘twtm
el 10 de morz do 1028 y titulado "Review of tuinton, Cede and Hill Reports on =
Elephant Fower Dovelopmant of July 2, 1987 md septesber 30, 1929 ue haco la =
cetinneidn do les probatles Demsfas de la Press del iletamts. sty estulds -
ostatlece los signisntes surusstoss
IaMathtomrzagommmmmmnmm.aomm
Mto. (8 pies), o hasta 1o cota 4409, pare slmacenmmierto de proteceidn contre =
inmacionag, In osta altws de 1,83, Ms. 6 ples) so almmcenerd un voldnem de
804,005,000 motros cdddeos (230,000 acvos pfes)y Pucde chten-rso un almconse
mu&m:xmm&emmuvdhuimoﬂﬂu
123,850,000 motros cdtfcos (100,000 scres pfos) hasta 1a cota 4410, elturs a la
oml eocurrird sobre la Orosta dsl Vertedor de Dumsfes un gasto de 128 metros <
efbteos por sommio (4500 pfes cddicon por sesude).
hnmmommmmanrmmxmm-
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P
@ 805,480,000 motros oddicos (700,000 seres pfos) enmslmento, cuendo ol cambes ;
nide del recepidoulo ol 20 de Junio do um afio cusl MIEPE 508 MOMOT (O wme——"
1,850,250,000 motros oficos (1,500,000 scroc pfos)e= 71 volmmn PEI'E PLOSD =
mxmm:m.ﬂmmmm.mﬂu) anuales, cuane
MGIMMoMMMGIQ&muumMMM.“G-
1,850,250,000 motros ofifcos (1,800,000 acrcs pfas).
8o~ la dinimucidn Ge la cepncided del veso por azolve s cabire & rondn 49 =e
38,670,000 motros cdbicos (20,000 acres pfea) ol afio,
§o= Loo rogistros do gnstos de entrads on San Mareial, Tueve Méxice, hm sido = |
mnamﬂao—nuah.mnmmahua-m
Se= E1 ctclo de gasto de emtrada, con sus correeciones, 80 repetird considerando
ol afio de 1888 imal ol de 1930; comsideremdo o1 vase 1leamo en ol prineo 80 ==
-uoecu,ruwuw“euurﬁ. reduwida por ceusa
dol azolve, a 248004350,000 metreo ofbfeos (2,100,000 neres pfos) .

=mmmumuum|uxm exisieron «1 uso todrico ‘el almmoenae

|
|
|
|
|

mamwﬁ;amm.ummauw.wgmm.
:-;uuymnwmmm..ma;mum " o-
mmumnﬁmmm@amammemmmmu-
munmmmmmwmm.-mmmm._
mdMﬂmnumMammﬁnm,m%uh’ ;
ﬂhmh%&hhﬂumdnmmmmﬂdm
por segunio y dste so rogule hasta suprimirie suando <l derrame por ol verseder
hmwnnﬁ:ﬁnhmmﬂimmﬂndﬁmm-
8o, U0, E-tommnmmmud“hummm:-—
Tante los 15 afios de funcionamionto del vaso, de 1015 o 1000, mo he labido dewre-
mes por ol vertodor de damnsfas, m“mm.uwmaﬁcoku@omh“
m&.mmmg;mmum«nma-umu
““Mlmﬂnaimudwm
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' (a) La meyor ereciemie fremic e Judros- i1 Paso, dawpuds do lu constwvceidn do Ia
Prose deol ilsfente, se prosemid el 1'Ce scptimbre de 1988, haviwmdo cloanzads
‘Mﬂn“‘mtmc&lﬂ.ll&ﬂpﬁae&hdwmﬂonhq
Estaeidn e Aforos de Couschen.. ' sta crociszte ful ol resdtedo de fucrtes
prooipitaciones en la rosida do "Black Ronze” ontve el “lafemte y Leasburg am
Bamdmm&nmhumuﬂ_mcwulmnh—l
ed 1eos) por segundo que habfan salido del vase dol Mefento, 51 & llogme -
esta crecintc hublese cetado w.sanlo por ol verdolduwr e damafas 0o lo Proma

wm gasto do 170 molroe cdbices (6,000 plca ef icos) po: sesmmido, la crecionte

{ freats a Jufres= Ll Paso halefa 1logedo o us mfxime do 510 motros oddic0s ===
(18,000 pfos cidicos) -or semundoe 51 an 1la &poca de cate crecimse hubiosem
existido la pross y &l vaso de Caballa, ; sf a la ves hublcscn cstade depws-

| modo los 170 motros cddices (6000 pfes cdvicos) por segwméo Je Nemefae de -

| m Press del Nlofante, el avieo provio do 1luvies sobre los amroyte tributes

| rios, hatrfe permitido cedwar ,les cotpuertas on Caballo antes de cue Ia cree

| clonte de los arvoyve llegars al ifo Gxenide; Yo ue heovrfa pemmitide redueir

um«mu-umnmuu-ummnym-wt

| efdicos (10,000 y 11,000 plos oddicos) por segunio. Como el vaso 0o Cebnlle «

controlard le mited del dree directamcnte tributerie del Rfo Crande abaje del =

Hefante, el retenor terporalmonte ol volwwn de Demasfas do dichn Fross dal <

Defento, redueird casi s la mited ol mixime Jo crecicntos freate a Jodvews %1

71 semeyo Colorado desembosa on ol Rfo immdiatemonte arriba de Ciundad Judres,
Chitmahua, México, fo comsiiera qus las cvecimtes do esto arroyo han 1logedo




-l

& 85 metros cdbicos {3,000 pfoa edbiecs) ror sepumiie, Hay ctros peqwef s arro=
yoe que desembocan on el Afo frmediatemmt. ssuns areibe de 1a Prosa 1Nt comges
cional, mmummmymmmuanhmw
lormdo, no pucden summntar ol miximo de crecimtes del Rfo Bravo, sino en &l case
imrobable de que se rwesentem sirmlténesmonte con la ereste de las creciontes =
; @ fremte de Judres ¥) Paso, Fara tomr en consideracidn esta simmltancided ;00O
rrobable, se ha dado unn sobre=slewncidn de semwidad e 1a coroma @9 los bordos.
() idajo de Judveme *I Pnso.
Puode decirse que mo hay nin-dn desaghe de arroyos siajo de Jufress:l Faso, sino
basta Legnr ol /rroyo del il e ol Condedo do Hudspeth, Adajo lo oste pmbo
@escuvocan directarente on ol Rfc tros arroyos gremdes y otros mKInS pouefioBe=
HMMhmnh&mmudmmthydm—
fida de ( Atmen, os ¢o 1760 kKildnmotros candredos (680 millos cundradis), de las -
cunlos 1270 kildmotros cusdrudos (490 milles cundradns), ‘escergen (dreetrmae =
e ol Bfo ¥ 490 kildnotres (190 milles) cumdrodss doscergn indireciemmte o la
corricntes ¥l drea do drenajo em el lade Moxicamo of mcho memor, sin OB se =
conozen «n detalle por la caremcia de plance de esta recidn. Oin @dargp, no bay
arroyos ue, del Swr, cntrem directememte al Rfe, sino hoste muy o' jo de la pow
blecidn do Moiary, Texas, puliondo deducizse do le imspeccidn de lon cances de =
los arroyus sbajo do este lumr, o eus drees 2o drumje som protellomite lie
mitadas y wus gnsios reusiiose
tdhmm-hmuﬂmmm.m;rn.m.-mm.mm-
dres 4o dremjo de 75 kdldnotros cusdrados (165 milles cusdvedns); <3 fal Tlae
mu-&uumd.wm-mtmmm;
¥ ol del Guayuce, con uwia dres de dremaje do 427 kildmetrao cundrados (166 millas
oundrudas) e S sebo ue loa gastos de los arroyos del Alume y del Cuayuco han «
exeodido de M2 metsos ofuioos (8000 pfaos evsicos) por sesmado y so Gice ms <A




@lf=

mdximo yusdo ser del dohla, 91 estas crecti-mtes ceuepioran = pater la crosta

de la avenida proveniente de la parte alta del Rfo, o1 csnnl wm:mw

blements wemultarfs sobre-carando, - o ha previsto un wegm - de ummw-‘i
eional, sobro-clevanic 1n geroma do los hosdoe on cartos thwms irmediatarnrte
arrilm y abajo 49 egtos arroyos. Sin ambarso, pwosto que los arroyos 4o oW - 3
8o trata desembocan on ol Nfo bastanio abajo de la mayor parte de) drea por -
proteger, se considepa antiescondmico Mmcar uma fuerte crogadén rera [TocRee—
verse contras estos continzenciss poco proballes,

. (@) Como la carri-mte de catos arreyos dobo adrd tirse dentro del omuce Gel kfo,
&tanh“lﬂa%“h@h%“ldc%ﬁ
yos, o "in J0o pesmitir n cierto modo &l depdaito de detritus antes de que Ja

corrionto ‘e dichos arroyos llegme al cauce del Rfo.

‘(a) La distencie entro la Fresa del “lofante - Judres=i) Faso oo de cares ds 34 -
Mldmtros (150 millas) o lo lavpo del Rfo, mlomtres que la dstuncia por ol o8
de los Yalles os de 185 kldwtros (120 millas). Imwdistwsnte siaj de la Ive=
. sa, ¢l Rfo pasa por ua calidn @0 26 Kidretros (15 ndlles) do longiiud, con wme -
pendionte que varfa antre 0,00087 y 0,00080 (de 1,98 a 4,26 pf & por mdlle); zo=
corre despuds ol Vello Jo Palomes, oon un desarrolle de 21 kildmetwo (15 ndlies)
¥ ma poufiento de 0,00080 (4e26 plos por milla); elagwe por un eceiidn de 5 kie
| lémotros {3 #MNles), on oY ;o ostd situnda la Hogmilla de Caballo; y pesa el
| Valle do %inedn, em 1 cue la pendimte os de 00007 (5.9 pfes por milla) e =
loo yrimeron once idldmetros ( 7 millas) 7 do 0,00082 (5.20 pfos por millia) e
los fitiros 228 kldotros (14 millac). 1 Rfo atruvioss cu seguids. ol eniidn -
. Seldan de 1) kildietros do bmgited (7 millas) con me pandionte NEin AU eee——
0.00004 (3440 pfos por midla) y Lega o la pres de Lesohurg, sitmds on la —
parte alte del Vallc de lMesilla, Desde la Press de Lesshwrg hasts la de lpsdlia,




=il=

el fo tiene 30 kildmetros de lonsdtud (2¢ millns) con una pemdiomio e 0,000
{3484 pfos por milla)e Desde 1o Prose de Hesilla heste <) Pusnte (lo Comvtfllo,
la lonitud del Rfo es ds 45 kildmotros (28 milles) con wme pendiente de 0,00070
(367 pfes por mille), v dends o] Pwnto de Capndf1lo hnsta la Prope Int ermnes

clonal, la longitud on de 50 Kdldmetros (10 millea) ¥ 1n pendiento do 0,00048 -
{255 pfen por milia),

Como se ha dicho smbes, ol ofecto de 1n mulide de age clara do is Prem dol ==
Flefanto he eido ol wvesvar el lgcho del Rfo on le regidn immedistumente abajo -
de la Presa, y asolvarlo en el Valle de Jufross”] Paso, Debe existir Mracsa=

mente wn toamo del ifo en ¢l que cetas Goe ecciones se enilitren, ¥ en ol me,

por lo temto, no so verifica ni socevacién ni amolve, Yetas condioiomes oxisten

on In parte baja del Vello de Mosflla, sosfin lo denmestw: ol cstullo de las -
sogciones dal Hfo,

la lengitud oproxi:nda dol cauce del Rfo mtre Jufroow")l Mso y o eofidn do -
Cuitoan os 49 250 kdldwiros (150 millas), miantpes cuo 1a dMstencia modidn 2 =
1o largo del oje del Valle es de 137 kildwmtros (85 millas), Ia pmdtente ded
Rfo os aproximsdasnte do 0a00054 (3,82 pfes por milla), en tamto (mo la pen=
dlente dol Valle es 1o 0,00081 (3420 pfes por milla), Por lo tautc ne ve me af
so ondaroma ¢l alineamiomio dgql Rfe, pusds obtomorse uwmn pon@ mte ayroxirads -
do 0,00081e (3420 ples por willa)s ®ate peadante es myor qus la del tremo
fnferdor del Valle de Mesilla y g la d8) Lymuo entre o)l Puento & Camtdille
¥ la Presa Intermacical, pucsto que la pandl ente en oste ditimo tiamo es de -
0400048 (2485, pfes por rilla); er cunifo diehe pendfomts Jo 0,000 (3.20 péhs
por mlls) os licerments infsrior 8 la pandimte 201 tmar smerior delVelle
do Nesilla, que oz Je 0,00070 (3,07 pfos por mdllal. ’'ora biem, ¢4 con ma
pendicute do 0400038 (2,53 pfes por milla) el 2feo ostd en oquilitvdo enm o1 tremd



=il

| imferior 4 1 Valle do Nesilla, pmumnﬂﬂmhuuu-.@h

darve al S0 mayow pondilento en ol Valle de Jufvew'l Jaso pera lLlognr a alcad~
sar ¢l mismo estedo de equilitede, 3 g la ot 1dsd de sgua (ne SLoUETe DO

meluentc @e reduce mucho en la Presa Intemaciamle

11, PROWECIOe

wamwmmpcmmaalmmuunoaom-nmmm
(1.82 pfes por milla) 2 0.,0006) (3,20 pfes por milla) y aselerar la velodddad -
. 4o la corvicnte de modo g Osta pue.a acarrear ¢l amilve gqu ha detiaminedd ol
asconso {pido del famdo cel Lio, tan norcadd devde la construseidn do ia irvem
8l lefsatc, se moyeets modricar el Kfo cndereaduiolo on lo genaal, sigulem-
@ o1 cauce cetual en Conie sea posible, y cortenio lss vucltes cuando sea no-
. sessrio & fin de diandoair la longitud. A cadn lado del camce muswo y & los =

Yadon del esuce actual del ifo en dcole se sign éste, se construtrdn digues do

umthMc;ammnmmmmmammnlnm-
des. 1 couce ssi fonmdo se ccaseeverd siempre lilre de yurtas y obstruseionss
. que pudieran yolaxder ol cscurridento. Al hacwr <ol traso se hu atondido camd
wxmmmmAwm“qnuwctMmh.nm
do quo la extensidn total que se corts de un pafs, ma igwml o la g 8 corte
dal otro.
(B) ¥1 trese lecio du acuerds con este prineipio, cdlimgar ¢ @e los zoms de depecho
de vie ue Gebe sdquirir codo Haeidn seer prédeoticumonto igusles en extersidne=
P &uninos gemeralcs, el couce artificial proyoctedo consistird do um csuce 38

mmka&bmimyamcmmcmm.ﬂ lacho wenor del

Rfo ¥y de ua cauce mayor lisdtedc en embos lados pew diques dlstentes como 180 -

. metros (890 pfes) uac de olroe sstos diques tendrdn un ancho e coroma bastante |
yeve pormitir ol tndiles pese fines do inspeceidn y reparacidn. =1 tram oo ia -
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hecho procuranlio, enlapodble’no crusar terrenvs odl Hivados o con mojoras: poro
a algunoe Jumees foto he sido Immrecticeble dobido e las simuosidndes dol 1fo.

(0) ¥1 proyseto do mcortemi-mic ds) Rfo por cartes ertifieclalos s faetible porue
el efeeto comdinado de las Prosas de) "lofarta y de Cadallo, serd el de comtro=
lar casi por completc las erociontes, y m mmmiaclghd._uhﬁ*—
ben los coxvoteres 30 un pran camnl emtyel om ol Valle de Jufresw!l Paso.

@ 2. cosme me s sem vy cwnage.

{a) XX coston 2o la Presa de Caballe, incluyento Ja admisieidn de los tiwrecs we -
remlien tmmfados, ha =ilc esttirado por ol "Bupesu of Neclumuiion’ on cerca de
un nilldn doseiontos cineuome mid d8loves pare un lmemerionto A6 123380.000
. metros ofbicos (300,000 sores pfes).
() E) velmam de aomm cue pasd por ol sitdo de 1a Frosm do Caballo Muraate la cpe=
olente de sopticmdre Ao 1028 fuf alrededor do 30,837,000 metres eddicos (25,000
asros pfes)e T1 vamo Acbo tomer capaci®ad vayer paps recibir azolves y crecien
C | tes mis mvmdes e tuolen ocurpir. Dade terhifn preverse we capacided sufde
l eimte perm retencr los demasfas wrobeliles do la Press del efente liranto le -
dpoca do epecicutes abejo de la Prose, haldndee fostinads a este £in un volwaen
@ (1,678,000 motros ot icos (B0,000 seres pfes), we corresponie al derrame de
1a Presa d0) Tlefente duramte tres o suatro dfas, Do esta mencara se dwd tlowge
& cuo bajon Jas srecientos adajo de Caballo, sates do e soa nocesario dejar —=
salir acun de cota Presn,
Del almcomamiento total proyectado de 123,350,000 motros ofbicos (370,000 feres
plen), 12 mted ayroximdromte, o eoam 61,875,000 motros cidicos (B0,000 seres =
. *’uhﬂimalﬂmmuﬁenhdomdocmim&eyﬂmhn.yhotu
mited, o soan 61,675,000 mtwos cfdicos (30,000 acres pfes) al camtrol do las dew
masfas de) “lefemte,




A fin de que ninguno de los dos pafses sul'ra pfrdlda de territorio Heciomal s ha
establocido como requisito fundenental quo la extemsidn total de terrvemo cue se -
segrecue do un pafs sea 1gual o la qw se segregue del otro, 'n los plmos adjude
tos aparecen estos terrencs por segresnr y sus dreas totales, figurenio 59 pare
celas quo deberdn sagregarse de México y 65 padealas por segregar do los Bstados -
Unidos, con dreas veriables desde 0,10 hectaras (0,25 ccres) hasta 151 hectdrag —
(377 acres). La extensidn total aproxinmada qus se segregard de 1d:lco o5 G0
1400 heotdras (3400 acres) y la extensidn total apreximeda que se semvegnrd de -
los stados Unidos os tambidm do 1400 heotéres (3400 acres),

8. JSLA D% SN NLIZARIO.

(a) ®n el anexos No, 2. aparecen a 1o largo do la Isla de Sen Zlizerio dos tmmos =

para el csuce rectifiondo, de los omles umo sisuo en gemeral, ol cauce actml -
el Rfo, y ol otro el actual Lfmite Intermeioml, Los dos trams son prdoticae
mente de lagmismms longitul, pmdimte y clovacidn,

Como ol trezo por ol Rfo sime el comce sctnl de la comriente, cusia mtermente
en Joe istados Unidos, y atraviesa Serrencs en su mayor parte incultos y sin dve-
naje, miamtras que cl trazo por ol Lfmite Imtermncional cruza terromos culilivados
¥ valiosos, Por lo tanto, el costo del derecho de vfa serd monor si se gigee ol -
el trazo por ol Rfo, y no Mabrd canbles de jurisdiceidn mectonal en los terremcs -
PO sogregare.= 1 trazo por ol Lfmite Imbternacional es notalilorents me jor que el
traze por ol Rfo, principalments em ol extremo inforior de la Isla, on donde oo =
requiere une curva prommeiads on case de segulr ol trazo por ol Rfo.

¥l trazo por el Lfmite Internacionel facilita lo o jocueddn do obyas de riego y -
de drepnje necesarias para Mdxico, pues el actual Lfsite Intomecional on verics

lugares toca el pfe de las loms. Per otra parte, -1 abanimo dal 1ifo, exige -

1a construseidn en territorio do rstados Unidos, @e un camal pare adestecer do =
agus ol actual sistemn del comal do Tornillo,



15w

(@) =1 trazo por el Lfmite Intemsciomal costerd como 75,000 adlaves mis me ol = |
tramo por ol Rfs, principalicnte por o) mayor valor de los Serrancs destinados

a dorecho de vfa vy dc las pavcelas por sogreqar, 79@1&%”&6-!”.

olras de rierd y 4o deremnje ¢uo astunlmante existon em ceta zoma G0 los "stalos =

’ mmumtomumhwﬁuhhmww
¥ al costo de las olwae catdn ostuliades pama el trazo por o) Lfxvbo Intormacionad
an Ja Inla de Y%en "lizarios

LQEHERAL.
.

1o TLOCIVIES,

(a) Las nocesidsfes de]l mnyocto esteblecen los sigd antes lfmites de veloelded: 1o =
voloelded méxiom on o) conce mayor e vieme capecided no dobe motivar troiejos cose

. tosos &= protecetdn de los dlquos, ¥ e velooidnd mfnime on <) cmuo do cstiaje =

dode ser suficicente pare nosprear ¢l incremento smel de emlve a 'in de eviter

12 clevacidn de) camce,

‘[m El amento de pendianto mofia do 0,00088 o 0,00061 {de 1.68 a 3,20 pfes mor milla),

. ; me se obtonird moilante ol acortamionto de la longited del Rfo, prodneird velo-
eldades o plona copacided catre 1eS8 ¥ 188 metros par serundo {5 i € pfos (or =
sopmfo) de acusrdo con la scocidn tremsvarssl y la pendieante om ol luger e 80 -
concifero,

(e} Estes voloeidndes ndximas puolen aleanmerse sin pdigro en ol caws ue sc ha pro-
Yectado, on vista do que el tramo estd constitufio por NEMEE0s ti s rectos —
¥ las seceiones trmnsversalos son relativemnie anchas,

(4} Les eflculos hectos pare o1 gaato de estiaje indican cw la velucdiad on ol cauce
. memor sord alredodor Je 0l81 metros por somundo (3.0 pfos por sopwrie). Por expes
riencia se ha visto en el Sistom de Irrirscidn Jol Rfo Crende guo esta velocidad
timme capecidad dastamto pora aearrear los seilmmt s quo commmmte llova ol Rfo
Brave,

o




(a) mmﬂmumﬁmmmu“r en o rérmula de Kutter,

|

pare ¢ cmuce de estinje NE0.0US ¥ pars ol casce myor B 0.050. liatos valo=
nmmmamwuwwmhumwn
dnu.nmmu.maﬁhm»wmmm“
i0s mismes cue las dol actunl prOFEeiDe in uno de los oxperimentos, cstanlo «
dmwhm.:mqwhmhnmmm
wmtmﬂnmwuu-ﬂn obtuve para "n" d velor de
m:mdnmmnalt“uqa-“mehw
mmmuﬂrmum-aﬂ.

Mhh:ﬁnammmamumuﬁm-d-
mmwmnﬂw:mnmmmm-
amma;amuw"am:hmmma‘bucm-
man, ol omwee de ostiaje ﬂummnmmmnauum raba
w-mmm.pmnmqma. ¢l Serronc eB -
e se herdn los cortes es on gemerel bajo, @meds un pooo mds alto que la plan=
mhlmwrua—-mim—lhd.m. =n esto

“dvmhatmhlpm‘wmmd cmce mOTOY

Munmimpﬂrwhmnmhuﬂ“_
bmmmpmm“ﬁmnwamm-ﬂ;
mmu.uammm-mmm-hmymmm

oo dentro dvl csuce moyar el dopbsito del material oxeaveds, por lo que se ha



pensalo celocer el cauce de ostizje sd;mcamte ol dime lzmiaedo y poder asf!
aprovoclar ol material excavedo on la construceidn de oste dicue o roverlo hase
ta atuers del comce royor.

(b) in las sooeioncs tremeverssles proyeetodas, 108 dicwes dfstan 180 metres (500

| pfes) ¥ e albure media”do 2,25 motves (72 pfes)e ™n la préeties, lec altures
de los digwes varfavdn desde covo, on donde heyn terranc alto, hasts 4.5 motros =
(i5 pfes) oo los urmsardontos del cawce viejo del "fo. Sogfin el proyecte, Ia ==

' soceldn do loo dfques tieme © metwoe on In coronn (1844 pios), con teindes do =

. dos por Gnoe N esizms condiviones se podrdn user las coronas cumo cemino pera -
fines éo inspeccidn y roparecidn,

{e) 21 cauce de estiaje proyectodo tiene un amcho em el fondo 4c 20 metios (86 pfes),

. * e o8 ¢l e parece concordar mejor com el d¢l couce aetual del Rfo. Los talu~

des son de wmo por umo, y sdlanmte on el tremo @mPerior se proyects un talud de
dos pOr uno en el lado adyscsnte al digue iszquicrdo,
(G} Las pmdiontes verfan dosde 0,00085 hasta 0,00080 (do 2437 & 4.26 pies por milla)
| 9 las alturas de los dicues se hm ajustedo a la pendionte del cowe, oumentando
. | siompre uan alture do 0,00 metros {2 pfes) comoc margen de segnrided,

{e) La capaeidnd caleulada pare ol comee hasta una alturae do 0,80 metros (2 pfes) -
abajo do la coroma deo los diques, varfa entre 3030 y 5250 metros cdtdoos por -
secunde {10,700 y 11,500 pfes ofddieos por segumdo).

Ao B0 3 Via.

(a) La extensidn total necesaria de terremo pera devecho de via es de 3,300 heotdrus
(8180 acres), vopartidu por mited entre los dos pafses, correspomitenio a Mdxioo
1850 hoctdres (4080 scres) y a los Estados Unidos 1050 hectdras (4060 acres), ©1

. . dapecito de via incluye, cdemds del terrenc ocwado por las clras, upa fah 4o -

15 motros (49) pies de ancho canteda desde ol pfe del talud del lado de Sdéwma do
cadla Al we, y que se dostims a la cmservacidn o o la smpliscidn future de los di=

-, g A




-

S, | EES IR,

*l’ Ye estima nogesnrio desmomter ol 70 por clemto de la extonsidn totnl de dorochn

hdqmmhmtnhwm-dmorm;ﬂm
wable estd ocupade por ol ecamce astwmml del Rfe, So ha enleulado um costo @0 we=
02,90 adlares por béstere (25 dflares por =ave) mre oste tyabajo, Mo consistie
du“thm:wnwhmﬁuh“
de pedatomo ¥ ol cena) de estiaje,

Todo cl trabajo do terracorfes, tamto el cormesponiients & la exoavacidn dol ==
cemee como & los teraplence do los @i moes se herd mmpleandc execavadoras; Dae
mmmumumm-nmuum-umn-
poevemtro afdieo, costo andloge al ehtemido em tradejos sanciamtes an 1a logife—
dafl, Las mdommnas mds adecmdns pave el trabajo serfn palas o dmegas mecénices -
jrovietas de plums do cien pies de kmgited y oncharones @ dos & tres yardas ofe
ummmm.mummnmm-smmmu-
nfe emivo nds chico, Al fijer ol mwecio unitario so hen inciufdo partidas co-
rreapmmdi ntes o romareciones, derrocincddn de maminerfa v civeunstareias immro-
vistas como creciontes oxtampardnsas, terreno 0o y rentamoso, v mitaria) escu-
eridime o tndbil,

Fn ol tremo coprendido desde ol extramo inferior de 1a Jals de Sam 71izario hese
ta la entradn del cafidn de cuitemm, se rroyecta emplear o] meteria) de excavacidn
fel cance pars constrais el diowe izguerdo. ”n todes los dands cases, ol mato=
rial se towad 8o mnjes do rréstomo interrumpidas situsdas del ledn del Rfo do -
los dimes, En la prdetton mo serd necssario al doble traspaloo del material,

in al preswpuesto fimra umn rartids de 125,000 aflaves dostinedn & Jas obwes e
oe coneidaran negesnrias an ol tremo del Rfo conprendide entre la Press Intomas
elonel y el Gorte de Gdrdove, tales como la prolongmeidn y el refum'zo de log «



|

-G

@ioues nctusles y la vemocidn de las cbstrucciones existenies y & la ad uisicidn
del tfiule de proplodad sobre todow los Lerresss porbloularss qw @o¥Ye uedsn «

dentre del eauce nire 108 (Lo

wuamamnm&mmmummmu

resovstruceidn de lap oiwas de riogo vy dramje shom existentes me resulion ae
fectadus con los tralajos de reciificocidn proyechuion. Esizs cboae Ineluymm —
l1a wemadayincidn de 108 simdems de »ome o arbos Jodos Sl Ris,eapotdnmte -
o 22 Porddn obajo del mommembo SNo. 1 de da Isla ds Jan “limwio, iy los canidlos

do Gemaghos Je 1.8 dvenes en ol lndo imoriesme on in mima sogifn. Se ha asigoe-

fn a Bécico la swm Ao 75,000 aflaves y a les ‘stados Unidos 150,000 dflaves,

0 LU2IFE.
{a) Serd negeserio alargyr ¢ cabiar As sitic varios do los rumics oxistentes pum
sdaptarios ol pawvo omuce, y sdends serd tal vom necesarioc comstrudr varios pusne

ton wesvos, Pexe csbos objotos se be indluffc uma pertidn de 300,000 &dlerea,

mmamrmmm-umm;ym
8o tarbidn que dobs deriverse scme pera risge an determinedes lugnres, se ha hecho
mnawhmhmw-mm-nm-

2o coteuetures o paryitan controlar la pendiemte, estimdndose cuo dicha sum,

oz suffieiente pars construir hasta dieu estructurss, Por lo proato se prayecta -
1 constraccidn immediata de tres o cuatro ostructuras de comtrol m agmellos lu-

mnmmmm-mMﬁmmmqud
asf Jo exison las noceaidndons

tdnmw-ohmdmmuMﬁualm Los gnstes per

conepto de dimeccidn técnica serdn bajos debido a la mamitud de las obrese L'J



=20

contingencias no serdn muy series, dado que ol Rfo esté regularizado por la Pre=
sa del Klefamte y mo os probabls quw ccurran crecientes de larga dumeidn.- Los
éastos de administrecidn mo serdn mayores cw en obras somojantes,

T0 S8 1A I} DE

h“cﬁmd.lﬂ-hﬁnme&ﬂomﬁnhnﬂubmﬂ—
mm&:MIMMMmPuuum
el vaso de retoncidn de Caballo y 2° - (ue no se construyera esto viec. LoOS =
datos ontonces disponibles indicaban qw & caso do construiree la Press de Ca~-
ballo ¢l gasto miximo de crecicntes podrfa ser de 226 motros ofbicos (8.000 —
““Qﬂﬁ’wm”ﬁun“dﬂmum‘m%alm
dﬂmhmﬂutupehhuhﬂuhudﬂmtmﬁnmimlm
segundo Datos recogidos posteriopmmnte y estudios mds reclontes, ban acmse=
Jado tomer cam gastos mdximos de ereciontes, los de 514 metros oddicos (11,000
ples edbicon) por segmio, con la presa de Caballo y 576 metros efiddcos (20,000
pfes ofbicos) por segundo, sin la presa de Caballo,

Al hager los estudios del proyocto para un camwo de 576 motros efdicos (20,000
pios efdicos) por segundo, se vid la necesidnd do ammmtar 'o distancis emtro
1os dlques de 180 motros (500 pfes) a 200 metros (950 pfes), on la yarte alta
ol Valle eopprendids entre Judres=il Faso y ol Arroyo del ilmo. =n la perte
inferior, es decir, desde ol Arpoyo del Alamo hasta ol final, fub necosarfo au~
mmtar el encho del fondo del cama) por exeavar de 20 metros (66 pfes) a 30 me-
tzos (99 pfes) y eunentar en un netro (3,3 pfes) la alturs de los digues.
Momnﬁnseomh.h-mqwhsowmﬂ en ¢l =
trang dosde ol mommento mimere uno de la 1fnca terrestre hasta 's cntreda del
eafifn sbajo de Fort Quitmen fmplicarfs un costo excedonte camo de 1.500,000 -
Mmm“pmnmhm-wm!m.mnhm“)

{o | ol G =Ry



«?le
G | mm}mnmcm.um-umwmem--
- {11,000 pfos cfitdoos) por segundo. ‘ste diferescie se dobe principelmonte sl ea-
mtomhmamiedalta-m“mgmdovh, debide a la mayor
distameia entre loe 2iuos, cn la parte alta, mtre Judres=il Pase y el arroyo Il
| Alm;ummtumalvn&m&emh,mopauMeah“
m&wmxmcheomwm.mmmulAM;
rchmlwitdﬁelocpmmmydnlucmmmmeuutmld-hp-
diemto, Torbidn se emmenmta <1 drea por decmontaw,
!lﬂnhuﬂe&mﬂL-mdamcr.ohtﬁumdcmm(mm,ﬂ
. U costode 1004000 délares, 71 wolwnen eddclonal do torrucsrfas so ostima @@ ==
mmmmmm.m,anﬁuomm
por mstro edblco mportarfa P4P,000 dblares. ©1 sumsuto 8 Yengiin! de low So=
tWQQMIQEMyQMMWIQMW
. ~ @e 380, 000 ‘flaves, Par concepte de demmontes se eumenterfan 36,000 adlares, X1
I m«mmxmmtwm-uulmm.ynumwu-
| uammdmsmmmohm&%mmmalmm.d”
| to Sotal ndictlonad serfa de 1,880,000 ddlares,
. |ld&dmmvaqmdemhdohhmhmmmudlw.mm
rosulta ampliawcnto coppensado por lem cconcmfos Jue puedon hacerse on las ohms
mummm.xunzhm;nmmuzc-&uqun;
Jogedniose un shorrs do 280,000 dflaves, ‘denfls de cste chorro, se Mamimye -
en 800 hectdras (2000 noves) la cxtomsidn de Servens us, por farmer perte dol =
emmos, resu)tsr{a irremisitloronte pordide pave ol cultivo y a 1a vez so alorrs «
nmmmaacm-uuummm-om-
proeionrse,
I BESOMENEDACIONES .
. hmwﬁaum&m*m
|(a) ‘us se construys o1 cmuce rectiffeado de scucrdo con 1os Lineent mtos ostalle-

& @ ieaaciin RPTRRENRe
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| ¢ldos en este infarme y en sus ancms,

i(bl (me se eonstruyn une presa do rotencidn con wn vemo de eopacilad mo mepor de -
123,380,000 Mts, cdblcos (100,000 acros pfes) en Coballa, Nuove México, ©oUed..

{e) “ue se imalen las dreas por seBregar de cada pafs modl ficanic el tram dsl cauce

: proyoetado, en ls forma qw la Coanleidn estine conveniente,

(@) Gue csda pafs admuiera la parto qw lo carrespenia de los terremos jOF sosresar

| ¥y de los necessrios para deveche de vin, a fin de extingadr los doruches 48 rro-
riedad particular sobre diclos terrencs,

(e} Cue emdos pafses carbien ontre sf las droas igmnlos do torrems segegndos aff -
como 1a parte respoctiva de los Serremos adoniridos para derechn do via, o fin -

5 de ue cada pafs temgn, en ol Muture, jurisdiccidn hasta ol centro el couce yeo
tificado on donde fste canstitaym o) Limito Internaciomal,

(£f) cue 1n Comisidn Internacional de Lfmites temsm a su cargo los twaba s de cono=

trueeidn de las cbras y la conserveeddn do cllas wma ves tormdnadns,

D ABEXOS .

fie acompafian los cinco snexoe sisud entes:

A0 W0 3.~ Porfiles del Rfa.
i Muestra grdficamente ol parfil actual del Rfo ontre 1a Presa dol lafente
’ y ol Cafifn dc cuitmem y ol perfil me eo obtendrd el hacer la roctificecidn dol =
| Rfes
ANEXD BRSHED 284~ Plano de localimeidn,

En un plemo gemersi del Valle de Jufrez-71 fano se hn mostrado ol trem -
prolimimar indiednlose con colores y en una $adla mmféricn los terrmmps por so-
gregare= 'n la Isla do Sem Flizario so muestran dos tmmops, WO que sime on gow

nersl ¢l csuce actual del Rfc y obro cue #ime on genarel ol actusl Lfmite Inter=
nacional,
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. A0 HBERO $.= Secciones transverssles t1pos,
\ n este anoxo aravecen créfiesmcnte las 8600iones tramsverselos proyectadas,
con sus caracteristicas hidwfulicas,
LRX0 RO &= Cuencas do drenaje,
in oste anexo se han indicedo con colores y con cifres mméricas las cuomces
hh—bnmmhpﬂn&umﬂuhymhmmah-
ballo,
ANRXD NOIRO Sy Presupucsto,
Ta COLABORACION o
. (a) = la preparacidn de este infome colaboreren con los Ingenicros Cemsultores de
1a Comisidn, los igesores Téend cos, Sofiores, Ingemieres Salvader Arvoyo, Jefe do
In Comisidn de Obras do Defemsa del Rfo Bravo en Jufrez, Chih, y 7.t. Robetson,
. Prestdente del Camité de loctificacidn 2o1 Rfo de la Cdmern de Compeio derl Pae
#0; hadidndose aprovechado los datos valiosas contonidos cn informes previiments
m-mmmnmmmmymm.mmm
los signimtos:
b*mmuamm&alniomw;wumﬂmlb \
. Ingenieros del Capftule de 71 Paso de la isocineidn Amerdoana do Ingomicros, 5 @8
Junto de 198z,
24~ "Informe aobre las condiciones dol Rfo Brovo en ol Sistema de Irrigncidan
Rfo Grande”, por L.M. Lawson, Ingeniero deol Departamemto del Imterior de los ‘atae
dos Unides, 10 do marzo de 1985,
Se= "Hejoramionto del csmoe del Rfo Brave adajo de ¥l Paso” por el Inceniore
Selvador irvoyo, del Gobiermo de México,. Mavrzo de 1925,
4.~"Nemoria prosentndn a los Goblermos de México y de los Estaios Unidos y @
. | ia Comisidn Internacional de Limites relative a la rectificectdn de un tremo del

nbhmad?dhéo&unm.wmm-uemmnmy-
L., Lawson, 25 de abril de 128,




-l

Se= Informn oot cobwe 1n "Mamoria® mterior, por los sefores Rendolph E,
Fishtwen 7 ‘amendo Semtacruz Jr., Ingeni wos Consultores de la Comliddn Inbtornas
gionnl de Lfmites. 12 de meyo do 3085,

Ge= "Lfoctos dol almcememicnto G0 les agnas del Rfo Cremdo soire la erosidn
y ol azolve do la corvlente”, por cl Imgenicro L.M, Lawson, Superintondente dol =
MWMcthluiMWQ. 71 Peso, Poms, seyo do 1998,

Pe= 1 réginen sctusl del Alto Rfo Cpwnde y < problom a que ha dado lugey
en «l Valle do Jufres<il Faso”, por ol Ingemiore Salvedar Avvoyn, Jefo de la Co-
misidn de Obras Go Defense ddl Rfc Drevo en G, Judres, Chih, Maye do 1928,

8y= “Informe scbre la rectiffcacidn del Rfo Crende” por JJl. Ssvage, Ingo-
nicro Proyectista on Jofe del “Puress of Roeclumtlion” de los Estedcs Unidee, 28
de noviambre de 1028,

Go~ "Informe sobrc presupuestos prelimimares pere lo reetdflcaedln del Rio
Brovo de Judrems®) Faso al eafidn do Guitmen’, por los Ingemieros Salvadar AIYOyo
y CJi, Afnsworth, Diefembre do 1928,

10,~ "Proyocto de reetificacidn del Rfo Pravo cntre Jufreretl Feso y o1 Cee
B4n de ‘mitmow', por cl Ingenioro R.M. Priost, Superintoniente do) “igtem do Yuma
del "Burean of Seclamstion” de les Estados Unidos. 2 do meyo de 1000,

Cen todo respeto,
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Incenicro Jomsultor de la_:sa‘l&: ie .stados -
Unidoa,

A los Honorables Comisionados de la
Comimidn Intermnciomal de Lfmites
mlﬂnuyh.':m Unidos,
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ARXE N0, B.~
FROYICTO DE RECTINICACION
BIL CAUCL DL KIO BIMVO NPR: JUAIRZ EL PASO Y W0 GANON DR QXT3
PRESUMJESTO PARA N CAUCE ARTIFICTAL TR 3)4 Mts, CURICOS (11,000 pfes)
FUI OBUTH0 o

1A 14 i VA m
850 heotdras n Dis.50 (6000 scves o D10,20) @ 82.500.
Wﬂ:hh.ﬂ(“ﬂuam&) " 880,000, f 412,500

m.mm (5460 acres a D1e.60) __" 210,000, § 266,000

% lite, Cdbs, de excavacidn a Dis.0.18., § 657,000,

(4,775,000 yds. ofbs, o NMa,0.138) -

6e670,000 iits, Cdbs, on diques & Dis. 0,18, __ "1356,000  { 1800.600
edbs. a Dis. 0.,138).

. 62,50,

Bestos de Direeeidn, Adninistracidn e Trpro=

vistos, 20% del subetotal =4 800,400,
TOTL wwme—ma——— 4350,500,

E con c;pmad de 183,360,000 Mta, odbicos,

(100,000 acros plos) === ~ 4 850,000
GRAN TOTAL . $§ 606,500

unitarios monores de los tarrencs scgrogados, on comparscién -
fimren para cl dorecho de via, proviemen de que se he supussto
unn

recobrarse manuma_ommmmnmj
mleos desvads do hechas las obmas. 5
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