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El Paso, Texas -

INTERNATIONAL BOUNDARY COMMISSION, 
UNITED STATES AND MEXICO. 

MINUTE NO. 111 
December 21, 1928. 

i. 
·I - GENERAL- The Sections of the United States and Mex-

·ico of the International Boundary Commission convened in join~ 
I' 

session to issue a preliminary report on the stabilization of~j 

'I the boundary line and the rectification of the Rio Grande {Rio 
:I 

Bravo} between International Boundary Monument No. 1, two miles 
i 

west of E1 Paso, Texas and Juarez, Chih., and the Box Canyon. 

below Fort Quitman, Texas. Both Governments sensible to the;: 

problems arising from the meandering channel of the Rio Grande 
I 

which generally is the boundary line, the menace of floods anrf 

other difficulties, have previously instructed their respecti!e 

Commissioners to proceed with the study and development of a : 
I 

remedial plan, and the following statement based upon actual :: 
I field surveys and other reliable data is respectfully submitted. 

II - FEATURES OF NATIONAL BENEFIT AND INTEREST - The 1
1 

cities of El Paso, Texas and Juarez, Mexico 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 Rio 

Grande • • This river which generally forms the International 

boundary line between the two countries 1n this section has a, 
" 

meandering channel creating detached areas from one country to ,, 
' 

the other as the result of the I natural changes peculiar to se~-

1ncreased settlement, the hig~~ imentary rivers. The present 

degree of cultivation, and the extensive national and private· 
I 

-irrigation and other improvements of both.countries demand a 
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I 

more-stabilized boundary and protected channel than the mean-

daring and menacing river. The treaties now existing and in 

force provide for the determination of sovereignty of tracts ?f 

lands segregated from one country to the other by the natural! 
I 

forces of the river, but do not take into consideration or per-
,1 

mit artificial rectification and straightening of the meandertng 
'I 

channel necessary in the portion of the Rio Grande being consid-
. t 

ered. Experience of the Governments of the United States of: 
I 

America and the United States of Mexico in maintaining the bo~d-
,. 
' ary line of the two countries, and particularly in that sectipn 

between the International Dam and the Box Canyon, shows that .+.he 
il 

present river conditions as they affect the boundary create uh-,, 
'I certainty in land titles and property ownership, and render un-
1· 

necessarily difficult the enforcement of laws of each· country,l 
•I 

III - GENERAL DESCRIPTION OF AREA INVOLVED - The El Pa~o 
I ,, 

and Juarez valleys of the Rio Grande extend from Monument No.~, 
ij 

which is the beginning of the water boundary between the Unitl~d 

States and Mexico, to the Box Canyon below Fort Quitman, Texa'11, 
il 

155 miles below, and were formed similar to those of other si~t 

bearing streams by the deposition of river carried sediment. jl 

Practically every portion of this valley land has at some time 
I 

past been occupied by the river channel. River changes havJt 

occurred particularly during times of high flood, detaching r: 

areas from one side of the river to the other, and these varjl 

in size from a few acres to several thousand. Cloudbursts a~ 
'I 

I general rains over the drainage area of the Rio Grande betwe~n 
,. 

Monument No. 1 and the Elephant Butte Dam 135 miles above hav~ 

produced flood discharges at El Paso and Juarez which proved ~~o 
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be a serious menace not only to the City improvements, but to 
:! 

the lands in the. valley belov1. The City and County of El P~so ., 

have in the past few years expended one-half million dollars 1~n 
" the protection of City and County lands from these overflow o!on-

ditions. On the Juarez side of 

have been made for similar work. 

,. 
'I the river large e~enditure~ 
:I 

These protective works haJ,e 
' ·, 

been largely constructed on unsuitable locations necessarily·i 
,; 

following the meanderings of the stream. On the United Stat~s 
:; 

side of the river in the area under discussion, settlement 

cultivation of land has progressed to the extent that over 

arid 
I 

I· 

" 

100,000 acres of rich valley land is in a high state of cultii­

vation. Over $7,000,000 has been expended 1n the construct~ 
,I 

ion of irrigation and drainage works with an additional equa~ 
! 

amount expended in preparing lands for cultivation and in ot!her 
'I 

improvements. In the Juarez Valley directly south of the rt~er 
;i 

in Mexico a large area is in cultivation. The flood of Sept;:em­
.; 

ber, 1925 caused damages totalling over $500,000 to lands an~ 
·I 

improvements in the United States and a proportionate damage :~o 
II 
·' 

those areas in Mexico which were flooded. 
' 

IV - PAST STUDIES AND ACTION OF THE COMMISSION - In 19~4 
·: 
" 

engineers representing both the United States and Mexico were' 
' 

appointed to prepare a plan covering the rectification of th~j 
' 'I 

Rio Grande for approximately eight miles immediately in the ~~-

cinity of E1 Paso, Texas and Juarez, Mexico. 
.' 

This report was 
I 

completed and furnished to the Commission and appears as Minute 
' :· 
·' No. 61 of June 23, 1925. Both countries,· approving the gen~ral 
' engineering plans as outlined in this report for the limited:: 

area and length of the river under consideration were impressed 
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with_the problem and suggested a more extended study and sur~~y 
., 

which would include the entire length of river between the E~l 

Paso and Juarez valleys. 

ities and funds provided by 

,, 
' In the spring of 1928 with author;. 

'I 
both Governments, the special sux'

1
-

!l 
vey work was undertaken and the field 

graphy, cross-sections, profiles, and 

data consisting of topq­
~ I 

other engineering infon-
" 

mation was acquired and is available to a sufficient extent t~, ,, 
after careful analysis and study, furnish a preliminary repo~t 

:I 
showing the feasibility of the plan from an engineering and ~pn­

struction standpoint. In preparing such a plan and suggestL~g 
•' 

as the Commission now does the proper and feasible way for ad~ . .; 

complishing and desired results in boundary stabilization an~~ 
' 

river rectification, a large amount of important and valuable~! 

data available from other independent sources has been used. '! 
'· These data consist of reports of engineering associations, a~ 

individuf!.l ideas and conclusions, all of which give a general:i 
" 

concurrence in the plan which has been adopted of following a\ld 
:! 

straightening in a general way the present channel of the Rio;! 
·' 

Grande, provided such control and protective works as shall b~ ,, 
I designed will carry the normal and flood discharges of the ri~er. 
il 

V - PROPOSED PLAN - Studies have developed the economy[j of 
' 

the construction of a dam creating a flood retention reservoi~ at 
:! 
•I 

Caballo, a dam site situated in New Mexico about 22 miles dOwP-
! 

stream from the Elephant Butte Dam, together with a medium si*ed 
., ., 

floodway thru the E1 Paso-Juarez Valley, rather than a large flood-
1 

way without flood storage. The total indicated economy is i~ 

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

the necessary flood capacity is from 18,000 second feet to 8,900 
,, 
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second feet. 

The anticipated crest of 8,000 second feet at El Paso .1s 
·I 
'I based on the record flood of September 1, 1925 which originatf'ld 
i I, 

largely in the drainage area to be controlled by the proposed! 
;I 
'· 

construction of the Caballo Dam. The records show that 44,qoo 
·, 

acre feet passed Leasburg and El Paso and an estimated 27,000' 
: 

acre feet passed the Caballo site. With this 27,000 acre f!i~t 

controlled, the crest of the flood at Leasburg would have bee~ 
•' 

reduced to about 6,000 second feet and at El Paso to about 4,;0oo 
'I 

second feet. To this must be added about 4,500 second feet:: 
'I 

. which is the maximum discharge indicated as probable from the! 
'I 

Elephant Butte Dam based on studies of the inflow records at 'San 
I 

,I 

Marcial covering the. past thirty years and on the mode of re~~r-
1· ,. 

voir operation adopted by the Reclamation Bureau. The additi;ion 
'I 

of this 4,500 second feet will, due to river storage and ere~~ 
., 

flattening, produce slightly less than 8,000 second feet at Ell 

Paso. 
'I 

With the freeboard provided in the design and the kno'nn 

bottom scour effect the proposed channel will safely carry 

crests of 10,000 second feet or more. 

The treatment to be given the river thru the valley con-
,, 

sists of a general straightening following the present chann~l 

of the river wherever possible and cutting across the bends ~here 

necessary to decrease length. The reduction in river lengt~ 
•I 

thus brot about is from 155 miles, the present length, to 88 !' 

miles, the proposed length. This increases the fall from 1~i82 
'! 
,. 

feet per mile to 3.20 feet per mile and will so accelerate t¥e 

velocity as to, in a large measure, carry along the burden o~ 
;! 

" sand and sediment which has caused the rapid river bottom ra~s-

5. 
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ing ao marked since the construction of the Elephant Butte 

and the consequent absence of the scouring action of large 

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 pars 

the floods. The channel thus created will always be kept clerr 
,. 

of brush or other obstructions which might retard the flow. ~he 
j: 

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, 
I 

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

to be acquired by each nation will practically balance in arei~. 
' 

In general the waterway proposed for the controlled flhod 
·I 

•i will consist of a normal water channel of similar size and capac-., 
I 

ity to the present river bed with levees set back with a total 
I distance of about 230 feet between them. Levees will be wid'e 
II 

enough on top to permit travel for inspection and repair and rill 

in general be from eight to nine feet high. The alignment ~as 

been so chosen as to avoid as much as possible all highly improved 
I and cultivated areas, but at many places this practice was im-
1 practical due to the meanderings of the present river channe]J'. 
I, 
I' 

All earthwork is proposed by up-to-date machine methods 

and the costs estimated are those developed on similar work 1~ 

this locality. Considerable miscellaneous work will be requir­

ed such as the building of diversion structures, changes in ·! 
present irrigation canals and drains, the construction of new 

' 
or the moving of present river bridges, and probably the con~~ 

I struction of earth groins or other bank protection, especial~~ 

on curves. 

6. 
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RIVER RECTIFICATION, EL PASO TO QUITMAN CANYON, 
PRELIMINARY ESTit~TES - 8,000 SECOND FOOT CHANNEL. 

Right of Way 

1,800 hectares at $250 •••••••••••••• $ 450,(!)00 
(4,450 acres at $101) 

Earthwork 

5,000,000 cu.mtrs. embankment at 18¢ • $ 900,000 
(6,580,000 cu.yds. embankment at 13.8¢) 
4,310,000 cu.mtrs. excavation at 18¢ . 775,800 
(5,640,000 cu.yds. excavation at 13.8¢) 

Clearing 

1,100 hectares at $62.50 
(2,720 acres at $25.30) 

. . . . . . . . . . . . 
Groins 

540,000 cu.mtrs. embankment at 18¢ •• 
(706,000 cu.yds. embankment at 13.8¢) 

• • • • • • 

Special Work 

One Diversion Dam • • • • • • • • • • $ 150,000 
Changes in Canals and Drains • • • • 50,000 
Two Bridges • • • • • • • • • • • 75!000 

Sub-Total • • • • • • • • • • • • 

20% Engineering, Overhead and Contingencies • • • 

Total • • • . . . . . . • • • • • • 

Estimated Cost of Caballo Dam • • • • • • • • • 

GRAND TOTAL . . . . • • • • • • • 

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

Elevation Beginning - 1128.00 
Elevation End - 1042.00 

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

7. 

;i 
1,675,1;!00 

:i 
' :I 

68,750 
jl • 
·: :j 

I' 
97 ;;f?oo 

• ~ 'J_0, I,H7 
""' ;: 

275,;000 
II. 

$2,566 .:~50 
i 

513 !f350 
:I 

$3 , 080 ~J_ 00 
I 

850'~00 
~I 

$3,930 '100 
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In the acquisition of field data, in the preparation o'f 
!I 

engineering studies and in the detail development of this en1-

ineering plan, now submitted, the Commission has had the val~­

able assistance and cooperation of Engineer Salvador Arroyo, :! 

I· 
Chief Engineer of the Juarez, Mexico Flood Control Commissiol')., 

and Consulting Engineer c. M. Ainsworth of the United States :i 
I. 

Section. Important and valuable suggestions and constructive 
1: 

comments were also contributed by Engineers Louis c. Hill of,~ 

Los Angeles, and J. L. Savage, Chief Designing Engineer of tJe 

I Bureau of Reclamation. -' 

VI - FINDINGS AND RECOMMENDATIONS OF THE COMMISSION - i 

I, 
(a) This Commission submits and recommends the plan as outli~ed 

,. 
in paragraph V as feasible from an engineering and construction 

il 
I 

standpoint. 

(b) The Commission recommends proceeding with the development 
I 

of final details of design and estimates of the plan submitt+d. 

EXHIBITS: 1: 

I~ 
1. Map showing proposed general location and areas detach~d. 
2. Cross-sections of proposed channel. 1

1 3, General plan of Caballo Dam. 1'· 

4. Typical location new channel super-imposed on airplanel 
mosaic. ' 

' MEETING adjourned subject to call of either Commissioner. 
'I 
I 

~'771.~~-
Commissioner of the United Stafes 

/:7 /.-----, .,-v -- _.-:;:? :I 
~ v.- ~--7~ .. --r,<...,_.,.._.., 

Commissioner of Mexico 1 

I; 
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' ._ue ree~etuoaa111cnte eo oomete el ctgutent• lnfome b&IBdo,, I'O• 

bra leYtJ.ntalllentoe tolJo.;rartcow r6c1eme• '1 otroa (latoe l'lde:~l~· 

no a. 

I.ae 

pobltlclonee de Ciu<lad .Tuarea. Chihuahua. 7 ;;;1 r_.oo, O:exa. 

lo& terrence del Valle '¥ 111.11 meJorae, tanto pdblleae co!llo: ilar• 

ttcular••• de al'lboe t.·G!aee abaJo 1~0 oetae otudadee ba.eta ljtl •• 

e&•lon do CoJonoitoe (~lox) aba,to de rort -,.w.tman, eatan &~$!;&•• 

• 4ae oa4a a.io ~::or lau l'lreetentea no rec~larlzadao tiel rio :l'ra• 



• 

• 
• 

• 

•TOo ~:cte r{o, I$Ue &eneral.t\abt.e fOl'la la lfnea <Udeoda 

lntornaoloaal entre loa doe Fa!eee, ttane en eata \ramo un 

cauoe dlYaatron\e ~&Ue eorta teuenoa de un ¥ala a1 otro, ~u­

mo re11Ult84o de lQfJ oa:nbio(: na turalee (,tUe BOn peculiru·e~ .. 
a lee; rloa aa<l1montar1oa. :a creclcnte dee3rrollo act~ de 

eeta soaa, au alto grado de oulttYo, aua extenaoe Glete$:;11 de 

rlego naclonalea T partlcularea, a~1 coso otrae lnverel~noa 

en aoboa fahea, exigen un c~&ucc U.m\rofe mae eetat.ble ~ pro• 

tegldo ~&Ue el 4• W1 no dlY-sante 7 a~nenaudor. Loa Tra~a4oe 

~&Ue ahora existen y eatin .:n 1'1gor, etttlpulan la fon:aa f,le £1• 

jar la ooberan{a nobro l.aa porcionea de terreno eegre1;~•• 

de un rat • a1 otro por lae fuerzaa naturale a de la c'orrtente 

llal r!oa perc no ttenen en cucnta nl v~rolten la nct1~1c11• 

ctcSn artlftclol del cnuce dlvagMto ~tue ea naceonrta en la 

rer<ion ael lt'lo Bravo Mtea •~nctonacla. I£ e1tper1onc1G C::e •• 

los Oobtvrnoo de loa '.:t-to.<loe On14oa neltlcMoe ;; d.a loe 'l:;.;ta• 

doe Untdot; de 'J!I'rlca. en la connerwac16n de la l{ne~ dtvho• 

rta entre loa cios J.&!eea 7• eapecialmen\e eo el tramo c•· 
;:rcncUdo entre 1& proaa lntemact onal T el ca-'on de CeJ~nci• 

toe (Box), de~eetra, por lo ~ue hace al l!mite lnterna~lo•• 

nal, ~ue lae condlctonee ~ctualea del rlo creon tncert16um• 

'ore en loe t!tuloc; U.e loa terrenoe y en loe dereoboe de· pro­

l·l~a4 7 ~cen tnnececar1illftlente dtt{cU la npllcacton d$ ltu 

leyea de cada Pa{e, 

Ill•• 2:.·. p!if.i.·Ct£·•;t q:]u,rw, :';'; tl\ ;~ttl) : .n ; ~5·:Y;ltQ•• t•e 

Vallell de :n faao y Juaru del r!o 1Jra'lo (Grande) coopr.;nden 

• cleeclt el mon~ontc Jlrlitaro 1, q.ue murca el prlnclplo de l.a 1{• 



• 

• 
• 

• 

• 

•nea il1v1eor1a tludo.l entre llbtco y loa r;t;tfllloo lln1doe 

ho.eta el c&lton de <'.aJonettoa (Jiox) abaJo 4e :Fort u1tmao• 

Texaa, 'SO ktlometroa (15S m1llao) rfo abaJo: tueron !o~­

doa por el 4ep6a1to dol ea41mento aoarreado ~or el r!o, ~· 

manara ••••Jete a otroa Y&llea iitr&Y&e&cloa por corrlente111 

sedlmentori&t• fuede deciree ~ue, p~ot1~ente1 eada ~~r·• 

cten de loa terrenoa de eaoa Yall•• eatuYo en alsuna '~o~a -

oo~1ada por e1 leobo de ls corr1ente. Loe oombloa uel r(o -

1:&13 oolirrldo p~etenntemenre, tl.urante loG perlo<ioa ,1e aT~· 

nlua, setgreprulo d,. un lado al otro del r!o terr:enos de tr.• 

ma.loe n.r1able• deode \ln&B CJU&nt&a heo\arlt.B heat& varloe.Dlt• 

lea de hiOiatal• :~JUaoeroe torreolulea y lluT1ao Jene~-· 

lhadaa en ln. cuenca t&-1 'butarl a <1el r! o !lraTo entre el ml) .. 

numento n\t:aero uao y la pre:.~ de !~1 ~ lefante, a6 i{1lome>troa 

(13$ =uea) arriba, ban producldo oreolentee en Ciudad lu.t­

rea y ll :vau ~tue ban elunstloado una eerta w,enaaa no e:!)la• 

unt.e para lae ••Jon.La urbaMe alno, wnbleo ~ra loil t.,,.. • 
:rrtt.noe del RaJ o Valle. ~ cluclad 1 el Condado de : 1 1111110 

ban erop.do en unos ~uantoa anoa aedlo mU1on da d6lare1 -­

en proteger la ctudad 7 las tierrae del Condado en cont~ •• 

de eet.a pod~J.lldlld de lnundaclonee. l:.n la margen del ~o 

del lado de t:1udad J\.l&rea, •• ban erogudo grandee oant14~•• 

en trabaJo• •••4antee. l•Gtas obrae de detena& 1111u etdli -­

ooae\ruldaa, en gran pa.r~, en locnl1wolonee lNldecua-.:• 

daa por tenor ~ue aegutr necesariB:Jente loe meandroa ...... 
' 

d.el rio • ;::n la ibrtjen a;1flr1oana del rlo, en la 110M t{• ~ue 

ae trata, la voblacloa y el culth·o de t.lerral!l ha prosrll;aado 
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• hlu&a el ar&do de que en 1• ac\tt&:..id&d e.Uu\en rae de 40, ooo hectE. 

lt~ (l~-~.) acna ,Je thn-aa t'rlUu ~n tnt•n11u oultlYo. :.:'~ de 

'/eCOC,t}C-Q dQl~toa i.iC ltW) f;UitcndO en la COQZt'N.QI:l6n (1f1 ... OI'UL~ 

de lrrts<M~1on y •!e tll'erA,~e, ~ una ~nU~~~. tiU&)., dtototlal, , t:e na 

&;&lt.f'tdo ~n 1H.'ft;;'Ul'&1.' lea t.lel'raa pacn ol eulttYo ;; 1..n otl'4e 1'~· 

Jor••• ; ·n el Valle de Jwb••• Ju;;;t&"l8a1oo · al •. ur <!el rCc;~ •;n 

V&.xioo, extf;ttl en oult1TU \ana ur:m Q~~tmllh~n dt ter.reAo•• !La. 

creotentc de ~ept.1embre tie 19:i'5', caue& da<~oa ' .. ue ln~orta~n .. 

a&e de ~oo,n~. 46laree • lMa uerrllla J a llle 111eJcrae oxta• 

• ten\el en loa :.;otA<lo• UtJlCICIIt 7 J;Cl'Jutcloe en lo.c portce .inun• 

lladau del lado ~le..,tcano cu,yo Yalol' ~ucde eettmreo en ¥l'Q;;or­

oton a lo•j re"enttdoe en cl hdo o.nerloano. 
.... • ·-t-'I'" · · " , r.u .. , .. · .. .,. · 'tH )', .... T · r."·'r In" · .. · ..... t"r:lkt' r'· :i h.· · .S ·, 'lnu'' • ,,,, .. in·<i •'+ "'i , .. 'i'•• ,:: .... 

• 19:.!4, M no.·.,~ftl'on tnaentewoe 1,11.10 en l'epreaentact6n ae l.:~xt· 

• 

oo y ~e le~a ~:<:tA1oc Un1doe, •;Nl•raran \m rroyftoto ;.aft tn rf!c­

tlfUaclfn ·1•1 do 3l'O.'fQ en una ~xtono16n oe ocho llllU.ae+ (.l~ ru:ti-­

madMeft\e, fJQ laa oel'oanla• clt Cl~ J\.lll"'l!l• Cblhuab~. ~ .:..1 

raco, Tesa«.~• -:.~te lni'or.,se de OM"WletO ' ee prc .. nt.cS a 1~~ Ctn!:l• 

al.6n, y 1·o~ &;ort.o dd acta ndmcro tteCienta 1 \1110 <lel •:t::intu.-c&a 

110 J'uale do 1/.111 nonolentoo 'felnU~Uaoo. ·:nboa Cklblamo1it a.l • 

apn;,ba.r el l'~"<~)'oeto Uonl.co dell~aado em eM lnfc>,... 1 ~,~e ne •• 
i 

cotltraJG • uaa acma 1 lo~l \114 lliAi t.acmo lle1 ta-ao del r£o en•• 

t.uncoe ee\\141&4o, " tntereauoll por 1!1 pi'Obl•• 1 ~~U,~Srteror:a 

-.ue ue btoSeJ'bn ••twUo1~ 7 levaA\Gialento• ~,osl'lluooa """ mt• 

teaooa QUO lcwlu1•X'all \oda la lo!2(;1 tV<\ t'lel rio cump~Utl14a eu•• 

t-re lo• Velle;; <le .Jl.lllroa 1 <le .!!.l l.••o• : .n 1• pt'lM'ft:tl'ot\ qjo l~'~ (.·. 

• con autol'l t.aclon -, t'on(J.OI'! nuatcl atratS.o• por •~• ·:)oble~oa, ;.:;c 



• . ellpren4hron \rab&Jo• eepec1alee de cwpo <iUe pemlthl1!)n ve­

ooser lu tnformact6n prur.orclo~da por loa levan\.mlcnt~o to• 

pos~flooe, el traao de eeoclonee traneYer .. lea y pertl~ea, 7 

otroa tN\111,1oe de 1Dfeenter!a., en cantl<.lad bGtotante ),l:.ora l••rol• 

tlr, di»DU8a de eatUJloe 7 ~tete cu.14adoeoa, 1~ pre~·· 

c16n de un lntorme prell~R*r ~ue sueetra la f~otlb111~ del 

pro7eoto dt11de e1 punto de Yh\a de 1a tneonbrl'a '¥ l• .oe~na• 

truect6A. La Comie16n, al prepar~ dtcbo pro7aoto 7 ·~•rtr, 

• 
• 

• 

• 

coao lo haoe, la tor.u oonYenlelltt ~; !aotUtle p;~oro lleaJi:r a 
' 

loa ru1llta4on deaeadcH' 4e ea\abillzar la lCnea 4l'flvoltia 7 

hacer 1& rcoUfloaotcin del. do, ba heol1o uao de Yalloaajl! d&toe 

pi'O'.,.nhotee <11 otrae oftelaae .. •n•• a la at.-. l·:ti\Q• 4atoe1 

con elate an info .mea de aeoolaet onee de llllttnleroe 7 .a ldeaa 

1 conolue&onea la4hl4Ualelt que ••tan de aouerdo oon elll pro• 

yeoto (&ue •• h& adopte4o de &etJUll' 7 reoUtlou 41 u. -.ne:ra 

ge~ral el actual onuoe del r{o 8r&Yo, ~lompre que dlc~e • 

olrrae de con,rol 1 defenaa, GoatO ee pro,.,otan, •oan oapoaa 

de eoateaer el caudal notllllol y el de orecienteG del d~ :arayo • 

v ... }'R'.>Xi'!Cf9·• LoiJ eat.Udloa han puei!Jto de lii&DUleato 

4uo la eoluolon m£e eoon&eloa ooaatat.e en la oonetruooi6n de 

una proaa ~ue torme un Y&eo de roteno16n de oreclentea ion la 

bo~ullla de C&ballt, IUoYo Jixleo, aproxlnad~uente a 3~ aae. 

(«:2 alllao) .. 11ao abajo de la preaa do j;l J,:letante, y Jya oona• 

truoctfSn do un cauee de 1t841az~a oapaoldr.d a t.rarie dol Yalle 

do El ~ro • JU&rea, •n vee de oonatru1r un cauco, oon:capa• 
) 

cldad p11ra gran(loe avonldae ~eue ae ro"'uarlna eln ol u:t,.znacona• 

tUento ~· Caballo, ~ au:aa total •!Ue ee econum\za •• til• oeroa 
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• 4e 900t')CO. Ci6laree '¥ la reduooton do 1a capactdu re.,.~ntda 

iiiU'!> dtcho oauoe •• de 5'09·1 :aa\roo c~Ablco•• por .. 8\&nC.q. ( .... 

(lb,(J("O ptee eubicos por oeaunclo), • :.?26.~ !Htru OU~CO:I por 

4Jig\lndo (U,QOO pl6e Oubtcoo ~~r cegUn49 ). La eet1114010lon del • 

1:1-'lelo .Utmo <\e creohnt .. de ;;;26.5' metro• oubtcoe por ~•'"n· 

do (6,ooo pth ou'btcoc por U<illlldo) ~oue •• llo •••-eraret ~n ~1 

l'aao, ••tl baBa4a en loa Clo.toc rocog1doa 41U"aJ4te la c~clcnte 

del l~ do ·eaptloab~ ~• 1925, ouyo ortgen, en eu mayor ~rtt, 

tuvo 1\1&&1" an la cuC\ncG \rtwtal't& 12.11 do "'.u' Ql.ledant C:llntro• 

• lada aedta~tto la proyeotada eoa:uat.:Ncolon 4e l& pr. aa de taba• 

llOo Loa reglotroG au .. tl"&ft ,.u.. 5'4 }:;o 000 m&ti"OI CU~lc:(la "'"' 

• 

• 

• 

(44 coo &erea•pt&a) p&~~aron por Leu~ 7 J·;]. J.'&ao ¥ ae oif'lcula 

\jUI 4!0l" cl elti o de Caballo P"Nron 3.3 3UO CGO ••t~• oU,~1ooe 

(27 o~-o acrel•p1tie), el Yoluen de avealdae •n Leaebllra ~uo• 

aar!a reduot4o & 170 •troa olilltc:oe por eegUDdo (6 000 ~h 

c:ubtooe por ••IUOdo) 7 coso a 113 aetrob oubtcoo por ··~o 

(4 000 p14e cllbtcoe por ~) en ~1 laao. A 1~ antez1,or 

debe &aadtr•• el saato apro¥1~0 de 127 ae\roe oub1coa ~or oe• 

~~o (4,SCO pth ct1btcoe por u~o), ~ue •• el gaeto ~110 

prob&blc ~"• u ••tt• ~u• puede provenlr de 1• pre• de Jl ~;le• 

fante1 eatll:l$c1&n c.~ue •• baea en loe ee\udloa de loa redotroe 

do QIU\0 en ~:an Jlarotal, t,l111! a'bal"fen lOll Ul Umoe trelnW. aaoa If 

en 1~ fol"l'::lo de opel'll016n del reoept&culo ~optado por e1 Butu.u 

of !.lecleomatton. La e41ct&n cl• eetoe Ul? ••troa cnibtooa p~t~r eeuun· 

do (4,100 plh o6ltlt!oa por ••tJW14e), daran poco aanoe d•·: ~4:6 N• 

troa ou\ltoo• por cegundo ( O,ooo plea CUblOOI ;por ••aund•) en 



• :;:1 faGOt dObido a 16 ree,;~rli':IAC1 o.n t!el &Wla ~&Ue ue obtt•ne 

~n el leobo ~or del r{o y al mba~tml~nto de ~ creata. Cun 

la o.ltura ~ue ~ueds Ubre tn loe bordoe, oon!ol'IBC al pro;veoto, 

7 la eooaYao16n ~tuc oc wbe ile protluclra en el 1'ol'l4o, c1 cauoo 

rroyec~ado tt.ce.r:reara oon ee~r1dad, saet.u de oreolente :!mota. 

de ~83 metroe cutllcoe I·OI' ee~ndo (10 0()0 j-ib cubhon l;~r t)O• 

il\lndo) o ~.. J..ao obrao ·-.ue oe pro;yccta bacer en el rto•. a tra• 

Vee tiel Valle cone1oten en \lM l'I!CtU'lcaclon ~enerol elt.:,'iJlendo 

el er.oucr.~ actual, ouan:\o ssu poeible, y efec:t.uantlo corte•: a tL"&• 

• veo de la.e C:Ul'VIU dol r!o c~ndo •ea ncccoorio aoortar l~ lon•• 

£.>1 eud tie laa a1•111B•• lA lons1turl del r!o 110 retiuci ra, t\ifl eete 

eddo, de ~;~ kllaoctroa (15S •lllae)1 ~ue ee la lo~1tu~ Mc~ual 

• del truo, a 141 kUcSmctroa (08 •lllae) "ue er.. lu lol'\_;1 t'lld •• 

'•uo r.e proyoota. I :Jto trno oona1L."' un auJlltn~.o de t;cn.ucn~e de 

::.o;J03S a o.~:.o6l. (1.0;; pl'11 po:r mUla a 3.~o plh ~r ~lla) 

-.ue acdl.e:nra lii Yoloo11'acl haeta re~;.ll t1r, en arM J!art•,. el 

~U:arreo dol YolU:'tl.cn tlO arena y t!Odlt~mto cu_yo de~ool to ll,6 81llo 

• la C&Utl& de <4Ue al loChO dol r{o ae hay~ eleYtldO tan ra}J1da:~en• 

te Jec_vuee de la construoclon de 19 preca de :il :..:lctantli 7 co• 

•• 

-mo coneecuenoia do lt. talta de t!OOAYaclon c~co.uclda p¢:r ere.;. 

ctentee tuertea y duraderae •. \ lo largo de e:1.da la(o 4e~ nueYO 

cauce y t~lllen "' lo lnrc;o de cll4a lAdo del r(o •n 4on<lti no ·­

l~y~ nuovo C3Uoe, ee conetrulran bordo• ~· al\ura BUflo~ento y 

lo bas\u.nte eeparadoa uno de otro para perlli til' el paeo ;-de ll.la 

crcclen~••• :.1 oauce a•1 tormado, ae Mntendr& lluplo d$ ru::tus 

y de otr&e obotruccionell ~oue pue4a.n rctl.lr4ar ~ corrion{;.e •. e 



• 

• 
• 

• 

• 

ha pro)'eota4o •1 tra7o del caQ&l. recUftca4o de manera ~Se 

lo~rar qa lae ext~ notone~, de ter:~eao cortadae de uno 7 de 

otro l'a{e aean e~ulTalenteo entre a{, pr:l4e41aiento quco1 trae­

r& coaelco que loa 4erechoa de Y{a que oG4a Bac16n ten~ ~u• 

ad~uliC'll' t lftblln ~t\Mden, practlcmente, OOIIl)eniiMOBo =::n se• 

ael'al el cauoe que ee proyecta pal":\ el paeo 4!!! las c-rccileD• 

tee reautarl~adaa, conalatlr& en un canal no~ aemeJ~te • 

en t&lll&do y capactd!Ul tJ. u~oe actual eel rio, con bord;pe co• 

locadoe a 70 aetroa (~lO pl,a) uno de otro. l.oa boJ"doa l:eNn 

c'.e s~1 c;htl\e ancbura ~R au ~rte ~upertor, ;ara ~errd tl r el 

tnna1 to por tlloa, para ttnee .,. tnu:s;eoclon y re,;;araclj!'neaJ 

7• en aeneral ••riD de 2,40 • ~.70 Mtroa (ti a 9 pt4a) :de al• 

tllfto :11 traao PN~ucato proaura eYl tar, haata doncle eil po• 
·' 

clble, loa lusarea JUt tanaan meJoraa o ~ua est'n <:ulUI .. cloa; 

pero en muohoe ot tlos e ate no ha pocUdo lojrarae de 'lilt dill, a -­

loo meandroo del cauoe actual del rio. :.e propono ~ue ~Odaa 
I 

lJI.s terraceda.a u ba~a •ple.ndo aaqu1narla llo4UM• J,oe coo;• 

toe UD1~10e 6tnaldei'Ad011 en el praa~pueato aDft analo~~l a • 

loa obtetdoa en tra,..,oa •-Jantee en ln rep&ll. :.:en uece• 

aar1o e~:tprerlder li1 Yerea• obraa tAlea oomo Jiret>ae 1!e dtt$Yac1on, 

modlfloaol6n de 1oa actualel canalee de rleao ~ d~ dre~e, -

conet.zuocl~l'l lie nuavoe pueatee o camb1o de luga.r de loL'I sle•• 

ooa, 7• ~robablea.nte, la coaatruoc16n ~o eopoloaaa u qtra • 

eapec1e de obraa de proteGc16n de la~ ~rgane•• eepec1almen• 

t.a an' loa t.:ra110a en CW'fto 



• 

• 
• 

• 

• 

at.. ou'bt. de • lerial 
llol'doa, a ~o.L dola. 

7G6,UOO ~·· cu~tcaa a l)ob J 

en 
••••••• 

otroa tra!zr:JPI•-
Uaa pre~& de dcrlYact6D •••••••••• ~ 1~0,000 
caa~toa en ob~a ae riaao 7 4r•• 
naJe • • •, ••. •••. •• •• •• • • •. • •. •.. $01 \JOO 

l>oo cuentaa. • • • ••••••••••••• • ••• __ _.?..,Sua.:;i.J::.OO~ 

r.lt ·.~ ';1, • .... _ .. 

UB•TOfAL •, , , • •.,, • -t •, •, •• • ••••• • •• , , • • • • • . C-:, $6~. '/'j1.': 
~Iir:ccro•••~"D!INJ.:.7~ctotr .1.. n~·r·:n;T:.::;, 
20" del !.:u1J-tota1 ••• • ................ •.. • • !jl )• 35'-. · 

TOTAL. • •.,, •• ,,, ._. • •• • •. • • •••• •. •, •• •,. •• J J,C~.100 

G;.l\lf TOT Ill. • • • • • •. • • .. • • • • • • • •• • • • •. • • • • •. ~ 3, 9)0, lCC 

Longtt\ld del. Q~ eft o.royeeto •• •••••• • • •• 141 kll6raatroe (8$ llillaa} 
Loagt tad 4el r(o actua1 •• ............... • «:4'/ kt16oatroe (1~5' r.lill-.o I 

.tlnuitn•• del pro1•cto.•lr1nc1plo,• l128,oo mot:ro• 
li.leYacienea cle1. pl'O)'eoto·. • fla •• 1!;46:'.00 met.ro• 

iell4tent• :Aadta en el do actl.lal Oo0!103S · 
I•en4tent• maclla ••sW1 el "royeoto o.ooo61 

(1.8:<: ~U• vor iilllla) 
(3.~0 plee ]iOr Jllllla 



• 

• 

• 

• 
• 

h'D la adqu1&1ci6n t'lo <latou <1e cam, o, en loa eotucUoa 

de lnaenleda 7 en 1& preparaclon de los detallve del dj\la&• 

ri'Ollo del rroyeoto que eo acute, lit. Comht6n ha oont&ci\o -

con la TaUoea quda 7 cooporao1on del lft6en1ero ::;a\vi..;iOt' 

Arroyo, ;tete de la C:ol'!\1 alon de Ob.rao de Defena del J!o :Bra• 

To ~n el Vella de JU&ree, 7 con la del 1ngen1ero c. a. 
Ala .. ort~ Ingeniei'O Conaultor de la t:eceton do loa :ll:otudoe 

'OIIldoa. 

£e han obtenido eugeetlonee lmportantee y Talloea~ y 

oouotarloe pr&oticoe, del Jn,eniero Lcula c. JJtll de l.Qe 

ArJCel••• ae! co•o del ; r. 1. L. ::aT*SS Ingentero en .ref• uo 

•ro;reotoe del lhln:au of iteola~~at10n. 

Vlo• C9JWdJ JO)'fij X .1/C<>S,.jl!flJ\CIOlf. · R::;; L!\ cmg. tO •• • 

(a) S6ta C~teton pre~enta 7 reco.tenda el Pto7~c· 

to deltne~o en el p£rrafo V como teotlblo ~eade loa pu~toe 

de Ttata de 1a l~nter!a 7 la oonatrucolon. 

(b) ta ehl:'ID COillelon recoa1enda quo oe conttnue 

• con el duarrolh de lo• ulti110e lletallee del proyeoto ~~ el 

• 

preau~••to 4e los ma:IIOa. 

1. aano ~ue 1Ddloa ol traao SeMI'al en Ioi'O)'coto .Y 

lae a:cea• )!Or 18SHQ&r• 

2. '.ecotone a traneYcre&lee tipo• del. cauoe pro~·UOaio. 

3· Uano de la pre• de Cabiillo • 



• 

• 

• 

• 

• 

4 • .;:Je:;,~:lo c1• 10Ctill&noi6n tt•l nwt.,o cauce t.ncli~ 

oltodu e~n un J;:lWJo •'reo•1'ot06JRtloo. 

: • leYanto la oee16n ~ura Yolvel' a 1'«:1.\Dtrae a lla:"#l.do 

de ou.l~ulera de loa Coatatonado•• 

~(? ~~l--';:-·.c-o 
C011tetoDIM\o ce ubico.: 

/! '2U1 _ ~~····~?P'?·v .. 




