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NOTE BY THE SECRETARIAT * " « . i .o
Resdlution 90 (VI), ddopted at the Commission's bixth session,
(Boéota, 195;), recommended ‘that the Secretariat should, inter alia,
;V';;..carry out a prellmlnary oxaanatron of water resources in Latin
.Amerroa, and’of their present and future utilizZation in so far.as
:poselble for multlpie purposcs, uJch as” energy; irrigation and water
'supply, taklng 1nto account other factors, such as -ladd reclamation,
dralnage and othex benef1ts arising from the constriuction: of. such
) worke and toe use‘oflwater;" i o e
Tﬁe resolutlon added that in carrylng ‘out its task the Secretariat
‘vshould obtarn theco—operdtlalof ‘the Technioal Assistatice Administration,

the Depdrtmont of Economlc and Social ﬁffarrs, the other: regional:

economic commissions of the Unlteo Wations and’ other agencic¢s. and

c
¢

1oet1tdtlons coocornedll“ o T e Ty

| In'accorddoce w1th the above recommendatlons, & ‘joint BCLA/TAL
.%orklngﬁéroﬁp.oe 'set up to carry out the proposed preliminary
.oxamlnaulon. The World Meteorological Organizatior, too, is participating
_1n the study;. Tox uhe flrst two years the | group included. General
lCharlPo G. Hawee, a TAL expert in analyalo of the- development of water
re sooroes for multlple purposes, Mr, Guillermo J, Cano, a TAA:expert
“1n lewal and adm:nlotratlve matters, and Dr. Rudolf Schroeder, a WMO
»v expert in meteorology and hydrometoorology For its first year of
- work the‘group also had the assistance ‘of Mp, A, Praff, a
”hydroe;ectr;olty'expert, whose serVibée were kindly provided by the

* /French Government
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French Government. ThgySeqrejariat.Wag responsible for the direction
.and-co-ordination of the studies and for the €, onomlc analysm.

+In garrying: out its investigations.the group also feceived

‘assispance from. other sources, part1c¢lar1y from TAA experbo worklng
in the couniries studied,  Furthermore, in agreemenﬁ with FAO?Wspecial

:¢contacts were. establlshed with FAC reprepentatlveb and with natlonals

--of . these countries who were,experts_on the subject. The Unlted
Nations inter-agency comittee on water resources was kept 1nformed of
the progress made, with a view to maiutﬂjﬂﬁng.ﬁbeIyequisitel
co-ordingtion by the United Nations in that field.. Lastly, the most

- valuahle covoperation was obtained in the countrieg in which_§pegial
inquiries were being wade, ngmn‘lv.f‘hﬂo, Fenador and _Ar‘g:g:).l‘hi na, and
special thanks are due to the .many officials in th@??ﬁ?Q”Dt?iQS_WhO
took part in the group's work or provided itnwith.facilitigqh| In

~addition several qountrigsv$ook the trogble_tg_reply>3?Qmptly to é
questionnaire sent out by the heoreuarlau, aud tl S waS.of“gqegp

uassistanqe ;n,obtgining a prelim%nary picture of the.éitﬁétioﬁ\in
Latin America.

‘The work began with anuexpe?imegtal‘stn@y'on_ggi%g, fqllpwed by

a regional study of theipyoblgms gqn@ecte@ with ﬁhe developmeﬁt éf
watgr‘ragpgrges_in EQ%EQ,EQtQEP} e (ArgentLpa) and, more recentl&, a
study of the water resggrqes\gf_@ggg@gg.,‘%lthough,‘in vicwiof -
differences in the problems arigimg;.the:informatiop.availaple.aﬁd

. the stage of development, gachxpf thghgtudigs has iﬁsadwn distiﬁqtive

.. features, they have the three following characteristics in *ommén:

(a) The analysis of water resources and their utilization is made

/from the
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from the p01nt of view of economic development The

physnoal magnitude of tqe resources and thelr rconomlc

significance are usually two very different mattcro. It lu

essential to have a picture of the procese of economlc

7

development, with due attention to coete and profits, in

order to guide and direct SCluntlflC and engineering research

< |

so as to obtain the best reSJltS.. Consequently, in enalysing

the problems involved in the development of water resources,

efforts were made to deal concurrently with the economic,

!

tcchnical and institutional aspects,

The first requirement for an efficient utilization of water

resources 1s an accuraue measurement of unoee resources and

B /

their uses.{ Ib should be stressed herc thatbthe measurement
of uater resources. takes nanv ycars of observetlon (some
twenty to thirty) if trustworthy estimates are to be obtained.
It is therefore important to begin the mea. suxement far in

v

advance of the construction of works. The studies that

\

have been prcpared p01nt out the oefects in @letlﬁg

measurement procedures and make practicel suggestions for their

elimination,

the necessity for a comprehensive programme for the

development o water resources is 1ncreas1ngly recognized

the emphasis laid in the aiorcmcntion d resolutlon upon the

multiple utilization of water resources has bc en kept steadily

in view,

While these studies of one whole country or one specific

! /hydrographic basin



“UB/ON, 12/501
Page v i

hydrographic basin were being made, more exbensive regearch was undertvalen

in order Lo deteimine what Ffeatures thoy all had ih common and to find

- s,

a bagls for comparison witi other regichs of the world, With this in
mind; rosearch was undortaken along the following thred linos
(a) " Efforts were hade to compile & brogd preliminery description
2 of "the wator rogsourtos of the wholcof Latin Amorica and
thoir possible utilization; as tho besis for a possiblo
‘broadér approaoh4t6Itho“cduhtfyabyndduntfj’stﬁdids.‘ A
" quéstiomnairc was sént to all membor counbtrics in order to

R

“collect the rdlovent informstion, A provisional documont
has been prepared from the informntion rlready available to
“tho secretariat =nd the first roplios received from mombor
" Govermients, The -document will bo comploted and
'sﬁﬁploMontddgﬁith further raplid s they arevocoived, ond
“it-ig hoped thet o closor rolationship ‘can Bo cstablished
botweon Latin Amcricals Wator rosourdos snd its deonomic
‘dovelopment.
(5) "Tn view of the cvor-inerons sing “importrinec attached
:rfhfoughout‘ﬁno world to tho int 5gr’t3 .dovolopmentt of
hydrographic basins, it'was folt thot it vould bo of interost
to momber Goverments to study the organizetions which,
pond;nw furthor wbudlc s "of this lmborb nt-subjcet, are dt
prosont responsible for tho developmint of hydrographic

bigins in Loatin Americs end’ tho roat ol “the world.

,.,

While the roscarch carricd’out so far hes boin. underialen

O
1

f"

the request of specific countrico, it should be pointed
Out .L g:b

. LV | . L
L [N



E/C-'»- olA-/ 501
gy VJ.'l .

\ out that thoe most significant water rcsourcoes ofria%iﬁ
| " Améficasﬁfé in tho ph”;1Cil sonsc dntornationnl, for tho
:main rivéfs scrve s fronticrs botwesn counbrics or clse
:fi;w from‘oﬁo-country'into coother, * A provisionol list
.of such rivers ‘6r lekos ﬁds beon drawn uwp cnd & study hos
boon mede of ﬁliﬁ ishﬂdw being ddnc to dovelop them. - (An
aﬁéition al purpo e of tnis ptudy'w 5 Lo JPOVidc bogic .
informetion for the immleoumcntrtion of resolubion 131 (VII),
concerning interncotionsl rivers,)
The follewing studics hove been completed ox arce on the point of
complations
(1) Water resources and their whilizotion in Lotin Americo.
Sumnary of the work ond results ceideved by the " orking
Group (E/C1,12/501)

() Systems of cdminigtrsiive orzonizotion for the integroted

dovelopment of river basing (B/CN,12/503)

(3) Prelininory rovicew of cucastions roloving to the develonmond

of intcrnctionnl river bosins in Letin Amerize (E/CN.12/511)

(4)  The uctur resources of Chile pnd their utilizcotion

(Z/0M.12/501/Add 1)~  (Toxb of the study only; the technical

~rnnexes will be published in

)

inel printed vorsion.)

£L

b

!

cr

(5) The woter resources of North Patcronia. Exbensive swmrry < /

.. {The final veport is in course of arcporction.)

1/ It ig hoped thet this will be ready for nroscatavion to the
o Comnission ot ite cight: session,

/ (6) The water
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() The woter rgsources of Ecucdor, Extonsive summary;g/
(The final roport is in course of properction,)

The Governmient of Vencgzucle hags rgited for o study to be made of

the water resources of Venczuelo and o misgion is belng organized for

thot purpose., Oher Governments, too, have incdiected thelr interest

in such studics, ond these will be undertaken when they cre officiclly

requestods

2/ This will b Aierribibod. Aiirs ng LhHey o ;_);]Uj Loaoandoil,

-/ VATER RESOURCRES
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1. IHTRODUCTION - -
~-Water.is an esséntial{f tor. in several branches of the present cay
. economy, and consumptlon per head is constantly lncreaslng. It has been
- gstimated, for eXample;:that'in.ﬁhe.Uniied~S$g§e§5in;1950<gpproximately
4 cubic métres. offwater per head of population were.used daily in
A*écfivitieszin“whiCh;ﬁatcr:ﬁas in some way,physically‘congumgd.(drinking,
“industrial useSmorﬁirrigation); while: the use of vater not consumed in
' the prqcéSéf—»é;gggto pfo@upé hydroeléctricity;@pﬂﬂﬁor navigation - was
: ~véryfekténsivé;‘, ‘Hencefrom . the- Quand oint of economic,deyploppent the
- firgt problen to Ve considered is whether or not the available veter -
:ATeSOUrCeS;aﬁéisufficientxtQ keep pace with inereasing ¢ 1cman§a~;-

AL -thevery outset mention musﬁ,bevﬁadenof enother, important aspect of
- yater development: the fairly high cost oﬁ_hyd:guligguqug,, To congider
only the three main ways of using water, the cost of leying on a drinking

“water supply to dwellings is normally between $R0 and $50. per occupant;
. that ofAbuildingﬁirrigation:works;(excluding,rgservgigs);to Serve Jarﬂs,
between wlOO enc SBOO, and.. tnaf of 1nsta111ng one M. of hyqroeieCurlc |
~caoac1ty. $250 to }500 S?ai as & whole, 1nvestment in hydraulic
“"7ﬁorks,sometimes7accounts;£gr120_pgyxc¢ntﬁg;,more;of;a;countryﬁg publié
7'expenditﬁfé‘ :fUhlle, generally speaking 5 the & avanvabcs palned lrom‘
"suchﬁwork3aare“ggnsiégrable,;they‘reQuire so,much‘caoital that»a octalled
analy31s of uhc best method of uulllzlng thun 1°.calle fq:
-Eor Latin‘ﬁmerica several dempgrgphiq;and¢economi9Aindexes ar
avanlablc to.ilTustrate: the 1mboruaace of | water regources. to, the 1mmedlate
1»deVeloPment.of"the région@: The poDuWaulon of- Lad 1ﬁ Amerlca, Uhlch 1s4
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e country's deondmy is Bound:Ho be:an dncreasg i il

Titself melfily-through.eénlinereasge.in the demend.Lfor pover, . .Total

Lowould fave boiny di
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increasing rapidly, is dxpecied . td vige from & votal of 75 million in

1954=19 56 torelnogt 300 -mil l¢on 1n 1975.4y'SQ5§&ﬁ ag- domegvic uses are

concernelyy aglsantic-olf o;*‘t;,,'\;ri‘ll; be neecedbo provide- vhe nei- population

vvith. piped drinking=Water:mnd &lsol toimprove bhe -exlsting supplics,

ich in meny cases .are.inatequate, - More .foed ywillalso.be needed.

whii
“iThevalue: of ferm producits now cahaumedmingLa@iugﬁmqricggisfﬁé,ZOO

ConEllion 3ombT13xpar:Cen%“bQing-imﬁpﬁtcdg,gﬁﬂssumiag;thtftbg:@atin
/- American cednomies: expond  ate rate:of slisiitly more than, & per cent a
dodr ;the ‘amcunt of food-Fequiredarill probably he-coubled by 1975, In

gonte Datin Amsriean eountiiies: ore means -of -ineroas 1ng,3frlouluura* output

J-Furthémereg.dno first resultrof. tic tregd tovard industirialization of

-water requirements

Tofrindustry , especially . inivicwrof  the bypes.of dnCustries likely to

)

‘develop (chenigal produetsyidteel; eic.) yialthough this need will show

e

<’?inst&Iledfelectric;powénfcapacity;Anoy‘WA the region of 14 million Kw,

3 g Pl RTERCTLR Y iy oy
30 almesitsd w

ihéréde will. be needed: in hydroclectrisdiys . Lactly, -if the-Latin

i

Américanicountiries dncypase: trade! through g .common parkets, . 0no .of the

-coWséqbences might be anidncressetin. yeler~porne tralfic in gome

hyersgraphic bagins, tepecinlly thathofrfhe Rivor Plate, .-t

Sithile bhe datar sof far torhant: do-not suffice to nive an accurete

“picture of “tho avallable water:resoureccs anc differentcuses made

nofy dhemy anatitempt dstmede dn this paper- bo zivere peneral idea of the

e s s s . . . - o
“rInvestiyations which have been carricd out regarding ccriain countrics

Jor certain
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FUERS S S SU S-S T LR P . i
or certain hydrographic basins. Tho budy COmpTlSOS° (a) a survey of
Col ' S e :
resources, w1th rofcroncc o arid zones in ”uluh veter nay be limiting

facvor in economic development and tlon to Lhu main hyd ogradhlc systems and

V2 S et “ “

the possibilitios for thelr utl 1vatlon° (b) & SUUQy of tge adm1nlstraulve
nachinery gOVGTHLﬂ" he h@“ncsgln' of water resources; and (c) a brief

analJSlS o the maln uses of w"ter 1n L“tlﬂ Amorlca..

LR v Al o C end .F..v

T

IR A PR . i

Ilf,; oUKVEV'O WAT B RO OU*Cﬂ
Whlle,lcenerally upeaklnr, uauln AN@TLC& oS sosses, p7cnnliv¢ water

“

resourcos and manj areas 1n uhG reglon havc uUfIlClGﬂb ralnxall EO be

j . R

termcd hUMld, OLhcr areas O¢ 815n1f10ant 51ze qnd in some cases, of
b

- A L et . K - : N . z R

roat econom1 c01v1ty muy bﬂ c]assod as exironolv arid, arid or

‘ '

Semiuarid. ;/ _

w/ The criterion of "aridity" uscd herc is based solelj upon mein annval
-rainfall, .Owing to.the uneve. . éistxibution of precipitation over.the
gcaoons, soie localitiss i nornall” subfoet 40 Hajor scasonal droughts,
.the.effect of which, so far as ggriculiure.is concerncd, can be lessened.
by lrfer“Joﬂ. 4 LR oSG VT VT o . S
e In the. whole of ‘Latin America $ig.phengmenon, ol aridity is,
understood to a"ect vith varying degrees of intens 1tr, over 3.5 million
Saquare kilometres, fhlu *Lguro ﬁprogents 18 . per cent, of un_ Edel area
‘of the region, but its significance is cr hanced if we consider the
population, ana the..economic acvivities carried:on:in the cifferent areas
affectec. Ar~en04na and liexico ecach have arid zones Eot 1ling 1 million
squave,Lllometros=‘Ch;le, Peru_and. BPllVlQ, 200,000 vo, 300 OOO sq.km. cach;
Venezuela, oO ;000 8q. km., and Colombia and bCQuQO;, sna71e“ arces.,

BN ’-'; L . 1;', g s N L., S b -
4‘ ey . NN R . v : cha T e

IR first
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A fost section contoins a do scrlotlon of those different gzones,

’

‘Whosé 1n£d?oét frc, tho StdﬂdOOint of wauor Q’veloomont lle in the fact

\

that, as 2 rulec, irrigation'is 2 necessit J fbr'agriculture.' of

" perticular imnortonce in these zones is the problom of water rights over

K o

B S T { I
the scanty aval_wble resourcos. The use made of wﬂt“r in 1rr1gﬁt10n

" and othdr activitiss calls for cdrefdi$3tudy; Ldéfi&;iallwmethbds of

incroasing the available watér sunply are of dircct interest for these

gones, Such nethods ihclude thé utilizativn of ground wator; regulation

“of uhb use of ‘surface’ watvr and’ tge convnyuncc “of “such’ w*t r from nore

hunid zomes; the distillation of salt water (vhich, howeor, 18 §till in
thd‘éxpériﬁeﬁt;i”stagé?é'énd £h5 nroduction of arfificiai;réin;

“lAisécdhd sédtidﬁidescribes in general féfﬁé fhéipfiﬁéiﬁéljsurface
water rosources of Latin America, with reference tazthe“uSG”o%ﬁsuch
waters for navigation and for the preduction of hydroelectricity.

1. Arid and semi-arid zones

Such zoncs (see maps I-A and I-B) arc found in the following

localities:

e

High. plain.of Mexico. and Chihuahua deseft ThlS is. the contlnuatlon

of ‘the vast arid.region: which stretchos from tho‘TnLtod Statos and which

OWGSmits originwto,the general meteorblogigalzinfluenco of the sub-

-

‘ troplculsathouphere. Tﬂié zZone brancheé”outlas.féf 2.8 the Gulf of

AR

. MGXlCO;,uu the thltudb of *he mouth of tho Rio Gr”noe.

Ppnlnsul: of Lowgg Callforn1a. The arldlty of thls‘zoné isidue to

C‘"

the nfluonce of cold sea curr\nts (Ca]lfornl Current).

, . . o) ey . .
Southern arid belt., This cxtends over 50 of latitude and is a

proad arid belt which owes its origin to the cold Humboldt Current and

/reaches the

A\
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,location of. the whole zone cn the lee of

reaches the coasts of gcuaLOP,_Peru~and Ch:le.., In the South the belt
extends to Bolivia, lorge areas of Argentiva and part of Paraguay (Gran
. Chaco). In Argentina, and especially in Patagonia, the aridity.is

determined by general:meteorological conditions, and mainiy by the

he nmountain chain. .

P

Trought: polyeon” in north -ecast
Lot =g SR S gty S8 . - ol i i

ern Brazil. In this case the haraful
- factor is.not the relatively low average rainfall hut its great.

. irregularity. . In dry years the volume of. rainfall is. often as little as
one thlrd of ‘the avs STafle - 1tsell vory lpw. . There is ﬁlsaqreement arong
jthe Va?§935f$u88?5t%9ﬁ3 ;dvapced;ﬁq?ggplain the egistencg of,this'arid
zone and the irregularity with whnch ex,reﬂc droqahu oceurs in‘certaip
A RIS

%L.ﬁThere ayglpthe;‘isolated and s§¢ller areas on Lnu.bouuheLn ohore of
the Ldrlbbean, in Venezuela, Puerto Rico and various partslﬁf Mexiqo‘;
(tuq no*thu aot coast of Yucaﬁan, @he\éﬁatg of Oaxaca in the isthmus of
mehuanucoec and.ghe middle reach of. the river ng33Mexcala), Ofber
smaller dry areas, Loo small tb bg‘shqﬁnfpn the map, oceur in.éomc |

mountain valleys, especially in the inter-Andean nart of Ecuador,

/Yap Wo. I-A
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Re v 'Main .Basing in Lavin America.. - . .~ . & .-

A thorough and detailéd. azccount of:the main Latin American hdsins
would tinquestionably:do-mmch to provide a useful.frame of reference for
the analysis ‘of the region's hydroelectiric potential, ' ATl that .space
would permit:Here, however, wouldibe a review'so'succinct as. toiresemble a
‘lesSon in‘elementary hydrography. -Bearing in iind that’this subject must
receive the full %réatnent it deserves in the final report on the ‘water
resources of Latin America, suffité it at this sthge-to- give, reviewing

" fhe rézion from norih to south, some particulars of the possibilities
offefed by its maih rivers for hydroeledtricity and navigation.” A map of
‘the main besins is aléo appénded. 2/ - i YTt o

In lexico the main rivers - the Bravo or Grande del Norte, Panuco,
Tecolutla, Papaloaban, Grijalva and Uswmecinta - flow into the Atlantic and
However, the rivers which flow into tlic Pacific - bhe San Pedro, Colorado,
Lerna Saﬁtidgo;JBaisas”ahd Suchiate - Have the greater hydroslectric

potential, despite their smaller flow.

g/ At the time of circulation of this report a special map of the main
basins in Latin Americe is with the printer and will, it is hoped, be
aistributed Guring the Commission's eighth scssion.

/The country's
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The country'!s "technical potential”é/ for a water flow of 95 per
cent duration is estimated at bhetween 7 and 10 million WW, (Seevtable 1).

In Central America the river basins are comparatively smalls rivers

entering thé’Atlantic carry the greater and more regular flow, while
those whicﬁ enter the Pacific are swift-flowing and short, Table 2
shows the main rivers of this arca; among these, mention should be made
of the navigable river Dulce in Guatemala, which rises in Lake Izabal,
The rivers Suchiate, Michotoga and Paz, coupled with the natural
reservoirs of Lakes Amatitlén and Atitldn, are a potent%gﬁgﬁg%gﬁagpf
hydroelectric wealth.ﬁ/ The river Lempa in E1 Salvador, whigkfﬁgf%lso
navigable by.small vessels, is endoyed with'power resourceé. The
hydroelectric potential of Hoﬁdufasy which is thought to be ﬁlentiful,
has received little study so far. Along the frontier between Nicaragua
and.Gosta Rica runs ﬁhe river San Juemn, which has been considéred as the
possible route.of an inter-oceanic canal. The hydroelectric resources

of Costa Rica have been estimated at 1.5 ﬁillicm.kw,é/

'3/ The fraction of the latent gross potential technically available for
use at a given moment. An estimate of a basin's potential is by its
very nature highly approximete. Flows of 95 per cent are used in
almost all calculations. The development of water regulation works
makes it possible to harness the flow of water more efficicntly, and
consequently to increase the potential, Furthermore, from the purely
technical standpoint, a proportion of the resources in question is
bound to be needed for irrigation, demssuic uses, industrial uses,
etc., with a possible reduction in potential,

4/ See Eugenio Salazar, Bl desarrollo eldctrico en Gentﬁbéﬁgficé}ﬁ
(Electricity development in Central America) (TAA/LAT/9),”(8pdnish
only), 1957. | |

5/ Ibid,

/Table 1



Table 1

MEXTCO: TRCHNICAL POTEATIAL OF MAIN 3ASING &/

 Hycrographic Area L | Energy infﬁféyl,f

o

_North Pac:Lf:Lc | 3360

PR
..... ol B W

San Pedro - Mezguital | 580

--,Ife..ma-ﬁ%nti%gq 000
Rlver Bal - . L o 200

,_Norbh Gulf_

A I N

‘River Bravo, Mexico , 1 - 160

River Pdnuco . 230

- Gulf f Mexico
North of Vcracrua N - ) l,aOO_

Papaloapén, Tabasco and Camoeche o ,500

Sourcg:“ A, Ga"cia Qulntero,"HJuroelﬁctrlc Po+edulallhy of Mexlco" AITE
S Proceed ngs ,Vol. 67 1948 SR :

P :
e : ol S EORE S

*/ In +he orlﬁlnal the fleres are vlven 1n n.D.s they were rounded off
in convertlng‘to mw; o R Lo : :

. /ravie 2
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with its abundant rainfall, ive rise o many fivérs with small drainage
basgins, In Cuba the rivers Canto and Sagua la Grazde, and in Haiti and the
Dominican Republic the rivers Yacue del Norite and Yague del Sur, are
navigable by small vessels. The hydroelectric possibilities of the three
countries are largely unexplored but appear, generally speaking, to be
inferior to these of the‘continental latin American countries.

In Sonth America, considered as a whole, it is necessary first .of all

vo draw a radical distinction between the rivers which flow westwafd'ﬁnd
those flowing to the east and north. The Ances are so close to the
Pacific Ocean that the westward-flowing rivers are relatively short and
their basing swall. In ¢ontrast,_those which flow iﬂto the:Garﬂdﬁcap 2.4
datlantic are long and drain brosd basing, have as a rule a vérv low
averace gradient and are generally suitable for navigation,.

In the . orthern. atershed mention should be made of two large basins:

that of the Magdalena and that of the Orinoco. In “he formér, the river
Magdalers is joined by the Cauca some 300 kilomet:r :g before the delta formed
at the mouth, near Barranquilla. Tven allowing for the interruption of

the Honda Falls, the Magdélena and its tributaries offer over 1,000
kilomet .s of navigable waterways. - Hydroelectric schemes under construction

or cbﬁéideration nlus those already in overation will vrovide : %-5% o
aprroximately 2.62 million 7 in the valley of the Cauca and 1.63 million
in that of the Magdalena. 6/ A vast combined irrigation and pover

scheme has been launched in the upper part of the former.

[ The fizure given for the Cauca includes what is known as the Cauca
Dacue scheme, which is to yield 1 million !'7 and which involves
diverting a certain volume of -rater from the Cauca Valley flow into
the Daque, a river flowing into the Pacific., The firure given for
the Magdalena Valley is an estimate base on the National
Flectrification Plan of Colombia, November 1954.

/The terrain
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L N . .
' .
1 ol

The terraLn of the Orlnoco bq 1n is very unever in 1ts upper reaches

¢
2

and ] .rgely unex plored eI feathree the unlque case 01 +he Cas1qu1are,

along whlch at certaln °eeeonu, part of 1ts water fJovs ;-uv the river

%

Negro, a trlbutarv oi the Amavon. The rlver is, nav1gable for ‘some

R

l,uOO Pllometreu of the love% part of Lt course. The same appllee to
its main trLbuuarles, whlch 1ncluae the Meta - whlch iorms paft of the
frontier between Colombla and Venezueld - and can takc falr—olzeq

) B

vessele. thtlc is \nown about tPe bag Jn'e hydroelectrwc potentlal
eyetematlc prosnectlr;L may ylbld flpur es nlfhor thnn 3”0 ‘ ‘,timated a
few Vcare ago; " gy 1nd1catlon of thlo ma‘ bﬂ‘ he Laco Fhdt the Caroni,
one of the main t£1bu arles, LS Lhou;ht to have in 1t lower reachee_Z/
a‘gross potentnal of 8 nLlllon Xt Scheme under eonstrucﬁion'or

cor ;LderaLLon for tne aiorement1enei Wﬂtloeal E]ec r*f*eet on‘Plan |

”epresent a oana01ty of some 1.7 mllilon kT in Golomhlan cerrltorj.

- The eastern watershed 1ncludes many lmpo“tant ba' ins. That of

the Aggggg, whlch covers an area ulmost half the size of ‘Europe, drains
into the Naranon—Sollmoes«Anaéop svstem, the greeuee hzdropraphle N
bagin in the world.‘ Tho Maranon follows a course aﬁnrox1metelj 2 AOO
kllomctreo‘long 1n Pcru before enterlngAB*aalllan territory, through
whlch 1b ‘lows for a toual dlstance of 3 400 Pllomotres,‘ The‘éean
flow at he mouth is e3uLmated at lOO ,000 cubic metres a seceﬁd‘

(200 000 cu.m/uoc. at’ thc noak), dnd itis C¢lculatca that the river

arrleo down over 1 OOO nllllou cublc met:;&fof‘sedlmentva*yegr.’

[ . . N . : : - P
PN L. : . '

1/ See ¥65é Olalouiaga (Corporacidh Venezolana ds Fom*nto), o
Alounos antecedéntesi para -la prorremaclon dcl eecbor enerxlo.‘
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Paﬁe lé
Fron Tabauln( s tbo t Braz¢l_an port (on the frontier with
Pera and Colombia) to thc movuh the avorage‘gradient_barely exoeeds“
. - k_i}»‘.f\. S '- . i '- .- ¢ ! . . ‘ e
2 cenulmefro“ peﬂ LWOmCurb Inb qoubk flous uhO Tooanuon
i <. , PR A,A < o aewe \ i L !

2 600 kl]onotros 1n ]Gﬂgth. Thu er"r lo nav1gaolo by 1urdc vcsg<¢s‘

8 o
H

up to Manau and oy pmalle orsels up to uhb Poruv1an polt of Iqulbo_

(3 ’OO Ailometreo). Its tr lDubufWC arc also WV“”&b c in Co]omb

aho BOL1V1a.

i : [

The hV@TOPlECiTlO noton;lai ol LQ basin is not fully k

O ami

is for uhe 1ost part a long way from the main ¢ ntreq of Oonaunptlon,_

o
D v -
[ . .

B

The Amazoanocantin' syu,em is est"o.ped tw oifo* a po,ont l of
ﬁ} oxxmaueiv 4.0 m11110n ﬁT in BTLleL an ucrrluoryh In uolombWQ,

takinv both schemes undo conotrﬂctloﬂ anﬂ Qohomos uadef 131der"nlon
() 3

the same systeh epr H\J only 7OO 0001 for the plains are largely
uﬁoxplor(d and the TCSoUrces availabie for immediate usc are far - -

n_ ' Y on .

distamt fr o th centrcn of C”rsuwpilon. In Heua uor too, little is

. . e e
oo . A FO R

known about the hydroelectric potontial of o A1uzon bahlu, agd most

of 1t ilo far from uhe main urd dn centros, It hap bes

by} ostimatéd,

i

A . LT . . . R
howover, bhu: Lbro trloﬂtarl - 10 Napo0 Pastaza and Santiago

3

..!\j\ i : ‘x

have a f;rm oo1ont1A] of 2 O ”OOk uhich can be harﬂessed relatively

1

asile In 13f\:m Lho &1laﬂn¢c wnuovﬁqol lm bhou Hu to havo a

on.
L--“\

hydrocleotric pOtontial of 4 milliom A, In Bolivia, thoere has been

[ VN

W ake ST cmi t e — e

&/ The, figures for Brazil have bheeis celeulated From & roaort by the:
an@ssag Mista Brasil-Estados Unidog 3_pare. . Degenvolvinento  Economico,
entitled: Relatorio sobre enﬁlggauggo\;' 'F“.~7raqn7° those for
Colombla have been estimated by iCLA from the National Electrification
Plan glready mcntioned. Those for Lcuamo“ Were S“ppllei by lir. John

RittnwhaHSon, G nxp rt of ko Unl a huthDU Je PﬂninQW Asszutance

n”U“trl“ 6+¢

el S g 5ok KBk

Poru Economlc Auv1'ory Councll puh c‘_“
1 Pérou, Novémbsr 1956,

url ue -

/1o systemaclc
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no systematic study of this potential and the cxisting over :I1 Lutiinted
indicate that a:large proportion of the aveilable resources stem from
the Amazon basin,

The River Plate .system, bounded by the .indcs, tHe atho Jrasso
platqqu,uthe:Brazilian-plateau,and tho mountain ranges of the Atlantic
Coast, is onc of the most extensive in the world, It is fcrmodimainlyn
by the rivers Parand, Paraguay ond Uruguay, which rise i Brazil. " The
Parand flows swiftly as far s BEncarnacidn., . Lower dbwﬁ?it‘flows’through
lovel country and isg navigable.. It joins the iiver Porasuay near
Corrientos. Lelow  the confluence, the mean rate of dlow is 16;000 CuLﬁ/sec.
In irgentine territory thejnivor.iS"nAVigable by vessels of 10,000 tons
up to Parand ond Santa F& (59 kilomctres) and by smaller vasscls up to
Tguazd (1,900 kilometrces).

The river Paraguay crosscs Perdguay frommorth t®}south, ovof a
course about 800 kilbmutres long, and-is navigable -above Concepcidn by
small vessels, . ,Beforoﬂit;jQiHS“the'Parand it.attains a mean flow of
approximatcly 4,000 cuim/scc. . Through this river and itd tributarics,
Bolivia too forms part.of the River Plate systcﬁa-'

The river Uruguay, which purtially .civides Afgc;tina-from'Brazil
and Uruguay; is navigable as far as Concordia (530 kilomotros);.whcro
navigation is intcrrupted by various-falls? to bc”reguméd at‘Monté_i
Gasofos,v' Thowmoaﬁ fiow-ih,thd?lowor féa;héé'of ﬁhq.riVOrvis;530OO .
cwmfsec, .. . . | |

covers an arca of 35,000 sg.km, with an average width of 130 kilometres
/at the
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at the mouth. The mean flow is caleulated 2t 35,000 cu.u/scc. The water
carries covm a srcat dedl of sodiment. o VRO
»«The hydroelectric résources of this bagin arg thought to be of the

order of 14 million 17, distributed as follows: R

e in that

b4

Brazil: in the basin of “the river.Paraguay, 0.07.millisn 177
of the: ¥iver Parana, 7.l million I'7; .and.in thal of the Uruguay,-0.69
middion XW. o 0 e A o :

Argentina: in the basin of the. river Parana, 2.55 million 17, and’
dn. that of %hoﬁfiver Uruguay,4Of75‘millidnlii,

Paraguay:l.in.the=basin of. the rivers Pevazuey &nd Parana, 2.1 -

Smillion Wil o - ' L L o T

o Ururuay:  in the river Urusuay :and its tributaries., 1 willion KiF,
QY () e} 5

Other important basins in the eastern watershed are:

",

The river Parmaiba in Brazil. Navigable strctches total ower
600 kilonetrus, Despite the rapide, which:nake navisation

L JAiffficuly, ite hydroelectric potential is small. .
‘The ¥iver San Trancisco, also in Brazil, with a fean flow of = ¥
3,000 cum/secs at the.mouth, . Tt affords a'long navigable - ©
vaterway cespite the Paulo Alfonso Falls, Its hydroelectric -

Lhotential is calculated at: 1.4 million 1" 9/

/ EE
o b

e PUNCPARN

9/ TLCLA's: calculations rospecting the Brazilian part of thesé pivers
are basea on vhe source cited in the previous note., The remainder
vere, gupplicd Cirectly by. the Working Group on valter resovrces, -
except those for Paraguay, which are crawm from '"Developed and
potential waterpower in the United States and otlcr countricatof s '™
vhe world", Geoloeical Survev Circulor 329, December 1952, of the
United States: Depavtuent of the Interior, . - il el e

oWt e e o 7 /The drainage
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“Thg drainage basin of Laked Los Patos ﬁnd‘Nifim;:whiCh'are'joincd
v d . .
by the Sao Gonzmalo canal.  The main river is the Jacul, which 1s

navigeble for 200 kilometres. Porto Alenrs and Pélotas sre active’
river ports. Tho prospects for hydroelectricity ¢o not seem very
favourable, Capacity instelled and wlanned “otals apwr0X1mutclj

170,000 . lsl The river Negro (Alﬁontlaa) formed by the, Nooucn
and the Limay. The mean flow at the north is of the order of
1,000 cu.n/sece Its errogl curic potential is cetimated ab
3 million k7, ° B R

Owing o thé préximffj of the Andes to ﬁﬁéAPaéifiEAOEea;, the rivers
of u:iﬁﬁﬂjL;iﬁ]ﬂ;j;Ji po o}zgénerdliy spéaking; tHeﬁché%actéristics alfcady
indicated: ghortneds, sﬁallhéSé of‘drdinﬁgé;baéin’ﬁnaifiéﬁ;'klhé’éfé@p‘
average gfadi@nﬂé;fACbnaoquenLlV bhby are 11L~8u1ubd ta na v1g tlon but

ich in'h&ﬁfbéiédtfic.resourcéé. .Héfé'follOUS éAACé Tin tlon, country
by couﬁfrf; of those vhich are’ Q0st wmporta*t for either leﬁO;é.A

Colomhia is traversed by‘thé Atfatb,‘theASan:Juaﬁ, which iéf‘ﬁ
navigable for over 200" kilohetres ad Tas as istéina,'anﬁAthé Pa{ia;A
450 Kilomdtros long, one-third 'of which is navigable. The hydrodlectric
potential of the Colims is esbimated at some 0. million Ku.”

“Tn Teuador we may méntion the Mira, with a potential of 0,15

million kw; the Esmeralda, with 0,16 siillion kw and a navigable

10/ Celculated from data of thes Plapo lacionel de Flectrificagag c

Centrais Flétricas Rrasileinns, S.h. (1954) .

/Uatﬁrw v of
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waiﬁrwpy of &0 kllomeufoq, uku GuuYuu (osc‘axy of uhC rlverg abahoyo,

-,

Dﬂulo and VJHC“S), COO kl]omouros of wq1ﬂh are naVW?ahJe wp* WhLCh has
) pqténtial_d 0. 12 nlllﬂon kw, anc uhu ;vor Juooneg v1th O

million I, ]“" ) H"";mf

In Egzu the most’ ;mnoruant rivers are +he Tunbeg, Plufa, .
Santa - with a hydroelcctrie. potontial of 1 nillion lw - the Rimac,
__Pisco an¢ Rio Grande.- mho countyy r‘sjwccorphcé ag @ wholc is estimated
o S 11/
tquposgcss a pObOJtLul of aporoxln:,oly 4 million los, SRR

In Chile!s case the chareeteristics of the principal rivers

- the_LoggﬂElqgi, Aconcagua, Maipe, pu“? Maule, Itate, Bio-Bio,

Palcna, otc. - have been examined in:detcil olscwhere and it would
S 12/

seem pointless to dwell on the subject. here,

Lestly, montion should be mede of the basin of: Leke Tilicoca, one
of the high@gt lakes in the sorld (3,550 metres above sea level) and.
Jho‘““~~ﬂb in South AMOTlC&o It forms The navigable waterway .
between Peru anc -Bolivia and is.fed from o Crainage basin 57,000Usquare
kilomctros_;p arcas. It is linked to Lake Poopd by the river

Desaguadero, and the basin feeding the system covers a to

110 OOOzyquaru Pllom uresf” Iu _vbo”

Sy

‘"pnlc‘] p031vlon alfords Lakc

. . : ' . L. '
P o

S
11/ For the sourccs of data for the different countries mentioned,
see these listed in footnote 8., With refcrence to the figure
givon for the river Santa, Cf. Santiago Antdnez de ) Mayolo
PTan do_Tngtalaciones hidwooléetricas de.1a Cornoracidn Peruana
del Sante, a papcr presented to the First Pan American
Engincering Congress, Rio de Janeiro, 1949.

Sce Los.recursos hidrdulicos de Chile ¥ su_aprovechamionto
(B/C1,12/501/Add.,]

/Titicaca vast

oal.area.ofv“ o
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Titicaca vast possibilitiss for irrigation znd power., If its waters
were led into the Pacific its potential, it is estimated, would be
2 million k%

To recapitulate the preced ing swmary descripticn, table 3 liste
the nost importsnt basins, i.¢. those covering over 100,000 square
kilometres, It should be noted that, quantitatively speaking, the
E E 3 Ay = 3 = -._Q/ Faluge - . - =1 Frn o P PR +h
waters of the international basing are far more significant than
those of the purely national basins, To take only Argentina, it 1s
ealenlatod Llat they represent 76.5 per cont of the countryls total
water resources, though other estimates put this proportion at
87.1 per cent. There is no doubt that the Amazon, River Plate and
Orinoco rivor systens, those of the rivers of Mexico and the United

b
Qtlt@ug and Lekes Titicaca and Guijo corstitube Latin America's most

/

important water 1‘@301.11‘(:08.--l‘5

13/ The expression "international woters" alludes o the p physical
fact that the river or lake in question is on the Dounaarv
betwecn two or nmorc countriss, or else rises in one country,
crosses the frontier and traverses anothor, lea v1ng asice the
legal lmplications.

L

14/ Carlos 4. Volni, Anyovo hanientos hidroeldctricos internacionales,
© DPe ~ 13. ' ‘

15/ & list of intarnational basing, showing the countrics interested
in each, aggoars in t wble 1 of the study preparced by Guillerwo J,
Cano, Brelininary Q svicy of Questions Relating to the Development

of Lhtcrngti(nal River Bgsins in Latin jmerica (E/CN.12/511).

/Table 3
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Table 3

T e e et i hreasof o PR
Samé - Length : basin Mean flow
(thousands’

" Cuon/sec.)
or sq.km):; NERE

& a0 a0 -

Bravo or Grande del Norte &
Lerma~Santiago: B T T '13"047-“: C 280
Belsas™ -~ - B T S 100 280
Grijalﬁa;Usﬁmacinta N RTREIE ””190’ﬂ 3,000
Megdalena  ° 1,500 1 260 8,000
Orinoes™ «. ## W@ 0 g gnn” S ‘,Af‘ééb’ 14,000
AmazoneUcayslit ~ + - T hggoe T 50000 100,000

B 980 oEe w".n

/

Sen ‘Francisco’ *
River Plate system
River Negro-Limay

Lake Los Patos-}hrm bas:Ln

Lake T:Lt:Lcaca-Poopé bas:.n e

3,007

4,500
1,050

610

125

| “2oo,ooof“f~“ |
© 110,000 -

3,000
35,000
1,000

Notg.: The Essequibc and Maroni river basins have not been included
. because they lie entirely in the territory of the (uianas:
“British, Dutch and French, Ll T

_/ Only the portn.on under Me}c_can ;Ju 1sdlculon.

/III. Lega.l an.d
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Til. o LEGAL-AND ADMINISTRATIVE- ASPECLS OF THE UEVELOPMENT -

- OF %ATER RESOURCES., =

1. SURWEY OF UBE LiGAL POSTYTON

‘The Yegislation of the Indies was applied in almost all Latin

" American countries (the excewntion being Brazil) until the end of

1 .
!

he.eighteenth céntury.. A transition period folloved; after which
many of those .countries adonted their own civil coedes-in thé second -

hilf of the nineteenth century, At that time the”only econcmically

~Amportant. uses of water; apart from hiuman.consumption, were navigation

cand irrigation, and it was to these that +he laws were at first

confined. Problems relating to the utilization of rivers and. lakes

-.were:at that time of a legal-ratherfthan a nolitical- character, - . -

particularly.in the case of rivers which extended ‘bevond the territory-

ofra.singlg pountry,E Hence even the Constitution in force in sone-

of those couniries in the mid-nineteenth century mace reference %o

them with a view to ‘guarsnteeing free navigation by vessels of all
ST .

nations.

During thatv scme period irrigation wasg practised in several

sicountries but inialmost all..cases it was. introduced. by..private

. cinitiavive and effort. . (Official action bepan 6. be taken only.at - = ..

~the turn of the century. Hence -¢iril ‘codes were. eoncerned exclugively
. 4

vith “the question of determiaing the ownership of: traters, the way -

cdn which private.perseag.could accuire the right.to use them, andy .

more particularly, the establishment of the servituces (aqueduct%,
etc.) required to enable private persons to use water on load belongiag

to others,

12z 1) AU RN R
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not conform to any fundamental principlc or clea llJ def inod"pblioy out

were improvised ag he need arosc. Hence Totin Am

rican water use
lcgislation as a whole is often confusing cnd cont: dlCubI}, particularly

Jhoee oounurLQS whlch havo 1ot cbkllLoc'Thcnv‘ﬁ

-

e '.:;" ) L.
ate’ lavs.

o “l q;avcts of the

The most deoru*nu or ﬁhe iirL
developmcnt of water rosources sies a) “r<dems of water rights,

pwrtiuulzrlv in arid and semi-aric ZOw033 (b) the problem of pollution,

Uhich is benomlae 1ncrcasi;ol/ serious in lndustriclized LTOaS .

27

The systen vhich recognizes the right of owacrs of property gituated
on the banks of rivers to use the webers of such rivers proplo jure, without

‘

. R N S e
having o OLinili noooncoaTion ow

T 3 aeald

European countries. In guch ceouaviries Uhnu rig nt WO pub3 6 only to
the provision pnqt navigasion and e gupply off unbor w0 towns wust nob
be 1n+erl erod with.

Tl I R A T

In Latin Amorice tos right of riparilon property cwners was first

i

recognized in ChlJo and in theo countrie~ which adoptcd ul" Ch1*c~n ClVﬂl

Coce edither in iuS entir t/ (fcv OOL) or in part (00101h1a Hondur

er@rﬂoua, UPU'uﬂJ) o8 elso in o,hcl DTO“OHQ““‘“BLV h441r Latin,American

countries waose legislation vas not based on thatv of Chiloq

PR TR : ;s - . . . .
Argentina, Mo tico, Par*“uay, Ph“u and Ch1]o (LfOﬂ ~,’5] onwar Ss)

entirely \*<luocﬂ from tthw 7@~J~1“L1cn the system of riparian rights.

The nlt”““lon nay be summarized a8 10710ws,

o

(i) Haviwable rivcrs: In hh 1oliow1nc eo Unu ieg their waters arc public

D;Op r“y and ol rmluulon must bo obtained.for hhoir Ricick Argontina, Chile,

Bruall P *9 nnJ, Uruguay and Vonewucio, as also

/Fronch Gulana
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Sty

French Guluna and ourlnhm. In Golombia, Ecuador and Peru, riparian
pruperty owners may use such waters but Lhe nurplu not used by them may

be as 51cned by the Government to other

(ii)‘ NOhanav;gablc rlversé In Argentina, Chile, Mexico, Paragvay
ano Deru +he1r waters are publlc property and permission must be obt cined
for their use, In Bollv1“, BraALJ, the GUlun&S, Urugucy and Venouuolw
such‘whuoro belong to rlparlah ﬁioperty ownerg; who muy use. uhem w1thout
tobtalnlng permission. In Colombia and Ecuador riparian prOperty owners
heve the first option on their use and the purplus may bo ass 1"ned hy'
thebGovern.pnt to others.

Thie cyv*cm gives risce to the following 1mportant chnsequence5°

.(i)'.where no authohization is requiredq the right to use water is
not reg1°terbd anywhere nor is W;tbf consumpt;on measared, v1th the

ul‘ that the Governmenu lack° the essential ;nformation ne;ded to

plan improved end more extensive use of water resources;

.

(ii) Plans for cup*~tlon'and conductLOP facilitics 1ihewi§ebhre
hht reglotored ﬁnd reqquc no prior o“flclal authofluatlon° hence the
Governmont not only 1%0? tho rcqul 1L formatlon but arc ulso unabio
to ohfhfce'oompll ance thh cortuln tochnncwl standnrds ostbbllphod
thé purposo of improvinv water uullléaulon. ‘ -

In countfies where thu cllmauo ObVl&tOb thO'nOCGSblty for 1rr1gwb¢on,
riparian rights do'nct give rise to such sorlou problems, although
increcsed indu'brlal utllzuution of wator may woll prbhoke them in the

fuure. In oouhtrios where ir rig abion is ossonti l Tor agrlculturo, or

51moly benef:c¢al t0 1t rlpquan rlghtu are onormoubly pregud¢01al to

the devclopmont of watér resources
W b) Pollution
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(b) RQ.LUJ..&.QI!.

Ly it : .. Can 4 .

In Latln Amcrlca:;ho probleﬂ of vauer po]lufion haé not yet
,é" umcd 10 proportlonw that it ba" i; ouher ooun rloo of the wame
7continent or bf Europe. Thiém§éfj c1¥cuﬁsténcé ma'e; u¢gent :
that Latin Anerlcaﬂ lp;;siutl)ﬁ n;oulo tak; ;céguntlof tho prgblem..

4"’ ‘,, . . Y
- ,__' s -3 i . \

The enactmen?d of regulatlono concernu pollatlon in *he 1n1tlal

utaﬁeﬂ of Lndustrlal gevolopmcnu w1ll ﬂakc it pOSSlble +o nr V nt
PRI PN i

pollutlon ai ]1ttle or 10, cos t or ﬁo eep 1t to 5 mlulmum.\ To

st : . T . . ‘ t

try to nombdu 4t once Lt ex1 ts,.or ho other nand, 13 oftcn so

1.
v

expen31vo as uO be oroh¢b1t1vo. fFew cou tries oi hc ECLP reglon

R S

have given tho mattcr COﬂprchcn31ve or sysL,ematln con51derab10n.

Somo have eotabllshed by law thb ob]1¢at1on of users to prcvept

;.’_. . ".‘.

nollvt¢on of the waters thoy use but many over look he fact tnat
o - X . N SN i
non-users may also caugo polTuilon (e g., r'parlan 1ndustrles)

.o_
: e

Thoxﬁ are al 0, opLCJQL 1dWS ¢olaULn to pollutwon Cauved b] uhO

se of Haucr for ccrtaln pur»oso (o. Bes PJsh) T4ergﬂls,however,
v-',z E . : v X O

' B -,. EERY . v

noe Loglola+10n CmbT&CLﬁ“ tpn nroblem as a whole.

LR Survev 01 ﬁdm1nﬁsqna,3;gum4&bgn x

Co
PO . ! B

In th ast tbreo deoddec othLOg nave boon maqe and in some
n P

N

casesyexporiments crqdurhud to dotermlne Lho“d051rab111.;”m“'”

c0mord¢na 1n9 the various uscs of wator re ourcos and ”ﬁ@CulﬂS_

legislation to prevent such usés from‘n oou01ng harmful cfiects.

. v,,.

So far howevcr, uherc huvc b@en Cew cases 1n whlch oubh co~oru1natvop

has actually been practiged.

(a), Go=Qr. :7’fferen+ nﬂtura1)reuourcoﬂ
Generally speaking, the Latin American countries have not

Jorganized their
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orgenized their public administration structures in such a wayfas

to r-rmlf a conordlnatcd uLllletion of all natural resourceu. An

. NI I

exception may be noted in.the pase of:Honduras, which bas a Minist:y

Sl

of Natural Resources diviiud into dopalbtnohd;
Yl TO T

aomuct of the utlllzstlon of natura7 resourpes.
ey

'ous
N

uges of

(b) P'Lann.LnCr and co—ordlnated maragcment of uhO va

X A ‘
]

watew rgsources

- S

AN

Coren

In mdny countrles the admlnlstratlvo bOle° ooncornod are

entirely inactive and have no established mgthod.of:opgratipn,\

Several countries (B nz

they are limited to onc particular use and make no systematic provisic
P T p R R i SR R T

for other uses of water. L o

L

Mexico is a notable exception, for it has adupted a model syster
Kbl IR ROEN R "‘}:5.-- Cro ) b R R . PSR P

of organ1"dtLon for tnc utllluatlon ﬁf its vator

i .

TUEOUTCOS.

L
G

A

Secretariat of State (Mlnlstrv) vag, estaollohod in 1947 f01 Ehlu

purpose and it 1s 1n charge of oractlc_]]y ﬁll Lorms oT Uutbr .

W 8- 4 1

utilization and the prleQms‘io_which they give rise,

and’ co=~ordinated orvanlzntlon hdS mﬂdc

- n wadad

to tho dbtolopmcnt of the country'w waucr Tesgurces.,

(c) Water administration basin by bgsin

LM
vk

. .

J_I

o

il, Chile, Peru) have good programmes bub.

sole,

ThlS unlflod

a sth Laqtory contrlbutlon

A prcatev number, of uhbgrlmcnts huve:been.madq4in_intggpated

(RIS

development. by riyver bagins or by valley, since these are

units  in which the utilization of gll the natural resources present .
PR ’ R . HN o o [T A s Ty v R R « RUE ST ‘ R P

can easily be coordinated. 16/

16/ Sec Thtsarated Hiver |

RSO E T B o N o I T TS

> physical.

L
.

/Because o
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foia
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Because of the importénce of this subject an informative ‘document
has been preparcd giving the background!ofi'the. nain:bodies . established
throughout the world for the:devélobment.bf rifed: basins (inglhding
those set up in Latin Americaliﬁ%fgimﬁhéabchQﬁétingJinflﬁtiﬁfAmerica

are llStOd below’ by Countr;Y':'L"—/ ‘\’%:.',.a.f-v-..’i;a;.::;!-.. “el:,‘ BN IO SR ',,I

~

ARGENTINA.NW;QQL,J;;;QL&@mi,;wgggg;iggx:;,mwgh-5;;;‘i

Comisidn Naeibnal:del Rio Bermeij

¥ % Comisidn Interorovincial del Rio Colorado

% = Organizacidn Interprovincial del Belia del.lorpesbeshrgentino (OIANA)

Comisibn Interprovineial.geél Aoua Catemnarca=-Sontiago del Bstero

>\-:h(01ACSE);J;H-Syﬂg A IR SO S AU EI SO I SRR 1 SRS N
CBRAZIL T cacuewloant LT oia DTl LUl T ey b

: Comissalo de Vale: de Sab Franciseo o 'ooiint oil v

“DebartamentovNaciOnalvde‘Obras*cdnt:é a5 Sécas (DNOCS): i Ll

Superintendencie. de..Plano .de Valoragdo ‘Economica de-hmazonia (SPVEA)

COLOMBIA et e R It B

.. Corporacidn-Auténoma Regional del Valle. del Cauca (CVC) =
EL SALVADOR.. -+, .. “ooif Gt oo o

». Comisidn Bjecutiva Hidroeléctrica del Lemva (CEL)-

Soon )/ Systems of Administrative Orgenization.for the:Inteprated: -

Development of River Basins (E/LN l”/)OB

See. document E/CN 12/503 for the laws OStdbllShlng uhe bodLeu whosc
titles are underlined, the purposes of each and a reference to the
way in which they are organized, Those marked with a double
asterisk are engaged solely in study and p“ogrammlng rathor then
construction or administration, - = .. ¢ isioas ool R
/MLAICO

k&
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LMETICO

At s
H

14

-.Comision Ejecutiva del Papalospan . . -~ .

,ﬁgcom;sgén“hgpcuiyva,del Iepgleatepec = . .o Dt e

z.\!

 Comisién Ejecubiva del Rio Tuerte ... . =~ = S

° .

Comisidn Ejecutiva del Grifalva ' . .+, . ot

PR

% % Comisidn de Bstudios Hidroldégicos del Valle de México

[t

Comisidn de BEstudios del Sis bema Lorma-ChapalemSantisgo .

o s e n " ok e o T e s e e e e e LT
e en e B _.:Ente.rnaii*%:i.?n%l. vaters 49/ 1L

Many treaties make reference to international waters:but: only for
the purpose of designationg them as political boundaries or of establishing

recognition by the Pariies conccrne@ﬂoﬁ tbe reciprocal right of naVngtlon

) omee wowe e

in such watersw, The: onlv treaties or CUnvmnilons ‘which are relevant to

S SN

thc purposes of thlo document are. th 1086, .whose. provisions are designed to

- . v — = c e v S

promote the development of water resources,. R

So far phore are only benty-tuo. such instrunents, signed by only

i L an s e

twelve countries and referring to eight basins. (8ecc tablc %4.)  This

does not appear; to: bc commensurate ;olghur with tho quantitabive importance

[P SRS

of the international wat _-. .-“;,[j atin AMLTL a_or wlth the ‘potential

I
T T ol :‘,,.4.,',.._',-.x , I .
. e i
. ! ye i ) i
I T P S LA S AP PN :

:ig/'v;For fufthéf”&éféiié.seéiddépﬁéniAE/Cﬁ;fié/5@3;¥ﬁ:au BT
EEE /Table 4
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Table 4 '
TREATIES AND OTHER AGREEMENTS CALLING ¥OR STUDIES OR WORK RELATED
TO THE DEVELOPMENT OF INTERNATIONAL LATIN AMuzRICAN RIVER~§ASINS

lA.XII.l944

T I11ane and Bl A

Signatory Genoral Matters nentioned
countries - ‘Date . gubject . -
‘ - . I-  In- Fishe In~ In- Specie
) - rrie  dus- ing Ler- und- fied
gate- trial nat- ations work
ion  elcee icnal
trie- organs
city . . izat-
- _ o icns
Argentlnaw
Bolivia- ) ' 2/_
Paraguay: - = 104 II,19417 River Pilcomayo x X X DX
Argentinae ‘ | '
Paraguay 14 17,1926  Apipé: Rapids X
Pareguay _ 10. I1.1941 Dredging of
R : - “River pufu”Uﬂy X
Paraguay 1. VI.1946 Limits X
Argentinae ' River Uruguay
Uruguay  30.XIT.1946 (Salto Grande) X % X X
BliviawPern  17.VII.I935 Lare Titicaca ‘ x
Bolivia=Peru 30.VI1.1955 Leke Titicaca . S X
Bolivia-Pery 19. 11,1957 Lake Titicaca = x X
Bragil-Paragnay L4. VIG1941 Hav, on River -
o Paraguay X X
Rrazil-Paraguay: 20, - 1.1956 - Rivers hcaray
and Mondey X
BrazilePeru | ©29, ¥I.1957 Anazon Basin X
Braz¢1—Uruguay 20.XII.1933 General régime of
" "L frontier rivers .- X
Bra211—Uh1ted _
Kingdom: '~ I v 27,III.193%2 -Limits and régine ..
‘ of rivers Mahd
L and Tecutd .- "'x ¢ . x ¥
Chile-Peru 3. VI.1929 Partition of
S T et 0 i - Tacnasand Arica X
El Salvador.
.Guatemala . .. 1bH,.IV,1957 ‘Lake:Guija  ~ x - x Cx
Mexico-U.S. A, 2 II. 1848 Guadalupew-Hi- ‘
S ‘.fdalg(.)'u;ah Gy
Bivoxe pow. JT. SV A 1"'. VT 1”‘"‘) TAmits of o
R Grandw and. Kiver
: Colorado
Mexico-U.S. A, 1.ITT.1889 Iimits and creatien
S ' - ) i off dnternati dnal
o - i trade. : e x
M x1co-U S A, 20;III¢1905 Removal of - banﬁs on: :
. c ~ Rio-Grande " N :
Mex1co—U S A, ’21; V 1906 Irrig, through Rio L
' - :Grande - X o
Mex1co—U.b°A. 1. II 1933 Rectification of
L " Rio Grande (Brair)x X
Mexico=U.Sed, Rivers Colorado and
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IV.  BRIEF ANALYSIS OF THE MATN USES OF WATER ®

e ' 1. Drinking water

With the excé tion of & few cases in the arid zones, bthere is
P ’
generally no diffidUlty in obtaining the nccessary volune of water for.

the needs of the population, for coupared w**- the amounts required for:

other uscs, these needs are relative oly small © Thé principal restyaining

factor is usually leck of the necessary c vlTﬁl tb covvr the cost of -

-

catchaent work and the treatment and uistxibution of the water,

&
i

As a result of this one 6bstadle,~‘r.o' te thé considﬁ"ablo cfforts
mage in Latiﬁ Ammrin% +ho bu(hTﬂn hag %:ﬁn h; roly. halL solved. It lu
estimated that only some 50 per. nont of thr urbun 1nhﬂb1tnntq are'?tzbi
suppliod with Arinking water aﬁduthgt thisﬂpeféonfageﬁis mﬁdh lpwer_in_
tie rural zones. Probably s emo IQO,miilion of the 173 miliion

: ) ) . T
inhabitants of Latin America have no.drihking‘QQﬁér,§upply. Tioreover),
cven if only the population which Hés.suéhla scrvice is considered;lthere
is a vast differcnce betwoén3jhe iargbfitéwns,‘ﬁhefé'ﬁdtcr_ié used in
abundance and even wastefully, and snull rmunltlco where the ..
installations are not such as‘tb”eﬁéurela continuous supply,wgdgquatc

pressurc or a satisfactory quality: Even in sdsec of the large-cities. the

installations are so old and defective that they require renewal and.

extension, a process which is constantly -being postponed for lack of funds,

-

g/ This analysis rofers only to the independent uses of water, the supply

© of drinking water, irrigation, hydroelectricity and navigation.. The
original intention was to give a brief account of the multiple use of
water in Latin America, as encountered, for example; in Brazil, Chile,
Mexico, etc., but it was impossible to obtain suffirient data for a
proper description of the most  important aspects of this form of use.

/bs o result,
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As a result the heéi%ﬁ ultuatlon in Latin Anerica, so far as

dlscases connuctod w1th watcr are coanrnod lcaves much to be desired,

In ‘some countrles, thb deaths attrlbutablc to dysentoiy ‘and typhozd fever
are morp thén twlce as hlgh as in countiios which™ posscss 5ocd Férvices

B

" el St

AEI IR er i

und bupplles.

Thg drlnklng wator oerv1cus are gunbrallj dbDCﬂanu s one ~Ministry,

et et : 1'1 P
L -

such as cbe Mlnlstry of Hoalth or of Public ﬁorks (Chile), “which ‘often

o

- makes theﬂ slow or 1noff101 nt.' Benter rcsults héve been obtained by

semimautonomous bodi“s set up for that specific purpdse, such’asthe

Instltuto Va01onal db Obras S‘nltarlus (INOS)’iﬁ Venezuela, deii order to
deal with roglonal probleﬂs (Junuas d Eggbééﬁﬁﬁgégég)”df with problems
Hpertalnlng to river ba31ns (Rlv ST Sun Francises in Brazil)s
Flnally, in ﬁany countrios the SeEvices” tcub tmder the
ﬂﬁnlélp&lltlus, thu rpsults varylng greatly Cdbrﬁihélﬁb'thb'babécity and
partlcular ch aracte;lstlc“ & Sach such au dhopity, © HE
»»»»» T Tﬂé comparatlvé flﬂurvo;Aviéwed in tﬁé‘ﬁfébef*fn%érnationalﬁ
p;rspuct1Vc,»show éﬂat tncéc is c0531derablc roon - for inprovenent and a
need for speeding th précosg of.éipan31~n and Tor rulslng the tuchnlcal
31éVel;z The Pan;Americhn Sanitary Buruuu, for one, has undertcken to
begin a programme under which all the urban comﬁunities of the Western
Hemisphere will have a supply of drinking water withinAthe next ten ycors;
it hes uccoralngly sterted negotiationg with the Covcrndcnts of the
éouhtries concerned and with the Unites Stotes International Co-operation

Administration, which has also done commendable work in Latin America.

/The irrigation



light’ of recent information obtained by .correspondence.

“progressed rich and-can be considerably inproved. .
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n

" The irrigoted arca in Latin fnerico con bo estimated at same 7

”'miilﬁéﬁ'hoctaroS,VWhich:repf@sontsgqpproximately 11 por cont of the

total cultivated arec, Irrigation has devel oped priqcipallyvin'thc vast

arid and seriearid regions of iMexico, on the Peruvian coagt, in the north

‘and centre of Chile-and]in.the.north—gast and south of Argentina, where

P

it ig"indispensablé for o stable and comiercially profitable agriculture,

" Table 5 shows in detail the irrigated aress in the different

countries. - It Wras prepared some years ago under the Joint ECLA/FAO

“'Prégfamme and has béen brought up to date,.so far as . possiblc, in the

oo

Wheh'%he~table-Was:prepared;;it.wgsigﬁqted_ph;t the advisability
and desirdbility of irrigation always had to be carefully weighed against
othér'pbssibiliﬁies'of,agriculturq;_improvemept (such,as,pppulgrization,

fertilization, post-¢ontrol, genetics, cte,), which require less coapital

orid “can thereford benefit greater areas alreody.under cultivation, This

cénsideration remains velid, sincc agricultural methods have not

. (AN
N VNN

yii
AN

/Table 5
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a@}:rGUﬁt%maL% B SIESA RN 0 e 30,
3¢ El Salvador- .. e .3 - Ok
 gm§¢g.M1caragu§m~ ERIERN SR o \,_O?%w
6, Cogta Riga et A3 2.0
;w7;a.P§?%W?.= ; ST ., = 4:6
p By Quba 60 3.7
9. Haitd 40 29e5
;3Q. Dominican Republic .. .. 8 19.6
L. Temezuela. oy .o e 4.2
'rW%%ff CQ}me?@bnﬁf 5t o g .Zﬁokﬁf, ; ?,Sfp‘ﬁ/
B Bewador g R YA R L
Yooy Bolivia .. ., u¥21 g s Bs
15, Poruy _— o120 . _gggo
16. .Chile el 360 b/ ﬁ R
1%g7 HP%;aEEQY'- D ]é' | 33,6
obde TTuguAY, L0 s
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Soarc

Avgegtina.. =

[

12/83/Rev, 1.

annual or
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Tho hwedg of Aﬁrloulturu in Tatin Ame rica.  United
PLbllcatwon r/ﬁmﬂ :
lﬁ nd Guder

"ncmna aemz'

L

. 11 O
‘uaclonm

a/ %ncludes 2

or F‘P’T‘l""{x

H

Gu.Lt: oI grazing,

cultivets On,-yknthar uged

B/ T'ﬁﬂ@:

Tlcaragu

-have oF
ﬂalti

the D
begun or are due

igures have' been; royiséd. in the 1ight of. recent information,

ors reflect, the 040 ositign, Guuuemd o, wl Salvadgor, Honuuras
osta Rica zma apd Quba have no curven projects and

oAb y'not*Llcg,aeha heir 15'1gaﬂeﬂ area since'that time.,
ominican Republic, Bolivi urgfiay and Uruguay have

begin projects afiéctxnf 232,000 hectares.

to

/nevertheless artifical
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Nevertheless artificial irrigation is still perhaps the best
‘agrlcultural GYPOQlth,;WhOH the nccessary capital is available, for it
inéreases the yicld to a great exbent - sonetimes as much as tenwfbld,
as:iin the cage of wheat -in central Chile - or inproves almost uscless
land so that it can be used for preduction of great lLoecal *nporoanco.
The average preduction per irrigoted hectare in the semiwarid zone of
A%gentina is fifteen to twenby times greatoer than in the pampaé region,
which is the bost in the country. Outstanding rosults in irrigation
hHave boen obtained by Mexico - 2.5 million hectarcs, or o third of the
cultivated arca - wheore such work is constantly slrengthening the basis
of the comtry's econory.:

Even considoring only its most pronising ‘projects, Argoﬁ%ina‘will
be able in tho future 6 dupply water to o further ares as groat ds the
" éna mlwvendy irrigated if it continucs its current nethods. With Better
nandgement of its watér rdsourcos, tho possibilitiés would bo ™ o
censiderably greater. According to the proll\lnary o~u¢49tos of the
Hinistry of Agriculture, Chile has sone 3,5 million hectares of gdéd
irrigable soil, or aiﬂost‘Z’million nore than the erca alréddy'irriéated.
Poru;'tbo, possesses 1argé'wnter rescrves in its mountainé.fanges; thch
could be used to irrigate nore than 2 nillion arid hectafos on ‘the cbast,

4

Brogil is faced with serious problens of wator shortage in its "drought

polygon! in the north-east, . The d ry season in Venezucla brings
ugrloulvoural qctlvz_ty v1rtually to a halt; w1th tqo nelp of 1rr1gatlon,

howov\r roducclon dufln thls éfid& could-mako‘a ﬁseful addition to
) p ,

tho hurvost of thy reiny scason. wnd the Gov;rnvonb 1s acoordln ly pursulng
-its,gfogramme’of;damlconstruction, ~With'prdper,irrigatib;”?galombia

/cen not
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can not only improve much of it_sx'trqpi_gql_,_ggriculture but also reclain
large areas, amounting to more than half & million hectares, through -
drainage, TFinally, neny of the sonewhat humid tropicel countrics are
finding new possibilities through the usc -of supplementory irrigation
during the months of drought.

In some countries, the cxtension of irrigation is hindered by the

difficulties inherent in the system of water rights rcferred to above, -

/3. Hydroe,lec"c;i'iciﬁ,f'
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‘3}¢ Hydroelectriclty - -

Practically all the Latin American countries have a great

which it can pe developed very considerably from one country to
another,

The knowlcedge of this potenvlal is gederallyvrudinontary.
Thig 1s shown by the fect that.an egtimate prepared in 1954 set
the total at a little over 62 millicn kW, while today, with more
information availavle on certain countrics and besins, the figure
cen be placed almost twice as high (sce table 6).

This estimete refers to the permanent pover which can be
derived in vnc near future from technically accessible sources
without any major régulation of the flow; it does not include all
the latent polential of the great masses of welter which flow only
in periods of abundence or »nrojccis which would te cxcesgively
cosvly., Technical pro;ress and a betier knovledge of the
possgibilities of containing and regulating the flow may also
alffect theoe estlmates of hydraulic potenuial,

R

This potential is found principaliy in tiwe Ancdes range and
in thz mounitain messif which forms its continustion northwerd

through Central Ancrica and Mexico, There is also a sw.plantlal
hydroelectric opotential in the nplateaux of 3razil wvhore it could

ray

teaux of the

[}

Ey

benefit the densely populated coastal zonc. The pl

=]

/Guianas afior

o
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Guianas afford Venezuela a considerable p&tential, the evaluation of
which has only recently begun. In the,gregtLplains.of.theVOPihGCO,.iif?‘

the Amazon and the Rlvmr Plaue thele are Vaqt VOlumes of wauer which,

” w1uh small chanre» oF level could produce mucn energy, their utilization,
‘ﬂhowever, 1S exwemely dlfchult 1f n01 veconomLcally imnossinle.

The potentlal utilized hlthérto is somewhatvsmall amounting to a

. rore 5.3mner»cent'foeratin'Amerlca as a whole.: ThlS flgure shovs th; |
great wealth of the resources rathe¢ than a léck of interest in thelr
development, sincé the work d.ready done represeﬁts a con81aera“1e effor?i
and 6 ,350,000 kW Lrstalled constltute almnost half tho total elecurlc -
éépécitvu Brozil, Mexico and Uruguay have the hlgheSb rate of utilization
of thelr hydraulic potential and a high percenuaﬁe of hydroeleciric. power -
1n-thell totel 1nsoa¢1ed capagiéy. The flrstwﬂﬂﬂed of these councrjes
had achieved the wost outstandlns results, hav1nv had to compensate -
for.a lack of fuel: The samé reason applied 1n.UruguaV. Mexico hag?had
plenty of oil buﬁ has 81multaneously explited 1p§ Water resources for -

myltiple purposess’ -

orem
[RECETE T B
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Table 6
BATIN AMERICA¢ TOTAL HYDROELEGTIC POTENTIAL AND PERCANT.GE UTILIZED

- (To.end of 1957).:

Gountry . .- . ; Total -Installed: Percentage . Percentage of
estimated  hydro- utilized hydroclectric

‘potential - electric. . .« cpacity in -
, capacity . total installed
- {Thousands of kW) SRR . capacity

1. Argeﬁﬁiné o x‘li,QOO R . :246. . '4.Q. - 11.7
2. Bolivie 7,00 % 14 | ‘72.2
3. Brasil © 6500 300 0 188 R
b Oolombia o000 30 o s
50 oma . s T oy,
6. Chile o000 s 5.2 'ﬂi   sie
7. Eowsdor | 2000 3% 1.8 N 44.9i
g, Haiti e el
9 ‘Nexdeco C maod 1118 15.1 | "" 4943
10. Paraguaym' g : '3i150w .;;__; ;;___; | ‘;_;i
11. Peru 5,800 360 0.6 9.9
12. Dominican Republic oo PR — P
13. Uruguay 1,000 1286 12.8 38.0
14. Venezucla 11,000 48 0,04 VARG
15, Central America  _5,200 1530 0.3 437
Total 120,000 6,350 5.3 46,6

Source: Officisl data adjusted by ECLA. FEnergy in Letin America, United
Nations Publication E/CN.12/384/ Rev. 1 and more recent direct
information.
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A second group of countries has scarccly rawm on its poteabial
résourcos, beceusc of a relative abunaanbé of pouer, but has
nevertheless ubilized il friciently for the perceﬁfage of
hydroelectricity in the total >lgcdr¢c energy to be Lai“ly nldﬂ.

This group includes” Bol 1ﬁia3 Colombi Ch?lo, Ecua cor, Peru and Geﬁtral
Anerica,

Finally there are the couﬁfries waich the‘ﬁot nede eny major use
of their hydfboléctfic poﬁéntial: Aﬁééﬁtina,QVenezuelé,fParégudy.dnd
otheré._ The first of these hes nob Coné sd’bebaﬁse; amoﬁg other
reasons, the péﬁeﬂtial 15 far rémb#e@ rom thc DTiﬂCLOul cquPﬁg of
consumption and the volumc of & mand nuu.ﬂoo sglmulktoo long=- Gigtance
Yransport, a’pfb%iem which 18 o Béiﬁg facéd with resolve. : V:1“Zh014,
with its resaﬁfees 6150 rclatlveiy fomoF :“ as relied oh‘its gréat 0il
wealth, but Has nuvoruhlcus OpboollwheO the bQSLS ;o the Oiﬁlditatich
of its hydfoolcctfiézpdﬁér, beginﬁiﬁg:vith'a O0,000 W plant in the
River Caroni in ihe south-eadt of thé count y.

As can Bé séeﬁ, alt ;Oﬁﬂh tho ”ork al" J conplucod and that uander
congtruction is considerable, there is still much room for doveiépménf.
This can very well be brought about by expending on the foundabions
rogress in the evoluation

alreedy established, provided that there is

]
[0

asgessment of the hydroelectric potential. Suci: oreparation is
zn abgolube prereguisite of the work, which reguircs consicerable
canival and must tlcreJo ~¢ bc based upon most acecurate Lechnicel
spocificationé.

. : : /The princ pal
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7

Lo Havigation
The princinsal river basins of Latin Al:r;cc are of imdortance

1o the twransport of cerge and passengers either because of the-velune

-

involved or because tiey orovide the solc access to foregt areas in

imich there are no other means of transport.

hes already been said, the rivers flowing .o the west of

e

the andes, being relatively short and ranid, are only sui 'wblu for

v

o
1

branspory near the mouth., One excejtlon is the River Guayas, for
Zthough navigable over cnly 2 short stretch coaparcd o the great
rivers of the area, it'is imdortant ©o the country in that It serves

ite Dbest agricul uUf?l ex nort zone.

Y,

The uneven terrain and nerrow
wicta of Central Ancrica and whe O rlobean countries are wlso not.
conducive o river navigation. On the other hand9 the.great basing

to the eacst of Tthe Andes provide very iaportant river routes such

as one River Ylate systes, the Amazon and the Orinoco, and other
woeterways of consicderable inaportance such as the Rivers lagdalena

111 Colonmbia and San FT%HCL»CO 1ﬁ Br021l.

/on “the river
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Oa the Qiver Plate systen, which traverses one of its ricnest

LI l

rexions, arjuabtina naintvains a river traffic (exclud

-
%

g striculy

t

egtuarine tréffic) of socue 6 million fons ner year; this Iigure,
which rciers only to the cbﬁnﬁry's internal trade, could in the
next ten years be increased by 50 ser cent, through greater utilization
and an extension of the zone of influence towards the north and

2/

north-cagt of the country. This system also provides the sole
outlet to the ocean for Paraguey, which in 1650 used it to trans»ort
apnpox'ﬂatélj half a million tons. Uruguay and Brazil also use this
route, to a lesser axtent, and even -Bolivia particivates with a small
‘tonnage.

The Amazon provides access %o the difficult forest area cxtending
as rfar as Peru and Bolivia. The traffic on vhe Orinoco is gaining
in importance because of the mining and industrial possibilities of
the river's lower stretch. The Magdalena carrics 95 per cent of‘all
Colombian river traffic, which in 1954 rose to some 2 million tons
and scrved such important cconomic centres as Bogota, Medellin and
Bucarananga. Finally, the gencral developaent currently saking nlace
in the valley of the River San Francisco is also designed to increase
navigation.

Despite its importence and possibilities, thore has been sone
svagnation in navigation over these routes; the port rfacilities are

inadequate, the shins arc scarcc and old and the naintenance of

nivigability on the waterways has been neglected.

20/ Sec The Econoaic Develonment of Argentina (E/CN.12/429/Add.%) .
n cortain
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In ceriain cascs, suci: 85 on %he River Plate systiem cac on the bMagdalena,

vhis 1s cve to the comwetitive scrvice offered by other means of Lranshort.

§

In other ccoses, such as on the Amapdn,

cemend ros fallen as e result of

ohe dnsuliiclent Covelopuent of the crcas scerved,



