INTERNATIONAL BOUNDARY COMMISSION,
UNITED STATES AND MEXICO.

YINUTE NO. 111
El Paso, Texas - December 21, 1928.

-1 - QENERAL - The Sections of the United States and Mex-

-ico of the Internationsl Boundary Commission convened in joink

session to 1ssue a preliminary report on the stabillzétion ofﬁ
the boundary line and the rectification of the Rio Grande (Ri®
Bravo) between International Boundary Monument No. 1, two mil?s

west of El Paso, Texas and Juarez, Chih., and the Box Canyon |

below Fort Gultman, Texas. Both Governments sensible to tha?
problems arising from the meandering channel of the Rio Grande
which generally is the boundary line, the menace of floods anﬁ
other difficulties, have previocusly instructed their respectlyve
Commissioners to proceed with the study and development of a E
remediasl plan, and the followling statement based upon actual

field surveys and other reliable data 1s respectfully submit

II - FEATORES OF NATIONAL BENEFIT AND INTEREST - The

cities of El Paso, Texas and Juarez, ﬁexico and the valley
lands and public and private improvements of both countries
below these cities to the Box Canyon below Fort Quitman are
annually menaced by the uncontrolled flood waters of the Rlo
Grande. This river which generally forms the International |
boundary line between the two countries 1in this section has a;
meandering channel creating detached areas from one country t.
the other as the result of the natural changes peculiar to sei
I

degree of cultivation, and the extensive national and private'
’ i

-irrigation and other improvements of both countries demand ai

imentary rivers. The present increased settlement, the high!




F
1
|
more _stabilized boundary and protected channel than the mean-h
dering and menaclng river. The treaties now existing and 1nL
force provide for the determlnation of sovereignty of tracts ff
lands segregated from one country to the other by the naturalj
forces of the river, but do not take into consideration or per-
mit artificial rectification and stralghtening of the meander#ng
channel necessary in the portion.of the Rio Grande belng consid-
ered. Experience of the Governments of the ﬁnited States of:
America and the United States of Mexico in maintaining the boLnd-
ary line of the two countriles, and particularly in that sectiFn
between the Internationel Dam and the Box Canyon, shows that the

present river conditions as they affect the boundary create uh-

certainty in land titles and property ownership, and render u#-
necessarily difficult the enforcement of laws of each'country%
III - GENERAL DESCRIPTION OF AREA INVOLVED - The El Pa%o

|
and Juarez valleys of the Rlo Grande extend from Monument No.h,

which 1s the beglnning of the water boundary between the Uniti{ed

States and Mexico, to the Box Canyon below Fort Quitman, Texas,
i

155 miles below, and were formed similar to those of other siit

bearing streams by the deposition of river carried sediment.E

Practically every portion of this valley land has at some time
past been occupied by the river channel.  River changes have
occurred particuiarly during times of high flood, detaching i
areas from one side of the river to the other, and these varj
in size from e few acres to several thousend. Cloudbursts and
general rains over the drainage area of the Rio Grande betweqn
Monument No. 1 and the Elephant Butte Dam 135 miles above have
produced flood discharges at El Paso and Juarez which proved|Fo
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be a serious ménace,not only to the City improvements, but tﬁ
the lands in the. valley below. The City and County of El P%so
- have in the past few years expended one-half million dollars;hn
the profection of City ﬁnd County lands from these overflow &on-
ditioné. On the Juarez side of the river large expenditure%
have been made for similiar work. These protective works ha%e
been largely constructed on unsuitable locations necessarilyﬁ
folloﬁing the meanderings of the stream. On the United Staﬁgs
side of the river in the area under discussion, settlement ad?
cﬁltivation of land has progreséed to the extent that over E
100,000 acres of rich valley land is in a high state of cultfa
vation. Over $7,000,000 has been expended in the constructﬁ
lon of Irrigation and drainage works with an additional equa#
amount expended in preparing lands for cultivation and in oﬁher
improvements. In the Juarez Valley directly south of the rﬂ%er
in Mexico a large area 1s in cultivation. The flood of SepﬁLm-
ber, 1925 caused damages totalling over $500,000 to lands an4
improvements in the United States and a proportionate damagegko

those areas in Mexico which were flooded. |

IV - PAST STUDIES AND ACTION OF THE COMMISSION - In 1Q?4
engineers representing both the United States and Mexico weré
appointed to prepare a plan covering the rectification of thé
Rio Grande for approximately eight miles immediately in the é?-
cinity of El Paso, Texas and Juarez, Mexico. This report wé%
completed and furnished to the Commission and appears as Minqke
No. 61 of June 23, 1925. Both countries, approving the gené%al
engineering plans as outlined in this report for the 1im1ted;

area and length of the river under consideration were 1mpres§?d



with. the problem and suggested a more extended study andrsurqey
which would include the entire length of river between the EJ1|
Paso and Juarez valleys. In the spring of 1928 with author7
1ties and funds provided by both'Governments, the special suﬁ
vey work was undertaken and the field data consisting of tdp&-
graphy, cross-sections, profiles, and other engineering infor-
mation was acquired and is avallable to a sufficlent extent te,
after careful analysis and study, furnish =a preliminary repoam
showing the feasibility of the plan from an engineering and qpn-
struction standpoint. In preparing such a'plan and suggestﬂbg
as the Commission now does the proper and feasible way for aé}
complishing and desired results in boundary stabilization and;
river rectificatien, a8 large amount of important and valuableﬁ
data available from other independent sources has been used. !
These data consist of reports of engineering associations, an?
individual ideas and conclusions, all of which give a generalﬂ
concurrence in the plan which has been adopted of following ahd
stralzhtening in a general way the present channel of the Rio
Grande, provided such control and protective works as shall be

designed will cerry the normal and flood dlscharges of the riter.

V - PROPOSED PLAN - Studies have developed the economy|of

the construction of a dam creating a flcod retention reservoih at
Caballo, a dam site situated 1n New Mexico about 22 miles dowp-
stream from the Elephant Butte Dam, together with a medium si?ed
floodway thru the El Paso-Juarez Valley, rather than a large flood-
way without flood storage. The total indicated economy is 1n

the neighborhood of $900,000, and the reduction in the size o+

the necessary flood capacity 1s from 18,000 second feet to 8 000

4. '



second feet. ' ' o
. The anticlpated crest of 8 OOO'second feet gt El Paso-ﬁs
based on the record flood of September 1, 1925 which originated
largely in the drainage ares to be controlled by the prOposed
construction of the Caballo Dam. The records show that 44,q00
acre feet passed Leasburg and El Paso and an estimated 27,000
acre feet passed the Caballo site. With this 27,000 acre fdpt
controlled, the crest of the flood at Leasburg would have beép
reduced to about 6,000 second feet and at El Paso to about 4,000
second feet. To this must be added about 4,500 second feat !
~which 1s thg maximum discharge indicated as probable from thé
Elephant Butte Dam based on studles of the inflow records atlban

Marcial covering the past thirty years and on the mode of redbr-
: . i

voir operation adopted by the Reclamation Bureau. The addiéion
of this 4,500 second feet will due to rivar storage and crest
flattening, produce slightly less than 8,000 second feet at El
Paso. With the freeboard provided in the design and the kn%wn
bottom scour effect the proposed channel will safely carry ;
crests of 10,000 second feet or more. ﬂ
The treatment to be given the river thru the valley c%n-
sists of a general straightening following the present chann%l
of the river wherever possible and cutting across the bends where
necessary to decrease length. The reduction in river length
thus brot about 1s from 155 miles, the present length, to 88'
miles, the proposed length. This increases the fall from 1|82
feet per mile to 3.20 feet per mile and will so accelerate tpe

veloclty as to, in a large measure, carry aslong the burden oﬁ

sand and sediment which has caused the repid river bottom raﬁs-



ing so marked since the construction of the Elephant Butte Dam
and the consequent absence of the scouring action of large cop-

tinuing floods. Along each side of the new channel and also

along each side of the present river, where followed, levees |

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

the floods. The channel thus created will always be kept cleFr

of brush or other obstructions which might retard the flow. [he

alignment has been so chosen as to equalize the areas which'w?ll

be cut from one nation with those that will be cut from the other,
1

and this treatment brings about the result that the rights-of%way

to be acquired by each nation will practically balance 1in are?.
In general the waterway proposed for the controlled fléod
will consist of e normal water channel of similar size and ca%ac-
ity to the present river bed with levees set back with a totgh
distance of about 230 feet between them. Levees willl be wid%
enough on top to permit traﬁel for inspection and repair and %111
in general be from eight to nine feet high. The alignment h?s
been so chosen as to avold as much as possible all highly impfoved

and cultivated areas, but at many places this practice was im-

practical due to the meanderings of the present river channey}

All earthwork is proposed by up-to-date machine methoés
and the costs estimated are those developed on similar work ﬂﬁ
this locality. Considerable miscellaneous work will be requf%-

ed such as the building of diversion structures, changes in A

present irrigation canals and drains, the comstruction of neﬁ
or the moving of present river bridges, and probably the con{
struction of earth groins or other bank protection, especially

on curveas.




RIVER RECTIFICATION, EL PASO TO QUITMAN CANYON, |
PRELIMINARY ESTIMATES - 8,000 SECOND FOOT CHANNEL. |

Right of Way

: i
1,800 hectares at $250 « « « o + + « « » o » - « « $ 450,000
(4,450 acres at $101) i

Earthwork

5,000,000 cu.mtrs. embankment at 18¢ . % 900,000 :
(6,580,000 cu.yds. embankment at 13.8¢) i

4,310,000 cu.mtrs. excavation at 18¢ . 775,800 Sk
(5,640,000 cu.yds. excavation at 13.8¢) 1,675,800
Clearing o , ' 1
1,100 hectares at $62.50 « « v v o « « + o o o . - 68,750
(2,720 acres at $25.30) , ST R
Groins o _ o : !
‘ : li
540,000 cu.mtrs. embankment at 18¢ . . . . . . . & 97,200 -

(706,000 cu.yds. embankment at 13.8¢) .. T
ﬁ‘_)'a] J.‘b\') ¢

Special Work

$ 150,000 f

One Diversion Dam . « « « ¢ o o ¢ o
Changes in Canels and Dreains . . . . 50,000 !
TWO Bridses . . * . . - . o . . O [ I ] 75,000 275,:000

Sub-TOtEL . o « « + s s o s 4w o o« o+ . $2,566,750
20% Englneering, Overhead and Contingencies . . . 515;550
TOLAL « o o+ o« o e e e e e e e e e $3,oaoj?oo
Estimated Cost of Caballo Dam « « « « o o « o o 850,000
GRAND TOTAL « « + « « o o o o o o o o o o a $3;950jggg

Proposed Channel Length - 141 kilcometers ( 88 miles) i
Present River Length - 247 kilometers (155 miles) ;

Elevation Beginning - 1128.00
Elevation End - 1042.00

Average present gradlent .00035 - 1.82 feet per mile
Average proposed gradient .00061 - 3.20 feet per mile



In the acquisition of field data, in the preparation 6%
engineering studies and in the detall development of this en%
ineering plan, now submitted, the Commission has had the valq-
able assistance and cooperation of Engineer Salvador Arroyo,i
Chief Engineer of the Juarez, Mexico Flood Control Commission,
and Consulting Engineer C. M. Ainsworth of the United Statesj
Section. Important and valuable suggestions and constructiv?
comments were also contributed by Engineers Louis C. Hill ofi
Los Angeles, and J. L. Savage, Chief Designing Engineer of tye

Bureau of Reclamation. !

VI - FINDINGS AND RECOMMENDATIONS OF THE COMMIS SION -1
(a) This Commission submits and recommends the plan as outliéed

in parsgraph V as feaslble from an engineering and construction
standpoint. i
(b) The Commission recommends proceeding with the development

of finsl detalls of design and estimates of the plan submittéd

EXHIBITS.

1. Map showing proposed general location and areas detachéd.

2. Cross-sections of proposed channel.

3. General plan of Caballo Dam.

4. Typilcal location new channel super-imposed on airplane
mosgalc.

MEETING adjourned subject to cell of elther Commissio%er.

- wes @SmEBEmmEowma S -

/{c??Z71 -‘/(214_4J—1z;f714-

Commlissioner of the United States

b—d2524;4¢£§;;;’2¢7’ f24;,1¢¢>a,¢

Commlssioner of Mexico .
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PRELIMINARY ESTIMATE

Right Oof WAY + « v « o « « « « « < 148,000
River Diversion . . ¢ ¢« « ¢« « & 18,750
Spillway and Qutlet , . . . . . 291,230
- 208,020
Construction Camp . . + « ¢ o & 20,000
Engineering and Consiruction . . 20,000
Sub-Total . .+ + ¢« « & o + & o & 706,000
Overhead . . + + « ¢« ¢ &+ &+ « 4 . 70,000
Continzencles . . . . « « ¢« ¢ & 74,000

Total

Fstimated Cost . ., . . & 850,000

i i

[Py N
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INTERNATIONAL BOUNDARY COMLISSION
UNITED STATES AND MEXICO

RIVER RECIF ICAYICN
EL PASO AND JUAREZ 1C QULTMAN CANYON
Z .

CABALLO DAM
50,000 ACRE-FEEL RESEHRVOIR

PRELIL'INARY ESTLMALE DRAVING

[ Adopted from Dureau of Reclamation Drawing #23D-1356
El Paso, Texas - 12t4-1928
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Condx: X0 INT NACYONMAL 3 LINITES
ST TULNTCG Y BTN T LU UTTI00.

ACTA Hﬁm. 211
il Yago, Texas, n ’1 de diciembre é&p 1U. 8, .

s~ lac (saciones de Héxico. y Qe

los histudos Unidos de 2a Comisidn Intcrnacional de Limiten, ue

reunieron en sesién unfdu para redactar un informs yreliminur

robre la estadbilizacidn de la ifnea divisoria y sobre la‘ieot1~
ficacién ael :ifo Brove (Grande) entre el monumento Mimero. 1 ael
1faite internacional, & doos midlas al Geste de !l iato, Tixas,

y Ctudmd Judrez, Chihwuaiua, y o) ca:ion de Cajoncttos (Box) avajo
de Yorts (uitman, Texas. Ambos %obicrnos, conscientes dc Loc ==
prodblemas e surjen con motivo de los canbloa de cauce &fbiew
dor a divagaciones del rfo Brave yue, en genoral foran la l{nea
divisoria, asi ocomp de lus amenazas de inundacionss ¥y de ptrus
dificultades, habfan dadu instrucoiones, con antertoridad, o
stis reapectivos Comlaionidos para yue procsdieran al eetu@lo y
Gesarrolle de un proyecto ue remedie eca situacidn, yor o --
Gue resietuccamcnte po somete @1 piguients informe Lasado. co-
bre levuntamientos topordficos reoientes y otros datoe fide:llge

NOose

poblucionen de Ciuded Judrex, Chihualive, ¥y i1 favo, Texas)

106 terrencos del Valle y lus mejoras, tanto pidlices como pare
ticulares, de wmbo: tofses abajo o cctus cludades haeta #1 -~
eaon de Cujoncitos (Nox) abajo de Yort \uitman, estan amaza~»

dns 0ada @&.i0 jor las creclientes no re;ularizadan del rfo Rra-

=)



=¥0. ‘"inte rfo, yue generslmente forma 1a ifnea Aivisoria
intornacional entre los dos Faf{ses, tiene ¢n e:to-trnmolun
cauoo'dzvag;nta que corta terrence de un rafs al otro, #o-
mo reaultago de 1ou oanblon natureles ue eson peculiarep

a lce rfoi sodimontarios. il crecients desarrollo actusnl de
esta sons, su alto grado de oultivo, sus sxtensos cistem .s de
riego necionales y particulares, asl como otras inversi¢gnos
en anbos Fafses, exigen un caucrc lim{trofe mis estabdle f [iTo-
tegido que el de un rfo divegante y anenazador. Loe Tratados
que ahora extsten y estdn cn vigor, ewstipulan la forma de fie-
jar la ooberan{a sobro lus porcionea de terrano aegicsuéno
ge un tafe al otro por lae fuerzas naturalen ds la cbrrinntc
dal rfos ‘pero no tienen en cucnta ni yperoiten lo rectifico-
cién artificial del cauce divagante yue es neconcria on la
regién del r{o Bravo antes uencionada. La experiencia o -
los Gobiernos de los itados Unidos llexicanos ; ds los ﬂata-
dos Unidos de “mérics en la conﬁorvacién de 1a 1f{nen diéxeo-
ria entre los dos safess ¥, eapecialmente en el tramo cgme-
prendido entre la prosa internacional y el calon de Cajdnci~
tos (Box), dexuestra, por 1o yue hace al 1{mite internad¢io-=
nal, que las condiciones actusles del rfo crean incertidume

- bre en los t{tuloc de lus terrenos y en los derechos dcfpro-
;letad y Mmoen innececariementes di1ffcil le aplicacion d¢ lus

leyes de cade Fafs.
A Ny LA SUlA T LMTiT0. Lés

Valleo de F1 Faoo y Judresz del rfo Brave {(Qrande) coaprénden

desdc el monuwontc Nimers 1, que xurca el priacipio de la ife

Py
-,



~nea divisorig fluvial ecntre Néxico y los j:tadoa Unidos
hosta el ceion de¢ Cajoncitos (Box) abajo de Fort utltman,
Texas, <50 kildmetros (155 millan) r{o abajo: tuo;on forpae
dos por el depdeito del medimento moarreado por el rfo, Ue
nanera semejante & otros valles atravesmdos por corrientto
sedimentariae. Iuede decirse yue, pricticanents, cade pHre=

0idn de los terreacs de esus valles estuvo en alzuna éypopa -

oGu;ada por el lecho de la corriente. Los camdios del rfo -~

nan osurrido preferentemenre, durants los perfocios de av&-
nidas, segregando de un lado sl otro del vrio terrenos ce'tn-
me.ios varisbles desde unae cuantss hcotaras hasta varion . mi-
les do heotarms. ,Juaceros torrsnciales y lluvias generpee
1izadas en la cusnoca trivutaris del rfo liravo entre ol m?-
numento nisero umo y la pre.u de L) l'lefante, 16 xilémetros
(135 milles) arriba, han producido oreoientes en Ciuded Jude
res y i1 iaso que han significadc una serie senass no spla~
mente ypara las mejorus urbanss sino, tanbieén (ura loa\tm;-
rrenos del Bajo Valle. Ia ctuded y ol Condado de 11 iamo
han erogado 6n unos cuentos asas medio milién de délarem -~
en protsger le ciudad y las tierrae del Condado en contrp =«
de osts pocibilidad de inundaciones. :n la margen del =fo
del 1ado de Ciudad Juires, se han ercgudo grandes cantidudes
en trabajos semsjuntes, Litas obras de defonsa hnun sidd -=
somstruidas, en gran parte, en localitcciones inudecuu-~=
das por tener Gue asguir necesariaiente los meandros  sswe
del rf0. :'n la inrgen amricans del rio, en la sons de wue

se trata, ila poblacidn y el cultivo e tierras ha progresado

-3.



husta e} ;;ndp ¢e que en ls actualided exicten res Jde 40,000 hects.
LG U457 acres <le tlerram £ériiles én Antenso cultivo. Ly e
70000 100 délares ¢ luuy gaatandio en 3a aonctruscidn de dorac

ce 1rrigxoidn y de Grenals, y ups sumn 1gusd, aaicionsl, to ha
SeRLKI0 ¢n prejurar las tierrws para ol eultive 5 «n otris iKe
jorams. !n el Valle de Jufwex, Juctanente si .ur del rfog cn

Léxico, extite sn cultivo una grin extensidn de¢ terrenos: L
crectonte de septiesbre de 1925, caned dsuos ue luporta:}on -
‘ade de 950,500. 461aTes o lus tierraa 7 & 168 BCJOres Oxlu-
tentes en 1os ..otadoa Untdoss ¥ norjuicios en lap partes :Srmu-
Andan d6) 1ado ezICAN0 cuYo YAlor pucde astimarec en LI or=
cidén & 1o resentidoe on cl lado snericans,

- IVee FUOMINNTG Y A0U D0 AT RO N it T O 4 -n

1578, a8 no Lraran ingenierce Que en repyresentactén ce ndxie

00 ¥ e 108 . otador Unidom, jreperaran un groyeoto ;aPe ia rece
tifsancién a1 rfo Jravo sn una =xtennidn de ocho mﬂ&gs*: i puLhe
nadunente, on las cereanfas de Cludad Judrcs, Chihushua, y 1
00, TeXans ~:te informe ne compietd y se yprossntd a .lm'(.?ms -
etén, ¥ iorms parto del acta ndmi.ro secenta y umo del weintitrés
ds Junte de nil novecienton veinticingo. 2boa aablemoiﬁ; al -
aprobar el proyceto tdonico delinando &n see Inforae y e 6o -«
contrajo a usa 2ona y longisud limttados del treanc del ri;'o one=
toncue estudisdo, se tnteressron por el prodlemd y m:iﬁumn

Gue ue hiofeyan estuiton y levantamientos topograficos me Ixe
tempos Que incluyeran tods ia lomgitud del rfo comprendida en-«

tre los vValles de Jufres y de 53 imeo. .n 1a primavera go 10ic,
con autoiizacidn ¥y fundon ouminiatrades por andbos judlernos, o

wlfw



saprendieron trabsloc espescialens de canpo yue permitieron ve-
coger la informactén proporeionada por los levantnmlenubo to~
pogréficos, el trazo de seaciones tranaversales y per;thoa. Yy
otros truvajoe de ingenierfa,, en cantidud dbustante paﬁp pernie
tir, después de estuilos y annlisis culdadosos, 1li prepara~--
eidn de un informe preliminar gus muestra la taottbilldhd del
proyboto desde el punto de viate de 1a ingenipxfa y;ln.ben--
truecidn. La Comieidn, al preparar dicho proyeoto ¥y augortr.
como 10 haos, la forma convanisate ; {motidie paru llcahr a
ios resultadon deseadoc ds eatadilizar la ifnea dtvtouni. y
hacer la reotiftcacidn del rfo, ha hesho uso de vailosdp datos
provenientes de otras offcinas agenas & ls miasxm. I'ntas datowm,
consisten en fnforness de assoliaciones de ingenicros y dh tdeas
y conclusiones individumles, que emtén de acuerdo oon &2 pro-
yeoto Que se ha adoptedo de seguir y rcotifiosr de una Manss
general el actual onuce del rfo Bfavo. slenpre Jue dicﬁhs -
obras de control y defenss, somo ¢6 proyootan, soan oaﬁnao-
de eontener ol caudnl normel y ¢l de cracientes del rig Bravo.
Voo PRUYICIC.» los eatudios han pueato de nanificsto
wue la soluot én mis econdmioca oomeiste en la constrgoogén de
una presk Gue £orme un vaso de retencidén de orecientes en 1a
boquilla de Caballs, Muevo Méxieo, aproximadazente & 3% kms.
(<2 ntllias) aguss aboic de 1a presa de ;1 Llefante, ¥ #a cone~

trugeidn de un cauge de aediana capacided a truvés del valle
de El im0 ~ Juirem, en vex de construill un cauge, Con Capa-

|
cidad pare grandes avenidas que 0o requerir{s sin el almacenas

miento de Calallo, Ia ouwna totsl ue ee econuomiza es do cerca
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ae 900y 500. adlares y la reduccion de la capacided reieride
gura dtcho caﬁc- o3 de 509.7 mstros elbicos, por segunfla { ~-
(18,0600 piés eibicus por segundo), & 226.,5 metros oupicee por
segundo {U,000 plée cidblecon por cegunde). la estimuoiin del
#A8to mAximo de creoientes de 26,5 metros cibicge por gegune

do (8,000 p1és odbicos por cegundc) L ue es do ep;erarsé en 21
iago, estd dasada en los dateo recogidos durante la creclcnte
del 1@ dciatptlembro de 1925, quyo origen, en su mayor p&rto.
tuvo lugar en la cucnca triduteria del r{o yus (uedard cpntroe
Jada mediante la proyectads eonstoucciin de la presa de fada-
1los Xoo reglstroc musstran que 54 350 000 metros c¢UbicDs --
{44 ©00 ecres~piés) pasaron por Leasdurg ¥y i1 issc y se oploula |
que for cl sitio de Caballo pusaron 33 3U0 €00 metrus odbices
{27 om0 aqreu-piio). el volumen de avenidas en Leasthurg fjue~
dar{a refucido & 170 metros cibicos por cegundo (6 $0O p@‘l
cudlaos por segundo) y como & 113 netros cUbicon por negﬁnﬂo

(8 200 pide olbicos por segunde)} en %1 Jaso. A lo anterior

debs adadirse el gasto aproximedo de 127 metros oibicosn ﬁor ce=
sundo (4,5&019163 clbicos por segundo), Gue es el junto ﬁixllo
prodable Lue se estimm yue puede provenir de lia prase ds 11 .le~
fante, satimacidn (ue se Baea en loe estudios de los reglotroe
do gasto en lan karoial, que adarfan loo Gltimoe trsinta ados y
en 1a formm de operncidn del regeptaculo adoptado por el Bureau
of Reclammtion. La adicidn de estce 127 metron aibicos pbé segune
do (4,500 piés cldicos por segunde), darén poco menos de 226 me~
tros cibicos por segundo { 8,000 ptée cidioos por segundp) en

e



1 Tase, Aebido a la regulsarizacidn del sgua que ge obtiane
en el leoho mayor del r{o y al adatimiento de 1w oresta. Cun
la altura que gueda lidvrc en los dordos, conforme al pro&eoto.
y la socavacidn que e tube se projucird en el fondo, ¢l caucs
rroyectudo acarreara con seguridad, gastes de creciente ?asts
de 263 motros cibicos por segundo (10 00 ,1éa cidicon ;or ve~
gundo) o mis. Yao odras ue ve proyccta hacer en ol rfo. a tra~
¥8: del Valle consipten en una rectificacion general sihiendo
el cauce amctual, cuanio ses posidle, y efectuando cortenﬁa tra~
vép e lco curves dol rfo cuanio sea ncccognrio acortar 1y lone-
gltud e 1as mismus. Lo longhitud del rfo se reducird, dd este
mido, e 257 kildmotroa (155 mtllas), ue e» 1a lonyitud sctual
del tremo, a 141 kildmctros (68 millas) Gue ec lu longitud ==
ue ce proyecta. © uto troe oconaij;o un aumnio de pen@ionpe ds
Co35i035 & G061 (1,02 piés por mille & 320 piée por ~1l1la)
que scelorara la volociced hasta yeratteir, en gron partdy 61
acarrec el volumnen de arens y sedirmento cuyo depéoito Nk sido
1u causa de yue el lccko del z{o ne huya elevado tan rdgidasen-
te Jecpués de i construccidn de le preca de il ilcfante y co=
-mo congecusncia de 1. falta de cooavacién - rodueida pgr cree
cientos fuertes y duraderas. i lo largo de eada laco del nuevo
cauce y taadién a 1o largo de cnda lado del rfo en donad no ==
huya nuevo cauce, se construirdn bordos de aliura sufioisnto y

"le bagtonte separados uno de otro para permitir el paeo'de las

crecientes. ;.1 cauge asl formado, ce mantendrd linpio Q¢ ruzae

y de otras obstrucciones yue puedan rotardar 1y corricnfe. .e
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ha proyectado sl trero del canal rectificado de manera de
lograr Gue las ext: noione: de terceno cortedas de uno'y'dc
otro tafs sean equivalentcs entre of, pra¢edimiento que trae-
ra consigo que 1os derechos de via gue cods NMactidn tengh Gue
adquirir ¢t mbién yusden, pricticanente, compensados: n gé=~
neral sl caude Que 66 Proyescta par: ol pasn 42 las croecilene
tee regularizadas, consistiré en un canal normsl semejante -
on tamailo y capscidnd al ceuce actusl cel rfo, con bordpe coe
locatoe & 70 metros {230 plés) uno de otro. los bordos perdn
ce guficiente anchura +n su parte superior, :aca perxitir el
trdnsito por ellos, para fineg de inupeecion y reparacﬁénoa;
¥, an general marin de 2,40 & 2.70 metros (L & 9 piés) ﬁo ale
turs. %1 traso progucsto procurs evitar, hasts donde es po-
si{ble, los lugares .uc tengan mejoras o que estén cultﬂ¥ado-5
pero en nmuchos stitios estc ne ha podido lograrse acbldﬁls --
loc meandros del cauce actusl del rfc. i.e propone (ue tpdaa
1as terracori{ns se hagan eapleando maquinsria uod.rat.lmoa COx=
tos unitarice Sensiderados en ¢l presupucsto son unéloﬁp- & -
los obtenidos en trabajos semsjantec en la reghfn. cerd nece-
sario enprender diversas obras tales 0OmO Lrelas (e dentvacidn,
modifioacidn de Jos actuales oanales de riego y dc dreumje, -
construceién de nuevos puentes ¢ camdio de lugar de lod mige~
0w, ¥, prodadlements, la construccién dc espolones u qtrs <
ospecie de obras de proteccidn de los nhrgenss, espacislmens

te en lo@ tranes en Curva.
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1.% heotarns, 8 2504050 DOXINe ppgase 3 AW

(4,450 scres & 3201)

500004000 dc mtﬂgaCﬁb.o dlamigrill
en bordos, & ¥0.1E dols.y H00,L00
(6, 580,000 yardas ciblcas a 13.8£) '
4, 310,070 do mis. oubs.de material .
. de excavsolén,a .16 dis. 774,600

(5,640,000 yan. cébicas,a 13.5¢ ) 1,675,450
5.100 heotarws 3 6205{3 (- 17 0" PO 6&.?9;

3.?29 acres & <2%.30

. = ?55.300 site. cuds. Jde material en

h-ondt)g. Y 3001\,— dol.o tessanyn ‘-}?.ki-ff
?G6.U°° yie. cudicas a 1306 ‘

. Uno prees de derivacidn eceeeeceees 3 150,000

Cambios en obras Jde riego y dre=

NRJG svvecevesecsnnassresnnsnsers §OQUUG
. DOu ,uentaNs sessessvessvscassece ZE‘L:&& Gl

UB'?O?AI& '..l!....'!...‘l....ll..’l'..!‘_ooo. ‘:"56$|?5i3
SIRCOYOM A LIRT. T AACTOR 4. T80 VIRTUL,

20’ dal Lub=tota) .cseivectricesrasscronccas 5152 iﬁ.
PTOTALoarcvsesvevscscsnssessnscasrnnsscnsnes J 3.06‘901{}0
Costo eetimndo pare la presa de Caballo LSl i
G TOTAL wevcesvossevsesconvacsssscsstacse 3 3.93@.1CU

Longitud del ¢ 68 -XOYettOeceracerrss 341 kildnetron i y millas)
Longitud del rfo GOLUBRY ceoscasovsscnvesesch? ktlometroes (1Y5 nillus)

risvesiones del proyecto.=irinciplo,~ 1125,G0 motros
Hlievaciones del proysoto.~ Finm o= 1042,0C netron

iendtents media en el rfo actual 0.00035 {1482 ptés por milim)
Jendtente media segin ol proyeoto 0.00061  (3.20 piee jor Mmilia
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o la adyuisicidn de detou de ommn o, en lop estudios
de ingenierfa y en la preparacidn de los detalles del dusa~
rrelle dsl vroyscto us ee szomste, la Comisidn ha eontaco -
con la valioss ayuda y cooparaoidén del ingeniero Salvaiee
Arroye, Jofe de lJa Comisidn de (Obrac de DNefensa dal ifo Brae
vo en el Velle ds Judres, ¥y con la del ingentero C. M.
Atngworth, Ingeniero Consultor de la Ueceidn de loa Hotudos
Untidose.

Ee han odtenido sugeationes importauntes y valiosag y
comentarios prdoticos, del Ingenierv Louts O, Hill de Lﬁa
Angelea, asf como del .r. J. L. Cavage Ingentero en Jef¢ do
sroyeotoas del Murcau of ilsolamation.

Viee CONCLU JON. JACON. W DE

(8) RBote Comisidn presenta y recomiends el proycce
to delinendo en ol pdrrafo V como factidle desde loe pusitos
de visle de la ingenterfa y la construccidn. .

(v) 1a misma Comisién recomienda que oe continue
con 8l dusarrolle &e los Ultimos Jdotallec del proyeoto ¥ el

presupuesto de los miasnos.

ANEXODs
1. ¥lano que {udica el traxo general eh Lroyecoto y
las &reas por SOgregal. '
2. ‘ecoiones trangversales tipes del cauce prupuﬁoio.
3. Flano de la presa de Cadballo.
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4, Zjes.le de localizncién del nuevo cauce indi-
oado en un ylano aérec~-1otografico.
;¢ levantd la seeidn rura volver a reunirse a llainde

ge ocualuiera de los Comiatonados.
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