-1co of the Internationsl Boundary Commission convened in joinf

INTERNATIONAL BOUNDARY COMMISSION,
UNITED STATES AND MEXICO.

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

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

]
the boundary line and the rectification of the Rio Grande (Rio

. |
session to 1ssue a prelimlnary report on the stabilization of

Bravo) between International Boundary Monument No. 1, two miles
west of El Paso, Texas and Juarez, Chih., and the Box Canyon |
below Fort Qulitman, Texas. Both Governments sensible to the?
problems arising from the meahdering channel of the Rio Grand%
which generally is the boundary line, the menace of floods anh
other difficulties, have previocusly instructed their respectiLe
Commissioners to proceed with the study and development of a E

remediasl plan, end the followlng statement based upon actual |

field surveys and other reliable data 1s respectfully submitted.

II - FEATURES OF NATIONAL BENEFIT AND INTEREST - The |
cities of E1 Paso, Texas and Juarez, ﬁexico and the valley

lands and pudblic 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 Rio J
Grande. This river which generelly forms the Internaticnal E
boundary line between the two countries in this section has a;
meandering channel creating detached areas from one country t%
the other as the result of the natural changes peculiar to seﬁ-
imentary rivers. The present increased settlement, the higﬂg

degree of cultivation, and the extensive national and privatel
‘ i

-irrigation and other improvements of both countries demand ai



F
I
|
more _stabilized boundary end protected channel than the mean-h
dering and menacing river. The treaties now existing and 1nL
force provide for the determination of sovereignty of tracts #f
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 straightening of the meander}ng
channel necessary in the portion of the Rio Grande being consid-
ered. Experience of the Governments of the United States of:
America and the United States of Mexico in maintaining the bohnd-
ary line of the two countries, and particularly in that sectiFn
between the Internstionel Dam and the Box Canyon, shows that the

present river conditions as they affect the boundary create ub-

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

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

i
which 1s the beginning of the water boundary between the Unit%d
States and Mexico, to the Box Canyon below Fort Quitman, Texas,

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

bearlng streams by the deposition of river carried sediment. :

Practically every portion of this valley land has at some time

|
past been occupled by the river channel. River changes havé

occurred particuiarly during times of high flood, detaching

areas from one side of the river to the other, and these varj
in slze from e few acres to several thousend. Cloudbursts aAd
general rains over the drainage area of the Rlo Grande betweqn
Monument No. 1 and the Elephant Butte Dam 135 miles above havP
produced flood discharges at El Paso and Juarez which proved|?o

|

i

|
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be a serious ménace.not only to the City improvementa, bdbut tq
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;ﬁn
the profection of City ﬁnd County lands from these overflow éon-
ditioné. On the Juarez side of the river large expenditure%
have been made for similar work. These protective works haﬂe
been largely constructed on unsuitable locations necessarilyi
following the meanderings of the stream. On the United Staﬁ%s
side of the river in the area under discussion, settlement ad?
cﬁltivation of land has progreséed to the extent that over
100,000 acres of rich valley land 1s in a high state of cult£4
vation. Over $7,000,000 has been expended in the constructﬁ
ion 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 ané
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 1924

engineers representing both the United States and Mexico weré
appointed to prepsre a plan covering the rectification of thé
Rio Grande for approximately elght miles immediately in the @?-
cinity of El Paso, Texas and Juarez, Mexico. This report wé%
completed and furnished to the Commission and appears as Minqﬁe
No. 61 of June 23, 1925. Both countries, approving the gené%al
engineering plans as outlined in this report for the limitedﬂ

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



with.the problem and suggested a more extended study and survey
which would include the entire length of river between the Eﬂ

Paso and Juarez valleys. In the spring of 1928 with suthor-
: , _ |

itles and funds provided by both Governments, the special sur-
ol

vey work was undertaken and the fleld ‘data consisting of tOpq-

graphy, cross-sectlions, profiles, and other engineering 1nfor-
mation was acquired and is avallable to a sufficlent extent tp,

after careful analysis and study, furnish a preliminary repoqh

showing the feésibility of the plan from an engineering and dbn—

struction standpoint. In preparing such a plan and suggestihg

as the Commission now does the proper and feasible way for ac

complishing and desired results in boundary stabilization andi

river rectificatién, a large amount of important and valuableﬁ
data avallable from other independent sources has been used.?
These data consist of reports of englneering assoclations, an%
individual ideas and conclusions, all of which give a generali
concurrence in the plan which has been adopted of following a%d
straightening in a general way the present channel of the Rio?

Grande, provided such control and protective works as shall b%

designed will carry the normal and flood discharges of the river.

V - PROPOSED PLAN - Studies have developed the economyﬁof

the construction of a dam creating a flood retentlion reservoiL at
Cabello, a dam site situated ln New Mexico about 22 miles dowh—
stream from the Elephant Butte Dam, together with a medium si?ed
floodway thru the E1l Paso-Juarez Valley, rather than a large ylood-
way without flood sﬁorage. The total indicated economy is 1#

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

the necessary flood capacity is from 18,000 second feet to 8,&00

4. ﬁ



second feet.
The anticipated crest of 8,000'second feet at El Pasoiﬁs
based on the record flood of September 1, 1925 which ofiginaé%d
largely in the dralinage ares to be controlled by the proposed
construction of the Cabello Dam. The records show that 44,q00
acre feet passed Leasburg and El Paso and an estimated 27,000
acre feet passed the Cabsllo site. With this 27,000 acre fé?t
controlled, the crest of the flood at Leasburg would have beéh
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 feeté
~which 1s the maximum discharge indicated as probable from thﬂ
Elephant Butte Dam based on studles of the inflow records atlgan
Marclal covering the past thirty years and on the mode of re%%r-
voir operation adopted by the Reclamation Bureau. The addiéion
of this 4,500 second feet will due to river storage and creat
flattening, produce slightly less than 8,000 second feet at E&
Paso. With the freeboard provided in the design and the kn%wn
bottom scour effect the proposed channel will safely cerry ;
creats of 10,000 second feet or more. ﬂ
The treatment to be gilven 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 1n river 1ength
thus brot about is 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 th
valoclty as to, in a large measure, carry slong the burden oﬁ

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



ing so0 marked since the construction of the Elephant Butte Dapn
and the consequent abasence of the scouring action of large cob-

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

along each side of the present river, where followed, levees i
will be built of sufficient height and far enough apart to pa!s
the floods. The channel thus created will always be kept cleEr

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 o%her,
and this treatment brings about the result that the rights-of%way
to be acqulired by each nation will practically balance in are%.

In general the waterway proposed for the controlled fléod
will consist of a 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 will be wid%
enough on top to permit travel for inspection and repair and :111
in general be from eight to nine feet high. The alignment hﬁs
been so chosen as to evold as much as possible all highly imgfoved
and cultivated areas, but at many places this practice was 14-
practical due to the meanderings of the present river channey}

All earthwork is proposed by up-to-date machine metho%ﬁ
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 4

present irrigation canals and drains, the construction of neﬁ
or the moving of present river bridges, and probadbly the con%
struction of earth groins or other bank protection, especialﬂ%

on curveas. ||



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

Right of Way

Earthwork

: i
1,800 hectares at $250 . . . « v « « &« « o « « . . $ 450,000
(4,450 acres at $101) .

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 S
(5,640,000 c¢u.yds. excavation at 13.8¢) 1,675,800
Clearing - _ ' ﬁ
1,100 hectares at $62.50 « « + v v o « 4 o o o o . 68,750
(2,720 acres at $25.30) , ST e
Groins o , B : !
- : ' I
540,000 cu.mtrs. embankment at 18¢ . . . . +» o . . 97,200

(706,000 cu.yds. embankment at 13.8¢) .. o
TXAR AL
Special Work e ;

$ 150,000 j

One Diversi On Dam L] L] * L] L] L] L] L ] L] L]
Changes in Canals and Dreains . . . . 50,000 !
TWO Bridses . L] * L] . - * . L] [ ] . [ ] L] 75,000 275 ,_:OOO

SUb=Total . &« 4+ & + 4 o 6 4 4 e e e e e $2,566;?50
20% Engineering, Overhead and Contingencles . . . 513;550
TOtal « o 4 4o e e e e e e e e $3,oaojhoo
Estimated Cost of Caballo Dam « « « o & o « o « & 850,000
GRAND TOTAL o « o = « = o o o o v v o o o . $35,930200

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

Elevation Beginning - 1128,00 : : |
Elevation End - 1042.00 : i

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



In the acqulsition of fleld data, in the preparation df
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 Statesi
Section. Important and valuable suggestions and constructiv?
comments were also contributed by Engineers Louis C. Hill ofJ
Los Angeles, and J. L. Savage, Chief Designing Engineer of tde

VI - FINDINGS AND RECOMMENDATIONS OF THE COMMIS SION -1

(a) This Commission submits and recommends the plan as outlined

Bureau of Reclamation.

in paragraph V as feasible from an engineering and construction
standpoint. [
(b) The Commission recommends proceeding with the developmenﬁ
of final detalls of design and estimates of the plan submittéd
EXHIBITS.
1. Map showing proposed general locatlon and areas detachéd.
2. Cross-sections of proposed channel.
3. General plan of Cabsllo Dam. !

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

MEETING adjourned subject to call of either Commissio?er.

- ewes mEEmEw S aa S -

CommIssioner of the Unlted States

M/ f?-'?.‘- .n‘t"r?:-c- <

Commi ssioner of Mexico .
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PRELIMINARY ESTIMATE
Right of WAY + + « « ¢« « « « « « 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 . ¢« « . ¢« &+ ¢ « ¢ & & 706,000
Overhead . . . . . + .+ « ¢« « . . 70,000
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COndx: X007 INT. ANACYONAL 3 LINITES
ST TULNICG Y RN T LUl WTIT00.

ACTA Time 212 -
il faso, Texas, & 'l de diciembre ép 1U. 8, .

o= lac Usaciones de Héxico. y Qe

loe hstudos Unidos de 2a Comieidén Intrormacional do Linitenw, ue

reunieron en scsidn unfda pars redsctar un informs preliminur

robre la estabili-acidn 4e la 1{nea divieoria y sodre la‘ieot1~
ficactén del :ifo Brave (Grande) entra el monumento Mimero 1 del
1faite internacional, a dos millas al Geste de (1 ia:o, Thxae,

y Ctudad Judrez, Chilwaiua, ¥y el caion de Cajoncttos (Box@ avajo
de Yort uitman, Texasa. Ambos Godicrnose, conacientes dc ioc -
problemas (ue surjen con motivo de los canbios de cauce &fdiew
dos a divagacionem del r{o Bravo yue, en general foran la linea
divisoria, asil como de lus amenazas de inundaciones ¥y de dtrua
dificultades, habfan dadu inmatrucoiones, con antertoridad, s
st's respectivos Comisionidos pura ue procedieran al eotn@lo y
desarrollo de un proyecto . ue remsdie eca situacidn, por Jo ==
ue resistucsamente vo somete 81 ciguients {nforme Lasado. ro-
bre levuntamientos toposrdficos recientes y otros datoe fideiige

NOse

pobluciones de Cludad Judres, Chihuahum, ¥y i1 fano, Texas)

106 terrencs del Valle y lus mejoras, tanto plidlices como pare
ticulares, de smbo: tnfaes adajo e cctus cludades hoeta p1 -~
eaion de Cujoncitos (Jox) abajo de Yort \uitman, estdn amaga==

4ns oada e.i0 jor las creclentss no re,ularizadan del rfo Rra-

w]lw



~¥0. ‘icte rfo, yue generslmente forma 1a ifnes divieoria
internacional entre ios dos Fafsen, tiene c¢n eutc-trnmo.un
canoo-dlvaannta que corta terrence de un Fafs al otro, éu~
mo reaultqdo de 10u canbio:: natureles que son peculiarej
a lce rfoi sodimentarios. il crecicnts desarrollo actunl de
esta sons, su ailto grado de cultivo, sus sxtencos cistemn.s de
riego necionales y particulares, asl como otras tnversignos
en anbos Fafses, exigen un caucc dimftrofe mis estable f 2
tegido que €l de un rfo Alvagants y anenazador. Los Tratedos
que ahora extsten y ostdn cn vigor, estipulan la forma de fie
jar la soberanfa sobro lus porcionea de terrano aegfcguéno
ge un tafs al otro por las fueriae naturalen ds la cbrrinntc
dal rfo; ‘pero no tienen en cuenta ni yermiten lo rectifico-
cién artificinol del cauce divaganto (ue o8 neceocria en la
regién del rf{o Bravo antes mencionada. Lo esperiencia éo -
los Gobicrnos de los Litadoe Unidos llexicanos ; ds los ﬂata-
dos Unidos de “mérics en la eonﬁorvaeién de 1 1{nen diéxeo-
ria entre los dos jafess ¥, especialmente en o3 tramo cgme-
jrendido entre la prosa i{nternacional y el ca.on de Caj¢ncie
tos (Box), dexuestra, por lo yue hace al 1{mite internad¢io-=~
nal, qua las condiciones actusles del rfo crean incertifume
~ bre en las t{tuloc de 1us terrencos y en los derechos dcfpro-
;letad y hmoen innececariaments diffcil le aplicacion d¢ lus
leyes de cade FPafs.
I1Xew 3 CRIZCIGH G
Valleou de Y1 Fago y Judres del rfo Brave {Grande) coaprénden

- Los

desdc el monutoenic Nimers i, que zmurca sl priaciplo de la if~

-l



“nea divisoris fluvial cntre México ¥y los [utados Unidos
hasta el caién de Cajoncitos (Box) abajo de Yors uliman,
Texas, <50 kildmetros (155 millas) rfc adajo: tuo;oa forpae
dos por el depdsito del sedimento moarreado por el rfo, (e
manera semejante & otros valles atruvesmdos por corrientss
sedimentariass Fuede decires yue, prdotiocanente, cada pires=

o1dn de los terrencs de esvs valles estuvo en alguna éyofa -

oou;ade par el lecho de 1a corrients. Los cambios del rfo -

Lan oourrido preferentemenre, durants ioc perfocdos (e av&-
nidas, segregando de un lado el otro del rio terrenos Ge.tn-
om.i08 variables desde unas cuantss hecotaras hasta variou . mi-
leas de Reotaras. .\Juaceros torrenciales y lliuviao generpee
11zadas en la cuenca trivutaria del rfo liravo entre el m#-
numento nézoro uno y la pre.u de L1 llefante, 16 xilémetros
(135 millas) arriba, han producido creoientes en Ciuded Jude
res y il Taso que han significado uns seria snonass no apln-
ments para las mejoras urbanas sing, tandien ura 1oe‘tm;-
rrenos del RBajo Valle. In efuded y ol Condado de .1 iampo
han erogado en unos cuwntos anos modio milién de délnrell .-
en proteger le ciudad y las tierras del Condado en gontip =~
de oats pooidilidad de dnundeciones. :n la margen de) nfo
del 1ado de Ciudad Juires, se ban erogudc grandss cantidudes
en trabajos semejuntes, 15tas obras de defonaa hnun Bidd =e
construidas, eon gran parte, en localiccciones inudecuw<=
das por tener que asuir necesarianente log meandros  «»w»
ded rfo. im la imrgen amricana del rio, en la zons éﬁc Lue

se trats, 1a podblacién y €l cultivo e tierras ha progresado

-3.



husta el 5;1‘;&9 ¢e que en ls actuaitded exiocten ris Je 40,000 hects.
1.5 452 acres e tlerran £6r3iles on intenso cuitivo. Lis de
70190y 00 ddleres e luwn gantando en le acnetruscién de gorec

ce 1rriguotdn y e Qrerals, y ups sumn igued, wdicional, te ha
Seetedo ¢n prejurar las tierras pave ol eultive 7 ¢n otrie e
Jorsse 0 o) Valle de Judves, Juctanente ei .ur del rfo; cn

véxies, exiite en cultivo una grin ¢xtensidn de terrenos: 1
erecionte de naptiembre de 19:%5, caned dsuos ‘ uS luportaéon -
‘ade de 90N,570. 46laTen o lus tierras ¥ & 168 pejores oxfn-
tentes en 1loa ..ntados Untdoss ¥y ncerjuicios en lac 9nrteu;1nun-
Andap d6l lado 11ex105N0 cuyo YAlor pucde aelimureo en LI OTe
cidén & lo:; resentidoe on cl Jado enerfcand,

. IVae L2

1924, se nu Uraron ingeniewce Que en ropresentacidn de fifxie

6o ¥y e 108 _staldor Untdon, preIeraran un proyeocto name in rec-
tifsancién 28l rfo Dravo en una =xtennidn de ocho miliss# Q. puite~
sadumente, on las cereanfas de Ciludod Judrcs, Chihushua, y -2
ing0s TeSaoe “ite inforse se donopietd y oe 2rcuont6 a lm'CGmt-
otén, y torne porto del acta minmiro secents y umo del veintitrés
de Junie de nil novecisnton veintictnco, "1doa Oabierno#. al -
aprotar el yroyceto téonico delinando 6n ses inforse y \ie oe -«
contrajc a usa sona y longiwed limttadas del trano del rfo R~
toncoe estudisdo, o8 tntevessron por el prodlemd y uugsrﬁoton

wue ue bioferan estuiion y levantamientos topograiicos uﬁe IR
tenoos Que incluyeran toda ls longitud del rfo compreudida on-e

tre los Valle: de Jufrea y de &2 ime0. .0 1 primavers g6 10,
con autortzacidn ¥y fundon oumiaiatrades por andos judiernos, so
, -



eaprendieron trabslos especiales de canpo yue permitieron ve-
coger la informacién proporcionada por loas levantumlenubo to-
pogrdficos, el trazo de seaciones tranaversales y per;thoo. Yy
otros travajoe de ingenierfa,, en cantidad dastante yaﬂp pernie
tir, despuds de sstuilos y anklisis cuidadosos, 1i prepara--
cidn de un 1nrofme pre)iminar gues muestra la taottbilidpa del
proyboto Qesde el punto de viate de ia ingonigxfa y la conse
trugaibn. La GComfeidn, al preparsr dicho proysoto y sugerir,
como 1o hace, la forma conveniente ; {aotidie parn llegﬁr a
ios resultadosn deseadp: 4w estadilizar la ifnea dtvt#uaio Yy
hacer la reotiftaacidn del rfo, ha heeho uso de val!osd? datoe
provenientes de otras offcinas agenas s le mismm. ilntas datows,
consisten en iafornes de asooiaciones de ingenicros ¥y ch ideas
y conolusiones indtviduales, que estén de acuerdoc oon &} proe
ye0to Que se ha adoptedo de seguir y reotificar de una pansrs
general el actual onuce del rfo Bfavo. slenmpre gue dicﬁhs -
obras de conirol y defenss, oouo e proyootan, soun oaﬁnao-
3de ¢ontener o) caudal normal y el de crscientes del rf{¢ Bravo.
Vew IROYECIO.= 103 eatudios han puesto de manifiesto
ue la soluction mde econémica oomsiste en la conwtrucolén de
uns prese Gue £orme un vaso de retencidn de orscientes ien ia
bvouilla de Csballe, Huevo México, aproximadauente & 34 kus.
(<2 mtlliss) aguss abnlo de la press de ;) Llefante, ¥ #a sone~

trugeidn de un cauge de mediana capacidad a través del valle
de El inro - Juiérem, en vex de aonstruil un cauge, con capa-

cidad pars grandes avenidae (ue no requerir{s sin el ulmacena-

miento de Calslla, Lo cuma otsl ue se econcmiza 6® do cerca
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de. 900,00, délares ¥y lu reduccion de la capacided reieride
pura dtcho ccﬁc- s de 509.7 mstraos eubicos, por segundg { ~-
(1,000 piéds eidicos por segundo), & 26,5 metros oupicas por
vegundo {5,000 piés cibicon por cegundo). la sctimuoion del -
#Asto mAximo de creoientes de 26,5 metros olbicge por eegun~
do (8,060 pids oddbicon por segundo) ue es Go sp;eTATSS En 21
iaeo, eatd basada en loe datas recogidos durante & creclente
del e dcfasptlombro ds 1925, cuyo origen, eh su mayor g&rto.
tuvo lugar en la cucnca tridutaria del rfo yus (uedard cpntroe
lada msdiante la proyectads eonatruccidén de la presa de {aba-
1los loo reglotroo musstran qus 54 350 OCO metros cUbichs =--
{44 £C0 etres~pids) pasaron por Leasdurg ¥ il isso y se oploula |
yue por cl sttio de Cabzllo pusaron 313 3U0 G0 metrus oﬁizoea
{27 670 acres-pide), el volumen de avenidas en Leasburg fuee
dar{a retucido & 170 metros cibicos por cegundo (6 40O pﬁ‘l
cudlaoe por segundo) y como & 113 nmetros cubicon por uegﬁnﬂo

(4 000 pide oulbicos por segunde} en %1 Jaso. A lo anterior
debs adadirse el gasto aproximedo de 127 metros oibicos ;or se=
cundo (4,560 prés clibicos por cegundo ), Gue es el gumnto indx1 0
prodable Lue se estime yue puede provenir de la prasa de Il .le~
fante, eatimacidn (ue se Daea on loc estudios de los regiotroe
do gasto en Lan Karcial, yue adaréan loo Ultimos treainta aidos y
en 1a formm de operncidn del regeptaculo adoptado por el Bureau
of Reclsmmtion. La adicién de estoe 127 nmetron cidblicos pbé segun=
do (4,900 piés cldicos por tegunde), darén poco menos 4o <26 ne-
tros odbicos por segundv ( 8,000 ptée clidicos por segundh) en

R



1l Taso, debido & la reguwlarizacidn del sigua Gue ge obitiane
en el lecho muyor del r{o y al adatimiento de iu cresta. Cun
la aoltura que gueda lidre en los bordos, conforine al pro&ecto.
¥ la socavaoidn quo e rube ne producird en el fondo, ¢l cauce
[royectudo acarrzaré con segurided, gastos de creciente huota
de 2U3 metros cidicos yor sogundo {10 00  1éa cidicon pQr e~
gundo) o mis. Jap odras .ue ve proyccta hacer en el rfo. a tras
¥éc del Valle coneioten en una rectificacion general sl :bfendo
€1 cuuce actual, cuanio cea posidle, y efectuando cortelﬁa tra~
vép ¢e log curves del r£{o cuanio sea nccconrio acortar 14 lone-
gcttud de las mismus. In longitud del rfo se reducird, b este
médo, ce 257 kilémotroa (155 millas), (ue e» lu lon.itud mctual
del tramo, a 141 kildmctros (68 millas) ue er la lon;itud -
e ce proyecta. : uto trae conaij;o un aumn’o de peniiente de
GaB3035 & GoU062 (1,02 pléa por milla e 3.50 piés por rlla)
Que acelerard la volocicad hasta yeriieir, cn gron partdy 61
Acoarrec del voluaen de arena y tedimento cuyo depooito Nk sido
lu causa de i ue el lccko del r{o pe huys elevado tan rapidaien-
te despuée de lu construccidn de 1e preca de !} llcfante y co-
-mo congecusncia do 1. falta de cooavacién - reducida per cree
clientos fuertes y duraderes. i lo largo de eada lado dey nuevo
cauce y taabién a 1o largo de eada lado del r{o en donid no ~-
huyd nusvo cauce, ce construirdn bordos de altura suficiente y

"lo bastante separados uno de otro para peraitir el paso'de las

crecientes. ;.1 cauce asl formado, 06 mantendrd linpio de ruzne

y de otras obstrucciones ue puedan rcturdar lu corriante. . e
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ha proysctado @l traro del canal rectificado de manera de
lograr que las ext:noione: de ter-eno cortedas de nno'y'do
otro Ia{s sean equivalentcs entrs sf, yrodedimiento que trae-
rd consigo que loa derechos de vi{a gus ooda NMacidn tengh (ue
adqpirir t mdién yueden, pricticanente, compensados: n ge~
neral sl cauce que se proyecta par:: ol paso 42 las crociens
tes regubarizadss, consistird en un canal normel semejante -
en tamailo ¥y capacidnd ail cauce actusl cel rfo, con bordps co-
locadoe & 70 metros {230 piléa) uno de otro. los dordos Ecrén
de suficiente anchura +n su garte szuperior, .acra perxitir el
transito por ellos, para finess de inegpeccion y reparaci%ncs;
¥, en general zerin de 2,40 & 2.70 metros (U a 9 piés) ho alw
turs. X1 tramso progueato procura evitar, hastes donde qﬁ pe~
zible, los 1ugare. ue tengan mejoras o Que estén cultﬂ¥ndocs
pero en nughos sitios estc no ha podide lograrse dchlddla -
loo mesndroo del cauce actusl del rfo. (e propone (ue tpdss
las tercacerias se hagsn eapleando maquinaria nod.rnt-lmoa COx=
tos unitarice fenaiderados en sl preasupucsto son auélodps .-
los obtenidos en trabajos semsjantec sn la reghén. terd nece-
sario enprenier diversas odras tales como rrevas (e depfvacidn,
modificacidn de 3os actuales canales de riego y dc drenpje, -
construceién de nuevos pueates o camdio de lugar de lod migwe
moe, Y. yrodadlemsnts, la comstruccién dc espolonss u qtra «
ospecie de obras de proteccidén de log niArgenss, espacislmene

te 8n los tramds en Curvs.



® SYLCTE 1L L OPIMTCACTON (v 0 AXE WiV,
NI LN R Y LT CANOTT O DeRr . U oaNl,

SCLLG TTE LTI ARCANAL GO L0
DA 220 T GUBYT G0 S LT 0.

1.% heotaras, & 325‘3.*:}0 DOXNs pos00e 3 ‘ﬁ)ofA?U

(4,450 scres a 3101)

59 00,000 ac atn;ﬂcﬁba. digwn;griax

en bardows, & 0.1E dols.y 900,400
(6, 580,000 yardas cidicas a 13.84) ) ’
4,310,040 4o mis. olbs.de material

de excaveolfn,m 4C.16 dis. 775,000 |
® (5,640,000 yase cibicasss 13.5¢ ) ! " 1,675,450
m:‘m'f"'.:a.oo heotarws 3 62.50 G0l8e eeerascens 65,75

2.729 aores a <2%.30

. = ?5%.800 mte. cuds. 3de material en

“Nﬁ’. Y 3001\,— dolBe oesvcce ‘:7?.'(.‘:-&'-
796,000 yie. audicas & 1306 ‘

. Gnﬂ. presa de Joerivactidn seveecevee b 150.000

Canbios en obras de riege y dre«

NBJO sesesescescsssassrecansnsse 50 U0 .
. DOG  UENLAN. sessensrersrsosstace z:.us& .—ﬁﬁl-‘.:m.

- UB=TOTAL po.ogococoqoayooooo-nooqnooc_«opoo. 3.56$c?5f3
ST CCIOM, AL IRT, 2 GCTOR 4. 15000 VIGTLE,

20’ del LCub=totl) cevevessicresccscrvonaas r&h; is-
TOTALosssvecrvovoccssnssesensccsocancsnnee 3 3.0%01%
Costo eetimndo pare la presa de Cadallo el 2 S
G TOTAL 000 REFSIITLRPETOEIRENSTIOROIBSRIROITSTS 3 3|93@.1CU

Longitud del c?nal 88 . X0Y0Ct0eesracesnss 341 Kildzotroe 8? millas).
Longitud édel rfo sotun} ssevecvesnrcesvcceschy? kilOrmtroe il 5§ nillus)

riavasiones del proyecto.=~irincipio,~ 1225,G0 motros
“ievaciones del proyeoto.~ ¥in o= 10642,.00 metros

iendients media en el rfo actual 00,0003  (1.8z yés por milla)
Jendtente media segin ol proyeoto 0.00061  {(3.20 piee jor Mille
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0 la adyuisticidn de datou de ceam o, en loe estudios
de ingenierf{a y en la preparacidn de los detallecr del ddsa-
rrello 4sl yroyscto qus ee zomste, la Comisidn ha econtaco -
con la valiosa ayuds y cooparaoidn del imgeniero Lalvigoe
Arroyo, Jefe de la Comision de (brac de Defensa dsl ifo Brae
vo en ¢l Velle de Judres, y con la del ingeniero C. K.
Alogworth, Ingenierc Consultor de la Ceceidn de lom wotudos
Unidos.

Se han odtenido sugeationcs inmportuntss y valicsag y
comentarios prdcticon, del Ingenierv Louts ¢, FL1l Qe Lﬁa
Angeles, aef como del .r. J. L. lavage Ingeniero en Jef¢ do
sroyestos del DBurcau of lsolamation.

View Ci . " 3COM. ;SO F 13

(a) RXota Comistdn preventa y recomtends el pioyce-
to delinendo en el pdrrafo V como factidle desde loe puritos
de viste de 1ls ingenierfa y la construccidn. .

(b) 1ia misma Comistién recomiende que sce continie
con el Adesarrollie 4o los Ultimos detallec del yroysoto ¥ el

prosupuesto de 103 miasnos.

ANEXODs
1. ¥lano que indice el traso gensral enh Lroyecoto y
las Areas POr SegregaT. '
2. '®cciones trangversales tipos del cauce propnﬁ.to.
3. Flano de la presa de Caballo.
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4, Zjes.le de loculizacién del nuevo cauce indi-
oado en un plano adrec~fotografico.
;¢ levantd la sestdn rura volver a recunirse a llainde

de ocualuiera de los Comiatonadows.
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