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"INTRODUCTION - -~ - ... T

The rapid demographic¢ and economic growth of Latin America and
the Caribbean has created an explosive increase in water requirements.
The rapidly grbwing urban areéas and the ntw industrimlssnd mining
compiexes are putting preésure on the more. . accessible resources and
making it increasingly costly to meet drinking water and -sanitation.
needsQ The most economic hydroelectric. and irrigation projects have
alféad& been‘exploited to meet sthe relatively small requirements of the
past and it is now necessary to resort to sites further away. from the
major centres of consumption, which involves higher costs and special
constriction problems. :

~ The heterogeneous pattern of income levels and economic activity
in these centres of consumpticn is reflected in very varyiang
requirements for water. Without having brought.the problem of water~ .
borne deseases under adequate céntrol, mosticountries of the region
now find themselves confronted with pollution.and the new requirements
for water which are typical .of ‘urban and . iddustrially developed -
societies. I : RS N

During the period 1961-1976rk per’cent of.gross investment was. ..
allocated to water development projects and it is estimated that during
the current decade this average percentage will rise even more and. ;, -
' possibly reach 5 per cent. Approximately 50 per: cent of this future
"invéétment‘wouid be allocated to hydroelectric projects, 30 per cent
to urban water supply ahd sewage and the rest to irrigation, drainage,
flood control and other purposes. e L o

""" Although Latin America has the most abundant water resources in
'“ihé'%dfld, it Has ‘srid areas sideQbyaside with: areas of extremely high
rainfall and alsoareas which pass through successive periods of floods
and drought.

The different combinations of heterogeneous requirements and
regsources makes the situation in each country unique, so that it is
necessary to be cautious in making generalizations; However, there
are many~coﬁﬁoﬁ features, including the mzin obstacles to the

/development of



development of these services: toe complexity and inoperability of
many laws, the multiplicity of institutions, inadequate planning, the
lack of finaacial resources, the ir:egular supply“of personﬁel and
the growing concernlabout environmental aspectso R

_In most Latin Amerlcan countries there is concern to adapt.the
1nst1tut10nal framework to the new requlrements of water: management’
and to adopt short- medium- and long-term pollc1es wh1ch by removing
the obstacles mentloned, would ensure the harmonlzatlon of economic”
development with the conservatlon of Water resources and the quality
of life whigh depends on it. | ' ' o

The United Nations Water Gonference constltutes an attempt to .
improve the efficacy of national water pollcies and international |
co-operation. Regional preparatory meetlngs organlzed jointly by the
regional economic commissions and the Secretarlat of the confeirence
are a partlcularly important part of the prooess of organlzlng the
Conference. These preparatory meetlngs areexpﬂoted to produce reports

setting forth prellmlnary JOlnt Vlews on measures ‘which the countries’

could take either 1nd1v1dually, or in’ groups where aspects ‘of - sub=
regional 1nterest are 1nvolvedo These meetlngs should also indicate
what is expected from co- operatlon through ‘the United Nations systemn
(particularly through co- ordlnatlon at the reglonal Ievel) and from
other international bOdleSe

In order to assist the orientaticn of dlscu581ons at the Reglonal
Preparatory Meetlnw of the countries of Latin Amerlca and ‘the Caribbean,
ECLA has prepared this document on the basis of the eleven national
reports received at the time of going to press and of the contacts

stabllshed w1th governments by a consultant especially engaged for

the purpose and by the staff of the Comm1551on which has been following

the evolution of water management problems ‘in the region for years.

/I. SUPPLY .



' I. SUPPLY AND USES OF THE .RESOURCE

l. Supply

(a) Main features of water resources and their management

Latin America and the Caribbean as a whole possess abundant
water resources. The average rainfall of 1,500 mm l/ is 50 per cent
higher than the world average, which is estimated at 970 mm,gj and it
contributes some 31 per cent of the total world land drainage
entering the oceans. South America, with average rainfall of
1,560 mn, has the highest rainfall of any continent in the world;
Central America and the Caribbean islands are alsc above the world
average. The distribution of rainfall is uneven, however, and
extremely dry areas are to be found adjacent to others which are
excessively humid. The seasonal distribution and annual variation of
rainfall is also irregular in a large part of the region and there
are areas which have excessive water in certain periods and severe
drought in others. The areas with the greatest seasonal variations
are generally those with the highest annual variationse.

Map 1 shows the climates of the region, the predominant
vegetation, the average rainfall and the annual variation in rainfall,
and table 1 shows rainfall by countries and principal areas.

The main orographical system of the region - constituted by the
Andes chain and its continuation northwards in the Central American
mountain ranges and the main ranges in southern and western Mexico -
separates the slopes towards the Pacific and Atlantic Oceans and the
Caribbean Sea and also accounts for tha existence of some enclosed

basins.

i/ ECLA, on the basis of data for the period 1931-1960.

g/ Albert Baumgartner and Eberhard Reichel, The World Water
Balance, Munich and Vienna, 1975.

/Table 1
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Teble 1

LATIN 4MERICA iND THE C#RIBBEAN: ARE: FER COUNTHY AWD PER BASIN,

AND AVERAGE RAINFALL

- Area (103 kmz}

Country National Internationsl Area of Average
regjl.‘on baains basins basins ra.};;?ll
Latin imerdoa 20 51k 5 008 11 506
Mexico and the Central Amerioan isthmus 2 493 1 874 615
Caribhean 227 21k 13
South imerics af 17 795 6 921 10 874
irgentina af 2777 1 Bog 968 600
Hiver Plate 518 810
Atlantio 1 050 . 320
Pacifie 37 210
Without drainage 2971 4o
Barbados VR 0.4
Bolivia 1 098 62 1036 1 250
Rivor Plate 230 840
Amazon 718 1 380
Without drainage 149 220
Brazil § 512 3 222 5 290 17390
Amazon 3 841 2 5810
Nerth itlantie 1 826 1 090
Ss Francisco 629 1 020
South Atlentio 796 1 580
fiver Plate o 1 420 1 200
Colombia 1139 us6 683 2 oo
Orinogo 33C 2 160
Amazon 330 2 8ho
Magdalena 284 1730
Pasifie 76 4 970
Ceribbean 116 2 690
Costa Rica 51 36 15 3 374
Caribbean 24
Pecifio 27
Cuba 114 14 1 koo
Chile o/ 757 677 8o 1 030
North Coplapé 282 4o
Coplapd-sconcagua 92 230
Aconcagua-Bic-8{o 115 920
South BEfo-Bfc 268 2 390
Esuador 284 116 2 000
Anazon 150 2 310
Pacifis 134 1 640
El Salvador 21 8 12 1 820
Guatemain 132 53 79 2 030
Caribbean . lag 2 Qo0
Pacifie 23 2 130
Guyana 215 4g 170. 2 560
Haltd 28 21 7 1 580
Honduras 1z 86 - 26 1710
Caribbean 92 1 780
Pacifie 20 1380
Jarmice 11 1 980
Maxico 1 973 1 536 780
Caribbsan 716 1 070
Pacifilc 887 650
Without drainags 370 390
MNiceregua 130 ' 8z L8 2 140
Caribbean 117 2 210
Paoifio 13 1 520
Panama 7% ) 72 1 09k
Caribbean 23 3 748
Pacifie 53 2 Big
Faraguay Loy 1 020
Parand 53 1 530
Paraguay 35 40
Poru 1 285 271 1 ol 1 690
Paoifie 279 200
Amazon 956 2 180
Without drainage 57 720
“Dominiean RWepublile — T YT TR g g e 1390
Surinam 136 48 a8 2 420
Trinidad and Tobzgo 5 5 1 260
Uruguay 187 1010
atiantio 65 970
fiver Flate 122 1 020
Vernezusla b/ 912 166 746 1 960
Orinoca 630 2 110
Ltlantie 48 1 360
Lmazon i3 3 320
Curibbean 191 1 330

Sources: BECLA, on the basls of the national reports prepared for the United Natlons Water Conference and

other information,
Note: The geogrephical names used above do not imply any opinlon on the demeroatlon of frontlers er borders
on the part of the United Natlions Seoretariat. ' ’
8/ Does not include intarotic territories,

b/ Does not include territories under reclametion.
/Map 1



The slope towards the Atlantic and the Caribbean Sedis the
-‘mogt extensive and represents 84 per cent of the total area of the
region; the most abundant and extensive rivers are sztuated on 1t.:
#lost of the main basins are in tropicsl areas covered wxmh dense '
vegetation and have gradlents of less than 0.5 per cent. The rlvere
maintain a relatively constant flow in tﬁé lower reaches but there
are great variations of flow in the trlbutarles. There are, hroad
floud~prone plains and areas with - -scant” dralnage on this slope- fThe
management of the waters is malnly a questlon of flood control and.
dralnage.

The slope towards the Paclflc constltutes 11 per cents of the
area of the region. 1In general the b331ns have. steep gradients .and
are partly bare of vegetatlonal covers The rivers have marked
variations in flow and many of them cafry along large quantltles of
solid matter. The extremes of ra1nfa11 (maximum and mlnlmum) of the
region are to be found on this slope, but most of it is arid or
semi-arid. The management of. the rivers on this slope mainly involves
problems of seasonal or interasnnual regulat;on and there are plans for
transferrlng water between some of the baslns in order to improve the
supply in the most arid ones. Various non-tradltlonal water-capture
systems have also been tried out im this areas '

Some 5 per cent of the total area of Latin America has noiaiieht
d:eihage into any ocean and consists of“eioeed basins which aré mainly
sifhéted infﬁhe high central plateaux. These bagins are small'and'”“
geﬂerally he;e very little vegetational cover, and their rivers have
very irregular patterns of flow. Water management 1nvolves, 1nter alia,
the regulatlon of rivers in order to explolt the generally scant
resources and drainage projects to prevent the salinization of the
land. , o _

There is also abundant subterranean water in Latin America and
big water tables, but this resource is llttle known.

. Map_.2 provides some information: on_the flow . of fhe :rivers and
table 2 summarizes certaln characterlstlcs of the ma1n baslhso Eurhher
on, map 7 shows the main hydrograph1c d1v1s:.ons° B P A

/Table 2
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Table 2

LATIN AMERICA: HYDROLOGICAL CHARsCTERISTICS OF THE MAIN RIVER BASINS

b

Averege flow

Chi }e

Bagin Country ! 1031:32 “at outlet
(mB/sea. )E-/
Mexico and Central America , .
Usumaointa-Grijalve - Guaterala-Mexioo Ty "‘3 300
Bravo Moxico -238b/. . .5 . 2150
Larma~Santiago Mexico 127 364
Balsas Mexioo ¢ - e 110 - 387
Pdnuoca Mexico ; T 600
Yequi Mexico . £ 50b/ 0130 -
Papaloapin’ Maxioo 47 1300
San Juan Casta Risa-Nlcaragus f 83 il BL%
Puerte B Mexico 34 150
Goco-. Honduras-Nicaragua; . 27 ©L951
Patuos Honduras 26 825
Ulda Honduras 23 526
Coatzascoalcas Mexico .20 600
Grande de Matagalpa Nicarsgua 11 763
Letipa Guatemala-ﬁonduras-El Sa.lva.dor 17 . 360
Motagus ° Guatemala~Honduras i © 252
Caribbean v BT
Artibonite Haiti-Dominiuan aepubne 9 .. 240
Cauto . Cuba i N ] : 150
Yaque del Worte "Dominiocan Republia @r 140
South America P .
Apzzon Brezil-Colombia-Eouedor-Feru-~ - K L
Venezuela-Bolivia-Guyans 6 059 180 000
- Rivar Plate ' Brazi1-Balivie,-Argent1na-Paragua,y- . ‘ :
Uruguey . 3092, 22,000
* Orinoca - - ‘Colombin-Venezusla * < '~ = 77 Co - gB2 ‘337000
Tocantino _ Brazil . fes .. 17 00O,
Sab Fransisoe -~ Brazil ¢ 631 "3 900°
Parnafba - Brazil . 352 4 8oo. -
Magdalena ‘Colombia ' 284 & 0oo
Esgequibe Venezuela-Guyana . “ 155 -5 000
Negro Apgenting 122 1 050
Pinderé Bragil o4 1 1G0
Doce Brazil ‘ 85 1 o0
.Courantyne fyane-Surinam P 79. 2300
Maponi Surinam-French Gulam. 69 2 500
Jequitinhonhs . - Brazil. 70 RS TL
Jazuaribe Brazil 70 . boo
Paraguagu Brazil . 60 - L0
Parefba do Sul Brazil 56 900
. Centas : Brazil- .. L T w 55. 500
- "~Pyranhe Brazil Ll 300
Ttapiourd Brazil 37 . 350
atrato Colombia 36 2 700
Guayas - Bovador .. "~ 35 1500
Baker Chile 33 1 500
. Odapoqus Brazil-French Guians 31 1 000
Catatumbo Gblombia-Venezuela 31 350
Santa Cruz - Argeniima 2 750
Bfo-Bfo 2 300

Source: ECLh, on the basis of various data.

Note: The geographisal numes used above do not imply any opinion on the demaredtion of‘ rrontiers or
bordars on the part of the United Natiops Seorstariet. -

_/ The volume at the outlet 1s estimated on the basis of hydreloegloeal 1nformation, )

b/ Refers only to the Moxicen part, - '

/Map 2
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(b) Internationally shared basins and the main agreements in force

Some 71 per cent of the total surface hydraulic resources of )
the region derive from internationally shared ba51ns, whlch make up
55 per cent of the total area of the reglon.» .

In South America 1nternat10na1 basins provxde 75 per cent of
the total flow and in Mexico and Central America, 24 per cent of the
‘total. Thére is only one major international bésin in the Caribbean
iglapds and it produces 17 per cent of the total drainage of the

[

island of Hispaniola. _ - :

Table 1 shows the area of the nationai éné”internéfibnél basins
in each country and table 2 slves some characterlstlcs of the
international basins of Latln Amerlca. .

The development of the 1nternat10nal watqr resources has been
the subject of various treaties between the différent countries.
Table 3 shows the main lntefnatlonal basins and the countries which
share them, and table 4 shows some ‘of the agreements and treaties
signed on thls mattere
(c) Degree 'of current utilization and Eoteﬁfiéi supply
' In view ‘of the abundant éverall water resources ofhiﬁ; ;egiﬁd;
the current 1eve1 of utlllzatlon seems low: only about 3 per cent of
the surface water is used for comsumption and the installed
hydroelectric capacity (27,700 M) only represents about 5 per cent
of the estimated hydroelectric potential (see table 8). Furthermore,
dnfy 11.5 hiliion hectares; i.e.y 7.3 per cent of the cultivated area,
are 1rr1gated (see: table 7) although about 25 per cent of the area
requires 1rrigatlon to various degrees° Despite this relative
abundance:“qfvwater the rapid urban growth, rising incomes and new
industrial and mining complexes are currently, creating a concentrated
demand for water which generally puts very strong pressure on the more
accessible resources. It is thus necessary to construet projects w1th
ever greater marginal cests in order to satisfy domestic, 1ndustr;al_
and irrigation water reqﬁiremenéé'simultaneouslj and to eliminate

polluting effluents in an acceptable way. At the same time, since the

/Table 3
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Teble 3

LATIN AMERICi¢ MAIN INTERNATIONAL BASINS AND THE COUNTRIES WHICH SHARE THEM af

Approxisate
_Total area . total
Bagin Slepe Countries o!’ the basin = . &versge
km?) (,,5}“ )
Bet.
Gronds or Bravo Atlantio l;!?xi;;ri.:g -Uni'ted States 238 600 b/ 250 3_’/
1 Juana Pasifio ' 3200 1
Conoepoifn Pasific 2663 . . . W
Yaqun. = . v Peoific 50 00ob/ - 10y
Coloredo Pasifie ) 5 3000/ - &/
Hondo-Azul Atlantio N B T o
Candelaria Atlantio Moxioo and Guatemale 33 500 . 280
Usumacinta~Grijalve Atlantie 137 310 3300
Sushiate : Pacific D N5 T+ R go
Coatdn Fasifis 1h37 U5
Lempa Paoifls Guatemala., Honduras end I
El Salvador . | .17 423 . 3fo
Pz Peoific Gustemsle snd El Saivador 2362 50
Motegua Atlantio Cuatemale and Hondures - 7 16 601 - 250
Goascordn Facifio El Sslyedor end Hondures = . 2 428 36
Coco or Segovis Atlantie Hondure.s and Nisaragua h 26 549 950
Choluteca ¢ Paeifio Honduras and Wiearagua - * ¢/ 8 214 ° 7%
Negro = . Paeifio Honduras and Hicaragua - . . .303 50
Sen Juan Atlantie Nlezregua and Costz Rica "398 o4 1 614
Sizeola Atlantic Coste Rioa and Pansms’ - 2930 0 - -180
Changuincla Atlantio Cost«a Rioa a-nd Panama. 3 135 130
A i,-" i m o .
Centrel Averica . _ 18 ﬂz ' 7.811
Catatumbo Atlentio Colembia and Venezuels 30 956 7 350
Ortnose " Atlantio Colombia and Venezuela' 982 000 33 000
Esasquibo L Atlantio 155 000 5 000
dmaouro . . Atlantie Vonszuele and Guyana } 12 %00 306
Barins itlantie
Courantyne & 4Atlantie (uyana and Surinam 78 590 2 300
_Maroni | . Aglantio Surinam and French Guiana 68 9% 2 500
" Olapoque Atlantie Prench Guiens and Brezil 31 100 1 000
Ampzonss Atlantio ..Brazil, Colombia, Esuasdor, S L
Peru, Venezuela, Bolivia
; . and Guyana 6 059 160 .. .. 180 000
Fatia Pacifie Colembia and Eocusdor 22 500
Mira Pasifis Colombia and Eouador 11 000 ’ 500
“Zarumiila Paoifio: .} 1 000 35
Tumbas~Puyango Faocifle Eouedor and Peru 5 g5 150
Chira-Catamayo Pasific I 17 150 110
' lakes Titicaca and Poopd - ‘Closed Psru, Bolivia and Chile 138 Loo 212
laguna Blane=s .{Cloged - Pera and Chile
Zapa.leri Cloaed

Pory, Bolivie and Argentina

/Table 3 {sonolusion)



Table 3 (sonelusion)

Approximate
Total arsa total
Besin Slope Countries of the basin average - -
(km2 ) flow
_ (m3/se04 )}
Cancosa Closed l
Todos L
odos Los Santos Closed Bolivia and Chile
Lauga Closed J
Cosapilla Closed ‘
Atlentic River Plate Ltlantic Bolivias, Brezil, Argentina,

: Papaguey and Urugusy 3 092 c0o 22 000
Lagune Merén Atlantio Brazil and Urugusy 60 650 450
Calle Calle-Hus Hum Pacifio
Puelo=Manso Pacific
Yeloho~Putaleufd _ Pacific o
Palena-Carrenleufd-Pico Pagific
Aysén-Simpson Pastfic :

Ba%g;;;§g§32u3n°s Alres Chile end Argentins. 106 320 3 700
Pasoua-lake San Martfn
Mayer Paoific
Serrano~Vizeachase '
Don Guillermo Paoifia
Panttents - Tributaries of :
Zurdo the river Chile and Lrgentina | 3 818 12z
Gallegos A
Ciake-Chisco 4
Cullen
San Martin ' s
Chico . } D;-"Bz:lt" ,G:.h-e } 15 800 80
Grande ' the &tlentio .
Lake Pagnano Pacifio 4 062 20
Total South America .10 873 981 251 €84
Artibonito Atlantio Haiti end Dominican
Republic 9 320 240
Total Caribbean g 320 240
Totals 11 503 378 259 775
Poroontages in relatioen
to the total for
latin America 5640 71.0

Sourge: ECLA, on the basls of official information.
g./ The figures for the areas and floys are estimeted,
b/ Corresponds to the Mexican part only.

/Table &



LLATIN AMERICA AND THE CARIBBEAN: TREATIES AND AGREEMENTS ON THE USE
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Table Y4

CF INTEANATIONAL WATERS

Basin River Signatory countrias Year
Colorado Colorade United States-Mexico 1966-1570
Rfo Grands Grende United S'bates-Mexiup 1906-1933
Chamizal United States-Mexico 1963
San Juan San Juan " Costa Rica-Nicaragua 183_3
Artibonita Artibonito Haiti-Dominloan Republic 1929/
Catatumbo Catatumbo and Zulia Colombla-Venezuels ‘T‘,':'::IE’OB
Amezonas Tacutd United Kingdom {Guyansa)-Brazil . 1gk0
Maroni Maroni France-Netherlands (Surinam) L l T .1915
Zarumilla Zarumilla Ecuador-Peru 1944
FPumbes Puyango . Beuador-Pary 1971b/
Chire Catamayo Eouader-Paru 1971/
fMver Plate River Plate Uruguay-hirgentina . 1910
Uruguey Urugusy-Argentina 11938
Pileomayo Argentina-Paraguay 1939
‘ ' Argentine-Bolivia~Pareguay 1941
Argentina-Parsgusy 1945 .
Uruguay Argentina-Urugusy 1946
hoaray Brazil-Pareguay 1956 .
Parand irgentina-Faraguey 1958
Urugusy Argentina-Urugusy 1961
Uruguay Argentina-Uruguay 1968/
Paraguay Lrgentina-Paraguay 19652/
‘Rlver Plate Argentina-Bolivia-Brazil- : '
Paraguay and Urugusy 1969-19713/
Parand Paragusy-Argentina 1971
lake Titiscaca-Poopa Mauri Chile-Peru 1929
Lake Titisaca Bolivia-Poru 1935
lakxe Titloaca Bolivia-Peru 1955
leks Titicaca Bolivia-Peru 1957

Sourse: United Nations, Problemas jurfdices relatives al aprovechamlento y uso de rfos internacionales,
Document A/5409, April 1963 ’

Note: Reference 15 slso made to internetional rivers in the Declaration of Montevides, in

resolution LXXII of the Seventh Panawerisan Confsrence in 1933 which was signed by =ll the
countries composing the Pen-imerican Unlon with the exception of the United States, Mexice

and Venezuels,

a_a,/ Natlonal report of the Dominican Hepublis prepared for the United Netlons Water Conferences
y National report of Peru proparsd for the United Natlons Water Conference.
o/ United Maticns, Unlted Nations Treaty Serdes, Ne 671, 1969 and NOo 703, 1970,

/most economic
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[P

most economic hyoroelectrlc progects have already been develope&,,ﬁﬁ”*'

F

recourse is being made to 1ncrea31ngly dlstant sources whlch rédulre

vy

very high investment in order to ex9101t large concentratlons SF"

potential which can only be developed on a large scale; i I
Approximately 80 per cent of the populatlon of Latln America ‘

lives in areas vhere the ralnfall amounts to between 500 and 2,000 g 4

a year,. and even,ln areas of very-concentrated demand ne. niaj6r problems
it FE . B
are expacted, to arise in regional, supply as a whole from the polnt of
BT ,u.} .
view ofi,the avallab’llty of the nature} resource. The dlfflculty 11es

in the .conflict between dlfferent types of “use and, s has been gaid,

|'-? «,:;

in the need to resort to increa51ngly dletant soorces. e ‘Femmining
20 per cent of the populatlon lS d1V1ded equally ﬁegween thosa “w¥o
live in very humid areas and those who 11ve 1n Semlwarld and arid

areas. The problem of supply naturally arlses 1n the caeerof the

population of the latter areas,_whlch totals some 30 mlliion

1nhab1tantﬁ put of a iotal of 326”oiillon."rurfhermoré’it Bhouid
o Jf oA

be stresseq, that about 9h m11110n persons who ilve ih’ %he rurél areas of
) ‘ NY “r; ,“" ,,

the region still do not have reasonable access to “thb miﬁimu&i" e

PRI E T

quantities of drinking. water eseentialﬁto thelr health aHH wetture.

dn arid and sem1-ar1d areas subterranean water generaiiy offers i

the greatest ootentlal and the seme 15 true of densely populhtbd areas -
where subterranean water is Psed as an. addltlonal resource. -At “the -
<. e CoHfn

present.time less is. Lnowh about thls resource than surface water®

i
AR}
‘4

because of the lack of’ systematlc research, although it is qulte"k'r
widely.used in. some areass For example, moet of the supply for medium-
sized andksmall towns throughout the reglon derlves from subterranean C
water and it is also important for irrigation in ‘Mekico, Peru and
Argentina. It is being used 1noreas¢ngiy in the large towns of Latin

America to supplement the Bupply to the drlnklng water networks and

Wt

is also drawn from prlvate wells for 1ndustr1a1 purposes, which : causes

BN R R s

T >+ ©_  /The advanced
S R LR
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The advanced methods offered by technology have been used only
in recent years for research on subterranean water. One positive
example is the very wide-ranging hydrogeological study carried out
in North-east Brazil. Important research has also been done in a number
of places including Peru, Argentina (mainly in the Cuyo area),_the high
plateau of Bolivia and the border area of Péraguay, with the assistance
of the United Nations Development Programme. (UNDP)

‘This resource sometimes offers so many more advantages than _
surface sources that is utilized to excess by private entities.. Tpls
seems to have been the case in the outskirts of Buenos Aires, .Mendoza
and Quito, for example., In Mexico, too, there are 32 areas where the.
subterranean water is over-exploited. -In the Andes region much work
remaing to be done to acquire sufficient knowledge asbout the supply of
this type of water, since the geomorphology is complex and rquires
much research on thé terrain. o o

In Latin America there has been very litile development of flood
control and drainage as a method of making land suitable for agriculture
and livestock rearing. In this respect there is major potential in the
humid and very humid areas of the region, which are mainly in the
tropical zone. In recent years this possibility has been studied.in .
the lower valleys of the Cauca and the Magdalena (Colombia), the high
plains of Orinoco {Venezuela), the Bcuadorean coast and the plaing of
Parand (Argentina) and Beni (Bolivia). Venezuela is making rapid
progress with itslon-going projects such as the project for the
south~west area of Lake Maracaibo, and in experimental studies, such
as that of the Mdédulos de Apure. [The lack of knowledge about the
'long—term behaviour of the relevant ecosystems raises major questions

which are under discussion.

' 2. Utilization

(a) . The patterns and trends of utilization

Economic activity and the population have concentrated in
relatively small areas of each country because of geographical and
historical factors, and as a result the demand for water is also

concentrated (see map 3).
/Map 3
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The gross geographical prodhci_bf Latin America, which has
grown at an anpual average of 5.9 per cent diiring the last five years
(1971-1975) is changing in structure-in tHat the industrial

manufacturing sector is increasing its share, which reached 24 per.cent.

“rige by 350 per cent and that for 1rrlgatlon by 70 per cent._

PR,

.. in 1975. Furthermore, the population is lncrea51ﬁg very rapidly.-
(2.9 per .cent a. year); 1n 19?5 1t amounted. to 326:million 1nhab1tants
jiand it is estiiated that in the year EOOO it will Peach 626 mm&llon-
"Phe dégree of urbamization is also high; im 1975 it was 57 ? Per cent

and it ie estimated that it will reach 70 per cent in the year 2000.3/

1’1t is expected that there will be a con51derable 1ncrease in

“tHe utilization of water, and accordlng to the estlmates of a group of

““countries (see table 5) total extradtion will rise by 120 per cent

between 1975 and 2000; of thls, extractlon for’ 1ndustr1a1 purposes wzll S

In the same group of cOuntries, hOwever, the total extractlon
predicted for the year 2000 w111 represent only “about 10 per cent of
the supply of water. g bt N

(b) :*Domestic and urban uses’ Tt RSN SR

“The urban publlc serv1ces (whlch supply the wqter requlred for :;;.
the home, llght 1ndustry and publlc clean51ng and - ornament) have’

followed .the type of development characteristic of communities:-with . ¢
predominantly low incomes. When the service was-deficient ‘apd the. = %
supply to homes relatively small (and public sources predominated)

the unit demands were low. Uhen modern services were establighed,
without meters or with low rates, demand increased greatly. In such
cases consumption has been checked by supply where the latter has been
affected by limitations of the services or water sources, and in

many cases various forms of rationing have been introduced. The

strict measurement of consumption and the fixing of remunerative

rates (very rare) have had the desired effect of rationing utilization.

74 - The urban population is currently increasing by 4.2 per cent
a year.

/Table 5
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Table 5

N T
PR T v

LATIN AMERICA AND THE CARTEBEAN: EXTRACTION OF WATER ACCORDING PO USE

(Milliohsrof ) per 29&1') o ‘
e | e e
YL lere Detnktng  Other | U075 "l L pni. Dranking . Other Fydro-
' oonsump-~ gation  water uses eleo- ©  consump- gation water uses eleo-
tion tricity . .tiop. ;. R triclly
Argentina 27737 20259 245 5013 50 030 ) 23 520 4 650 21 860
Cuba B0  6%0 1100 300 Ty 966_e_./ 15 363 1 551' 1 052
thile 16 792 15 385 76'81" - "639 26 200 28 832 ) 25 509 ' 2 032‘ : '1‘ 291 82 600
E1 Salvador 1 000 830 o o 3 700 ' u 100_/ ‘3 300 " Boo ST 8w
Janaisa 316 86 AT . uha 365 "8 so
Mexico sh 200 W7 Go0 2 700 4 006 75 g‘dd 109 5oa ' 69 000 9 %0 30 600 254 8g0
Nioarsgua 1864 930 162 yoo o 10 1430 . 3 150 40 530 6 300
Panana hoo7 1010 157 28408/ 3630 9 uao_/ i udo " a8 Weoon/ 13 200
Venezuela oy 2 ko 1 563 W T 23 009 16 837 _ 5‘ 741 T
Total 118 087 g4 740 9096 13 381 253 790 161 mm 25 432 60 614
Sources: Mexico, National Weter Flan; Venezuela, Watet: Riab’bm‘oéé'ﬁevelbpment Plan; iathe;‘ odiaﬁ‘_trd.éis';a :
naticnal repcrta prepered for the U_r;i_t?c; Nationg Hate:r Gonfe_ggnge.. s e ) »
s/ ProJeotion for 1330, e R P
b/ Insludes mavigation in the Penama. Ga.nal. ey .
t o 3
/In the
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In the Charter of Punta del Bste it was proposed that during the

decade 1960-1970 “drinking water and drainage should be made available
to at least 70 per cent of the urban population and 50 per cent of the
rural population". The goals for drinking water were attained at the
urban level, since the proportion of the population supplied with water
rose from 58 per cent in 1961 to 79 per cent in 1974 (see table 6),

but in the rural area the goals proved to be very ambitious and although
the service more than doubled between 1961 and 1974, the population
supplied with water in 1974 only amounted to 26 per cent of the rural
inhabitants.

It should be noted that when the process of agrarian reform is
accompanied by greater dispersion of the rural population, the
investment per inhabitant supplied with water increases.

The Third Special Meeting of Ministers of Health (Santiago, 1972)
set the goal for 1980 of exterding home supply to 80 per cent of the
urban populatiocn or, as a minimum, reducing the population currently
without the service in these areas by 50 per cent, while the goal in
rural areas was to supply water to 50 per cent of the population or, as

a minimum, to reduce by 30 per cent the population without this service.

(e) Industrial use

Industry is connected with the public networks when its
requirements are relatively low, and it often has its own supply from
wells or surface reservoirs as an alternative. The major industries
(iron and steel, paper, pulp, petrochemicals, sugar refineries, coffee
mills, abattoirs and tanneries, etc.), which because of the scale of
their requirements have their own supply of water, have sought sites
with direct access to abundant sources of wafér, sometimes far from
towns. ' In general, the source most frequently used for industrial
supply has been subterranean water because it can usually be obtained
exactly where it is required. In some cases it is possible to use
subterranean water which is unsuitable for drinking or irrigation by
subjecting it to some type of treatment whose cost is not a significant

part of the finaliproductn
/Table 6
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Table 6
LATIN AMERICA AND THE CARTBBEZAN: DRINKING WATER AND SEWERAGE SERVICES (END OF 1974)
(Population in thousands) g/

o - —l

Watar supply : . Sewerage

Date of ! Total Urban Rural . Urban Rural Total
Country ;r other the Popul Population served Popul- ' . Papulation served . Popul’ Population sepved ) ) Population served
political unit infor- - , Por- : . Pers " Pera - Per- = Por- -

mation atlon sg;g%‘f B.Ei_seyss Fotal fﬁggt— stion sﬁ;s?y .:ggt- sf:gs - Total 22?“ atten ssggiv afizgs - Tatal g;zf- Yumber g;gt-  Humber  Busher ;Pgr:;t’
Argentina Nove 74 25 100 15 650 1 200 16 880 67 19 120 - 14 500 76 1 000 1550 Bl 5 980 1 18¢ 200 1380 - 23. ¥ 260 38 - 7 200 29
Barbados Feb, 75 21 156 85 .24l 110 111 C 109 98 2 111 100 130 4y 83 130 100 . - . - - - -
Belize Deo. 74 135 io : 27 7 5y 74 B 55 - 65 88 61 9 3 12 20 y 5 - y 3
Bolivia Nov. 7% 5 L4o 918 317 1235 23 1850 S 862 Wy 200 1062 57 . 359 © 5 117 . 173 . 5 " lho 24 189 629 12
Brazil b/ Dec. 73 103 141 17 148 59 576 68 6o 618 32 128 53 14 548 ke 676. .¥7 - U2 523. 10 300 2 600 12 900 30 17 600 29 1 400 19 000 18
Colonbia Dees 74 21 100 1 8po 12 900 61 12 400 9 Boo 79 1 000 10 800 87 8 700 130 . 800 2 108 24 8 s00 &7 376 8 é70 41
Costa Rtca Jane 75 1 967 160 1426 92 926 689 95 36 725. 100 - 1241 . 577 1% 701 56 314 43 - 3 16
Cuba June 73 B 916 - b 747, 53 5 394 4 587 85 - 4 587 85 3.522 T 160 . - S 160 . 5 2170 4o 107 2277 26
Chile Dec. 74 10 229 1 226 7136 . 70 7 829 56550 71 1 106 6 656 85 2800 . 360 120 4s - 20 317 - 4 180 3297 32
Eouador Nov. 74 6 481 T o762 2103 32 2 683 1 341 50 © 419 170 66 1798 o - 343 T 343 9 1549 58 . 32 1581 2
El Salvador Deo. 74 3 931 1179 2 080. 53 1 554 746 48 601 1y 87 2377 155 . 578 733 31 584 38 -~ 584 15
Guatemla  Dea. 74 6001 1 344 2 256 38 2 163 B28 38 915 1743 81 38 - 8% L9 . 513 13 - 81y - 3/ - Bl7 14
Guyana Dec, 7 829 265 £53 7% - 241 " o202 By 18 220 1 . 586. 186 - 247 kW33 4 o9 39 - - - 94 11
Hattd Deca 74 4 513 372 s47 12 8 172 22 264 436 56 3 735 - 3 o - 108 Lo o3 s e - — -
Honduras Dece 74 2 454 369 1099 W 995 7% 58 291 865 87 1 659 " 156 - - 48 2% 14 " 4o1 - Yo 1 4oz 15
Jamaica Mars 73 1 954 882 1710 88 528 507 96 9 516 98 . 1h26. 31 873 1194 By R - - -
Mexico Doa. 74 56 600 1 700 32 Lo 57 35 200 - 24 240 69 1 700 25 940 74 © 21°BOD: 6 K00 - é 500 30 14 500 S 80 14 580 26
Nicaragua - Das, 74 2 106 351 1127 54 9By 695 70 294 98y 100 1117 ¢ 8 57 138 12 L2600 7 26 . - 260 12
Panama Des. 74 1 646 416 1245 76 820 749 91 7 820 100 826 .. Bo 345 Y25 K1 582 @ m 5 587 36
Paragusy Nove 74 2 478 19 233 g 927 212 23 18 230 25 157 2 1 3 0.2 1013 16 - 14k 6
Peru Dec. 74 1% 273 1943 - 6974 L§ 8 900 483 54 1 h4oo 6230 70 . 61373° 201 . 543 guly 12 4 L4oo 49 2 4 412 29
Dominican Republie Des., 74 U 562 841 2455 sk T 2019 1355 67 500 1855 92 © 2543 259 341 600 24 507 25 381 888 19
Surinam Deo. 74 413 108 285 68 - 21 156 v 55 .2117 100 ‘202 719 53 72 16 . &5 T3] - 85 21
Trinidad and i . ‘ . : S 7 - ‘ o :

Tobago Decs 70 1 Q60 460 1022 96 358 297 83 59 356, 9% 1 Tj02° . 265 Lot 666 95 181 51 2 183 17
Uruguay Nov. 74 3 035 323 2 536 8y 2 455 2 113 86 238 2 351 96 . 580 100 85 185 32 1 255 51 262 1 517 50
Venezuela Dee. 73 12 860 1 330 9 hol . 73 8 700 6320. 73 ° 1330 7 650- 68 4-160 1754 - 1754 42 4 070 by 164 4 o234 53
Countries and ' . ' o S - - i ' ’

territories of - . . o S o : ) .

AR Das. 74 518 137 24l B 4 16 . g7 Wy 58 135 77 M2 & 186 6 72 15 9 - 15 3

Total 303 181 137 89% 34 871 172 766 - 57 177 819 113 680 64 . 26 156 139 836 79 125 362 24 218 - 8 715 32 930 'g &8 589 39 3185 71 774 24

Souroe _‘!tzmgal Report of the Pan~idmerioan H alth Organization,
t egtdgpates of the inhabitents a.nd populatlon served, submitted by the countries to the Depa.rtment of Env:lronmenta.l n%tﬁoerino and Saienoe Pan-imarican Sanitary Burean {PASB).
_/ The data on (PArPORMELion served mre baﬁed on the flgures for persentage of population served given in response to thie ques ionndire of the World Health Organization (‘11'!03 in 13970,

_9'E-
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Some countries believe that the consumption of water for
industrial purposes, including use in thermal power stations, will
increase by 350 per cent by the end of the century (see table 5).

Generally only a pr0port10n of the water used by industry
evaporates or is incorporated into production; the rest returns to

the watercourses and causes severe pollution.

(a) Irvigation

Agricultural needs, whlch are mainly for water for irrigation,
are a latent factor in all the areas where irrigated agriculture is
profitable. The regions where irrigation has traditionally been
practised as the only viable form of agriculture are mainly
concentrated in the Andes zone of Argentina, the Central Valley and
the transverse valleys of Chile, the Peruvian coast, the Mexican
tableland and soms parts of central and southern Brazil, which
together represent about 75 per cent of the irrigated area of Latin
imerica (see table 7). The total irrigated area amounts to some
1l.5 million hectares if an irrigated area is considered as one with
an irrigation infrastructure, adegquate security of supply and actual
production. It 1s very difficult to give exact figures because there
is disagreement on the criteria to be followed in determining adequate
supply or a compléte irrigation infrastructure b/ (see map 4).

Table 7 alﬁq shows the irrigated area by countries, and the
future projections. It should be noted that only part of this use
can be considered as consumption because a significant proportion of
the water used for irrigation is re-used where topographical
conditions permit. Farmers show interest in introducing irrigation
as one of their agricultural techniques but tend to be reluctant to
meet the costs out of their own pockets; in general this activity is
" heavily subsidized by the State. Because their importance is

recognized, irrigation projects have been promoted on their own merits

&/ In some countries irrigation which provides for harvests in
eight out of every ten years is considered adequate.

/Table 7
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Table 7

-LATIN AMERICA AND THT CARIBBZAN: AREAS CULTIVATED 4ND IRRIGATED, BY COUNPRIES

{(Millions of hectaves)

S 'Pereent-
Irriga- Projec-
SRR ted area ted nee
Territory Cultivgted . Harvested Irrigated a5 a per- irriga- ingrease
area.a/... p@rea b/ area : in the
centege of tion in
area
cultivated the year trrigated
area . 2000 197522000
Argentina 279.00 4o,00 15,037 1,24 ‘3.1 1.48 20
Barbados 0.0l 0.02 . 0.018
Bolivia 109,80 1.00 0,887 0,08 8.0
Brezil 851,20 . 70,00 89.380 0,60 0.8
Chile 7570 . 280 . . LW2 .62 58.0 2,48 52
Colombia 113,90 4o 60 34799 0.25 642
Costa Rica . T BWl0 0,35 0.395 0.06 17.0 0.17 180
Cuba A 5 U R 40 c 1.B17 0.53 14.0
Eouador ST 28,40 3,80 1.635 0.18 L.y
El Selvador 2.10 .37 ¢ 0.697 0,03 8.0 0.10 230
Guatemala . 13,20 Lo LB L 1,779 0.02 1.3
Guyana © 21,50 C 0,30 0,079 0.19 3040
Haitd 2,807 0.3 0.930 0,05 13,5
Honduras .20 - .78 0.662 0.05 6.l
Jamaicea l.10 0,22 0,180 0.02 9.1 0.03 50
Mex1co 197.36 't 18.60° 15.180 k.70 25,0 8.50 8o
Micaragua 1300, . ..G.B9 0,734 0.05 5.6 0,20 300
Panama 7.50 0431 0.473 0.03 9.7 0.13 330
Paraguey _bo7o 0,80 0,713 0,02 © 2.5
Pery 126.5¢ . 3.10 1.700 1,25 40,0
Dominican Rspublic Lsgo 0,96 0.672 0.12 12,5 0.24 100
Surinam : 13.60 0,06 0,02 3340
Trinidad and Tobago 0.50 0.08 . 0.082
Uruguey 18,70 1,00 1,126 0,05 8.0
Venezuela 91,20 " 180 e 1,633 0,30 16.6 1.50 400
Total 2 cla.ol 156,80 91,080 1146 7.3

Sources: Natiomal reports prepared for the United Natlons Water Conferenee {Argentina, Bolivia, Chile,
Costa Rica, Cube, El Salvador, Jamaica, Nicaragus, Panama, Peru and Venezuela); Mexico: National
Water Plan; other countries: direet information,

8/ Includes ares harvested and artificial pastures (1570},

b/ Estimates of the Joint ECLA/FAO Agriculture Division (1574 ).

/Map &
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without being compared with other methods of attaining the same
pfodubtion objectives and as a result many of the projects proposed
have been guestiored and attempts are being made to make better use
of the systems already constructed. However, it is estimated that
there are still a great many rrojects of high yield which are worth
comming out in the near future in the regions where irrigation is
traditional. This could easily double the 11.5 million hectares
currently irrigated and thus make use of just over half the potential
of the region, which is estimated at some 30 million hectares

(see table 7). In the humid regions of Latin America where irrigation
hag not been practised or has been re¢latively insignificant but where
there is a dry season dvring which a second or third harvest could be
grown by means of the artificial arpiication of water, interest in
supplementary irrigaticn is increasing and there may be many cases in

which it would be Jjustified.

{e) Hydroelectricity

This is the use which ig increasing most rapidly in the region
and the economic viability of hydroelectric projects is frequently the
basis for the develcpment of water resources for multiple purposes.
The critical pointg of this use are that it returns the water at a
lower Jew 2l and generally at different rates. There are various cases
in Latin America ‘where the irrigation requiremeats downstream of a
"hydroelectric plant have made it necessary to construct another dam
50 that the geperation of power can be made compatible witp the
subsequent use of the water for irrigation.

During the past decade hydroeleciric generation has increased
at the high rate of about 9 per cent a year. All the countries of the
continent have made substantial progress in this sphere. The rise in
the price of petroleum has naturally had the effect of making the
exploitaticn of hydroelectric resources more attractive. Now that all
the most eccmomic projects and those nearest the centres of consunption
have been developed, the phase of wmajor interconnexions and the
incorporation of massive concentrations of potential has begun, with
Brazil taking the lead with the biggest projects.

/The installed



- 20 -

The installed capacity of the hydroelectric¢ plants of Latin
America may rise from 27,700 MW in 1974 to 57,200 MW in 1980 if the
current plans are completed (see table 8 and map 5). This form of
primary energy will continue to be predominant, for it is estimated
that it will rise from 50 per cent to over 58 per cent of the total
energy generated during the decade.

Table 8 also presents a summary of information on the estimated

available potential and installed capacity by couatry.

(£) River transport

The major rivers of Latin America, especially the River Plate,
Amazon, Orinoco and Magdalena-Cauca systems, are important for water
transport. Except for the cases where the water is used for mining
development, as in Venezuela, and alsc the Panama Canal, which entails
the use of a substantial flow of fresh water, however, river transport
of freight and passengers has in general remained virtually unchanged

in recent years.
(g} Recreation

The use of rivers and lakes for recreation has been relatively
low (except in Argentina, Brazil, Chile,Guatemala and Mexico),
poasihiy because mbstithe population of Latin America is concentrated
on the periphery of.the continent where there is easy access to
maritime beaches. This activity was largely overlooked when planning
the major water projects of the past, because demand was limited to
narrow circles. Nevertheless, the increase in the income of the
population will lead to a rise in this use and it will be necessary

to consider this aspect when designing projects.

/Map 5
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Table B

LATIN AMERICA AMND THE CARIBBEANs HYDROELECTRIC POTENTIaL, INSTALIED

CaPACITY AND GENERATION, BY COUITRIES

Hydroeleotric " Installed Installed Generation GWh
potentsal (¥) capaotty (1)  vdroelee- (1974)
trio capag~
L ity a5 a
Utilizable droelec- : .~ peraentage Hydrovles~
e &/ b/ v $rio Total of tho v trio Total
R total

Argentina - 10 900 1 532 9 140 16.7 6 020 27 925
Bahamas ‘- .. 250 - - 660
Barbados - 67 - - 203
Bolivia 14 700 241 350 8.8 764 993
Brazil 102 700 14 037 17 199 81,6 65 Lg2 72 396
Chile 22 500 19 700 1 46y 2 572 57.0 6 ouB 9 257
Colombie 38 200 2 322 3 517 66.0 9 185 13 L83
Costa Rioa 2 100 8 500 M2 - 362 66.8 1353 1.670
Cuba 700 by Sl 64 27 . 1lo 6 016
Eouador 17 200 13 . 48 30.8 480 1 359
El Salvador k0o 108 - 283 38,1 479 1 018
Gronada C- 7: S - - 25
Guatemala i Yoo 4 900 102 252 bo. 4 - 336 1 104
Cuyera 4 700 ~ 170 - - 386
Haiti 4oo Uy 8a - 56.6 138 170
Honduras 3 500 2 Loo 69 149 46,3 _ hob 488
Japaloa 300 20 698 28,6 " 122 2 283
Maxico 11 100 3 679 9 64y 38.1 16 308 Lo 752
Nioaragus 2 200 2 8oo 107 262 40,8 393 891
Panama 2 Loo 3 570 9 333 T 2.7 100 ! 408
Paragusy 5 400 90 201 by 4l 523
Peru 32 700 11388 2 265 61.2 5 219 7 272
Dominican Republic 800 95 TS 21,3 C 187 1 509
Surinam 2 600 : 180 301 59.8 1 006 1 588
Trinidad and Tebago 100 - L1k - - 1 204
Uruguay 900 252 576 43.70 1 360 2 355
VYenozuela 34 700 54 7000/ 1575 b 381 35,90 7. 266 17 725

Total 315 600 27 738 56 oo8 49,50 123 814 214 703
a/ ECL4, theoretical estimate, (See Economio Bulletin for Latin smeries, Vol. XII N° 1, May 1967.)
b/ Meticnal reports prepared for the United Nations Water Conference.
¢/ Hational Water Plen. '

/(8) Fighing
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(h) Fishing

Fishing is fairly important fof'ﬁh;:communities which live
near the major rivers and lakes as a source of feod and of produce
for marketing. Judging by the few studles whlch have been made on
the subject, this activity could be developed much further. At the
present time it only rarely receives off1c1al encouragement, and in
many cases it is threatened by pollutxon and other alterations in the
water courses. It is estimatéd that thé regional catch of fresh-water
fish amounted to 200,000 tons in 1974 and was mainly accounted for by
Brazil, Colombia, Venezuela énd‘Mexico, which together produced half

of this output.
(i) Mining

Mining and the.associated processes of concentration and

Sow

refining are located hear the deposits, generally in upland areas, and
this use of water frequently conflicts strongly with other uses in
areas where the resource is scarce. ' '

In northern Chlle, for example, in the basln of the river Loa,
which has an average year-round flow of about 2.5 m3/sec., the needs
of the large copper mine at Chuquicamata and of the saltpetre works
at Maria Elena and Pedro-de Valdivia compete with the uses in the
towns of Antofagasta and Tocopillé and the requircments for the
irrigation of some 3,000 hectares. Other similar though perhaps less:
severe examples can be found in other areas of Chile and in ;
traditional mining countries such as Bolivia and Peru. In Peru the
iron mine at Marcona, near Ica, installed a desalinization plant to
supply water tojthe population. Very little information has been
compiled in the region on these uses.

Furthermore, there are dozens of rivers in the region which . .
have var&ing degrees of pollution caused by mining activities.
Sometimes the pollution affects other uses, including urban use
(Bolivia, Chile, Peru, Venezuela, Brazil and Mexico).

/3. Basic
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3. Basic information on water availability and uses
(a)  Study of the resource '

Since 1960 meteorology and hydrometry "have received considerable
stimulus, partly as a result of the suﬁport received through
international co-operation. The'UniEed Netidns Development Programme
(UNDP), for example, has allocated eome.35 million dollars throughout
the region to broaden and improve the networks of measuring stations.
Total investment, including that' of the governments themselves, appears
to have reached a total of over 70 millieﬁ dollars over the last
15 years. The stimulus referred to has led to an increase in the
number of pluviometers and fluviometersfef 5.4 and 4.2 per cent per
Year respectively, which, though lower than the rate of increase in
drinking-water installations and mueh lower than that of
hydroelectricity, nevertheless represents ‘some progress compared with
the situation which ex1sted in previous years... Even so0, although the
current balance ig encouraglng because a*healthy rate of growth is
being maintained it does not meet the requlrements of the more
rigorous planning of water management which is c0951dered necessary
for the near future. It may be noted however, that there are
pluviometric and fluviometric stations operated by igdividuals or
independcnt bodies (mining companies, railways, agricultural and
electficity enterprises, etc.) which provide a further source of
information in addition to the statistics of the official services.
If the figures for the number of pluviometers and fluviometers per
country in relation to population, territorial area and total annual_
investment are studied and compared with those for more developed
countries, it can be clearly seen that much improvement is needed
in both the coverage of these services and their general efficieﬁcy
(see table 9). Fortunately; internationai co-operation promoted by
United Nations bodies (UNESCQO, the World Meteorological Organization
(WMO) and UNDP), among others, is making possible a major flow of
advice and transfer of technology. One example, worthy of note is
the Central American Hydrometeorological Project which is being
carried out with the assistance of UNDP and WMO. There is considerable

/Table 9
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Table 9.

by <A e e

LATIN AMERICA AND THE CARIEBEAN: HYDRCMETRIC INSTALLATIONS

Population ‘ e Wells fer

denslty Fluviow. "o - Fluvio- obszerva-
1o§r;:2 (inhebitants/ metrio ::::::1' metric  tion of  Guality i:::f:"'

km?)  stations’ gtations subterra.-

E-/ o T ’ nean water
Argentina 2 776.6 8.4 3785 300 702 133 70 15
Barbados Q.4 £53.8 o '
Bolivia 1 098.6 2 - 37 o 6 63
Brazil § 512,0 11,0 4 028 68 1 560
Colombia 1 138,9 “17.4 888 69 til2
Costa Rioa 50,7 32.7 524 .. 12 83 31 17
Cuba 114.5 68,1 2929 47 77 1 800 67 30
tnile : 756,9 11.7 1011 130 191 351 800 40
Eousdor 283,6 21.0 - - 353 - 24 216 ’
El Salvador 2Lk 16642 186 17 56 33 36 19
Guetemala 131.86 b0 375 15 §7 14 19
Guyana - 215,0 2.6 . 225 12 46 -
Haiti 27.8 . 111,2 60 2 1 -
Honduras 12,1 23.0 232 oL &7 - 5 8
Jemalca 11.0 140, 9 335 88 450 77
Mexieo 1 972,5 2.6 3200 96 1 200 ) .
Nicaragua ‘ 130,0 15.6 g 4 72 7 7
Panama 7546 18,8 510 ko Be - . 3
Paragusy Los,8 5.7 110 4 -32 . :
Peru 1 285,2 | 945 7% 66 314 T 500
Dominican Republic 4E.7 82,8 300 - . .0 80
Surinam 136,0 3.3 191 . 6 98
Trinidad and Tebago 5.1 157.0 153 .
Uruguay 186,9 14,6 947 . 19. . .. 86
Vonezucla 912.1 8.4 1 377 180 00 . 1130
Recommendod minimum '

density (N° stations/ ‘
103 km?) L6 0.03 .- . Dub- ‘ 0,04 0,10

Sources: ECLA, on the basis of national reports prepared for the United Nations Water Conference. Some
countries bnly provided information on offleial networks and this has been supplemented with
other diregt informatlon from ECLA on networks operated by cther institutions (unmiversities,
enterprises, etts)s

a/ Organization of Americen States {OAS), Amfrica en Cifras, 1972,

b/ World Meteorologleal Organizatien, Gulds to Hydrological Practlges No 168, -

/awareness of
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awareness of the possibilities’ offered by ‘the modern techniques of
remote sensors, the use of radloactlve tracers, synthetic hydrology
and so forth, and there is reason to believe that such techniques
will be applied in an effective manner, judging by the willingness
being shown to provide the 1nst1tutlonal apparatus and the necegsary
funds. .

Very few countries have a satlsfactory organlzatlon to co—ordlnate
the need for basic integrated studles, for Wthh a central body would
be responsible, with the collection of hydrologlcal and
hydrometeorological information, whlch would be compiled by speclallzed
institutions in their regpective fields. Many duplications and
omissions still remain, as is the case in general in the 1nst1tut10nal
organization for water admlnlstratlon and these will have to be remedlede

It should be noted that at the stage of preparlng these data
there is generally little assistance for the planner who needs to know
the characteristics of water resources. The sectoral bodles have
prepared registers of existing projects,. some of which are more complete
than others, but thesge are rarely available for the use of those who,
wishing to carrquut unified operations or combined projects, need to
gain a full idea of the national pattern of water resources. This
task is certainly very complex but it is not impranticable.

Various countries of the region, including Argentina, Venezuela,
Mexico and Chile, have made a complete study of their water resources.
Although this work was done in countries where ample information is
available, that information still had to be supplemented with many
hypotheses and adaptations of outside figures in order to attain the
desired regﬁlt. .

The question of environmental protection gives rise to a further
"need for iﬁformation. Some of the most widely-known indexes on the
qﬁhlity of'water in the most severely affected areas of the countries
are available, but there is no complementary information which would
make it poésible to work out the chain of the biological and ecological

congequences of envirommental influences. This subject is virtually

/untouched and
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untouched and w1ll have to be tackled 1n the near future. There are
very few statlons in the region for measurlng water gquality and
gediment content. and considerable 1mprovement is needed.

' There is a serious shortage of equlpment to measure other forms
of the resource, such as subterranean water, snow and glaciers, and in
some cases there is no great concern about carrying out the task.

Table 9 gives a summary of 1nformat10n on. the water measuring
equipment in the region and prov1des some comparatlve figures on the
density of instruments recommended By WMO and the investment made under
~this heading in certain countries. B

It should be noted that the averages shown in the information
for individual countries do not accurately reflect the situation in
the large countries where economlc act1v1ty is concentrated in a few
areas, since although the coverage for the most important areas is good
there are other areas which are currently less active .and where the

evaluation of the resources has only recently begun. .. ..

{b) Methods utilized to estimate water use

In making estimates of demand it 1s 1mportant to have 1nformat10n
cn past consumption and the background to its’ evolutlon. t i

In Latin America, no statistics are generally prepared on the
volume of water used by the various individual eectors of actlvmty.

In the towns and irrigated areas a register is ﬁ%uelly kept of the
volume supplied to the networks and canal system but information on
the volume actually used by the consumer is available in only a very
few cases.

Despite the abiiity and expertise of the Latin American
professionals who work in this sphere, there is still a relative degree
of inefficiency and projections of offer and'demend are calculated with
the use of fairly simple methods. This has not produced satisfactory
results, not so much because of ignorance of the theoretlcal
instruments offered by modern technology as because the basic
'information available tends to be inadéquate and there is a very wide

margin of uncertainty about the hypotheses of economic and social change.

/Demand forecasts
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Demand forecasts have not always been confirmed in practice.
There are cases where hydroelectric"powef and drinking ﬁater have
been supplied at highly subsidized costs and encouréged excessive
consumption or brought out suppressed demand. In other cases, such
as irrigation, requirements have been underestimated because '
ingufficient allowance has been made for the limitations.bf the users
and of those who have to operate the irrigation ﬁrojects once the
basic apparatus has been constructedu- |

The underestimation of demand could perhaps have been avoided in
many cases if projections had been made which took into account the
actual forecast supply but did not lead to excessive consvmption
through various forms of subsidy. These aspects are the deficiencies,
which could be described as institutional, 1n the system of
forecasting demand and supply and they must be corrected if a more
effective system is to operate in the future. This task will of course
have to be carried out within the context of t{he policies which each
country determines in respect of these infrastruéture services.

To remedy the lack of direct information on the volume of water
used for each purpose, the requlrements are calculated on the basis of
coefficients obtained from technical literature on 51m11ar situations
or on the basis of estlmates of efficiency.

4. Areas where water supply and demand are of
critical importance

Most of the economic activity of the region is located near
the coast and on some of the high plateaux where the living conditions
are relatively healthy and agreeable. The utilization of water is
naturally concentrated in the densely populated areas with intense
economic activity, and the conflicting requirements make it difficult
to ensure an adegquate supply.

It is frequently noted in Latin America that the more developed
areas are those with annual rainfall of less than 2,000 mm and areas
at high altitudes with scant rainfall. Thus, there are a number of
areas where there are conflicting demands for the use of the resource
despite the fact that in the same countries there is plentiful water

/in other
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in other areas quite nearby. 1In Mex1co ‘85 per cent of the water
resources are in the areas situated &t"an altitude of less than
500 m, but 75 per cent of the pOpulatibh and 70 per cent of industry
are to be found in the area situated above the 500-metre line.5/ 1In
Venezuela 41 per cent of the water re&quirements of the entire country
were concentrated in the central regiOn in 1970, but the supply in
that region represented only 16 per cent of the country's total.6/
Critical situations - occur both when there is a shortage of water and
when there is an excess in areas where there are major concentrations
of population or economic activity.

The pressure on natural resources is generally grea+er when
there is a simultaneous increase in population density and 1ncome 7/
Thus, the most pronounced adverse phenomena tend to be found in
metropolitan areas with high incomes. Specifically, the resource‘is
affected both by the concentrated demand which makes it necéSSary to
extract large quantities from the natural watercourses and by‘its'use
for the washing away and subsequent elimination of wasteé° In rural
areas the pressure on the quality of natural resources, including "
water, is less intense, but even so there are maJo; ‘problems; in
particular, there is the degradation of the sdil“%ﬂfough erosion with
the subsequent washing away of solids by. the rivers in mountain regions
with high population density, subsistence agriculture and overgrazing
and also, in the humid tropics, as a result of tree-felling.
Environmental deterioration is also significant in agricultural areas
where intengive use is made of fertilizers, herbicides and-pesticides,
and in some mining areas and non-urban industrial centres where

concentrations of water pollution occur. Many of the substances °

2/ Zoltan de Cserna, Pedro Mosino and Oscar Benassini, El escenario
geograflco, Introduc01on ecolégica, INAH, Mexico City, 1974,

&/ Venezuela, national report to the United Nations Conference on
the Environment, Stockholm, June 1972.

7/ The structure of production and the technology employed are also

important factors in this respect., .
/discharged in
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discharged in this way are neither bio-degradable nor sedimentable
and thus there is no possibility of natural purification of the

watercourses which receive these effluents.

(a) Areas which are critical because of conflicts between users

In the big cities there ié‘a concéntrated demand for water
which cannot be satisfied from local sources, so that it is necessary
to seek supplies in 1ncrea51ng1y dlstant places. This conflicts
with the needs of fermer users of less economic significance than the
cities, and in most cases displaces themo Furthermore, the refuse
from the cities is discharged into the nearest watercourses, causing
pollution, and in many cases the water‘deterlorates g0 much in
quality that it cannot be used, this also affectlng the former users.

These problesms may be observed in several of the Latin American
cities with over 500,000 inhaﬁitants, &hére 28 per cent of the region's
total population is concentrated (1975) They hava been caused by the
rapld and disorderly exodus from the country51de to ‘the urban areas
and particularly to the capltals, where the most varled and attractive
opportunities are to be found. These 01t1es are growing so rapidly
that it is Prov1ng very dlfflcult to expand the mun1c1pa1 services at
the same rate and there are always strata of the population which are
not supplied with sanitation serv1cesu If the current rate of growth
continues, there w111 be enormous megalopollses by the year 2000:
Mexico City, for example, will have 30 million inhabitants and
Sao Paulo, 26 million.8/

(v) Areas which are critical because of shortage of water

(i) Areas which require irrigation. Despite the abundance cf

water in the region as a whole, it is necessary to make up for the

lack of suitable rainfall by irrigation in many areas because of the

§/ United Nations, Department of Economic and Social Affairs,
Population Division, working paper ESA/P/WF.58, New York, 1975.

/irregular distribution
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irregular distfibution of rainfall in both space and time. This
shortage is usually found in aress which are most suitable for .
agriculture because of the quality of the s0il, location and climate.
Plans to 1ncrease food productlon are belng made throughout
the region and 1t is estlmated that it will be p0351ble to double
coutput in 15 yearsa_/ As agrlculture 1nten51f1es it is becoming
lncreas1ngly necessary to énsure a sultable water supply through
irrigation. ~Areas which have a critical shortage of water in
relation to 'the requirements of agricultural development include the
central platesu of Mexico, where most of the population of that country
is concentrated, north-west Venezuela, the Northeast of Brazil, the
coastal region of Peru, most of the north-east and central-southern
area of Argentiha}*particularly'the Cuyo afes, and the transverse
and longitudinil Vslleys of Chile up to the“36Q south parallel. " These
areas make a maJor contrlbutlon to the agrlcultural production of the
respective countrles, but the water resources are insufiicient to
develop the potent1al of the 5011, cllmate and Iavourable location.
Other areas where it i necessary to make up for seasonal
deficiencies are not' con51dered crltlcal because w1de stretches can
be irrigated at a low cost with relatlvely 51mple regulatory and
catchment facilities 80 as to obtaln a secona ‘and even a third
harvest, with consequent benefits for regional food production.l0/
Table 7 shows the irrigation prospects in each country of the region.
Out of a harvested area of 91,080,000 hectares in 1974 11/ the
irrigated area was about 12 per cent. According to the national
reports, some countries have plans to irrigate about 85 per cent

more land by the year 2000.

Enrique Iglesias, La CEPAL y el desarrollo agricola de
Ameérica Latina, speech made at the ECLA/FAC Latin American
Food Conference, Lima, April 1976.

ECLA/FAO Food Conference, Short-term actions proposed, Item 10,
Lima, April 1976,

Estimate of the Joint ECLA/FAC Agricultural D1v1s10n based on
the FAQO Production Yearbook 1974,

N
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. _ R
(i1} Zones with an acute shortage of oter which are of

national economic 51gn1flcance. The eeeas:with an'ecute'shortage of
iwater are Lower CailfOrn1a, the north and northeast of Mexzco, the
Guajira region of Colombia and Venezuele 8. broad coastal Strlp on the
Pacific Ocean extending from latltude 49 South in northern Peru to
approximately. latitude.282 $outh 1n Chlle, whlch 1ncludes the Atacama

desert, and vast areas of southern South Amerlca 1nclud1ng part of

the Bolivian . plateau, ‘an - exten51ve area of the Chaco (B011v1a, Paraguay,
and Argentina), and the nOrtheast, central-west and extreme south
-areas of Argentina (Patagonla) i - i} L o ’
These areas, in- addltlon to thoae already cons1dered which
require 1rr1gat10n,‘1ﬁclude others whlce are 1mportent for livestock
ralslng (if there is a sufflClent supply of water for the "animals) or
because of mineral wealth or major concentratlons of poPulatlono
The most significant of thesefareas are the central coastal
zone of Peru and the 3011V1en plateau (bn ‘account’ of concentration of
population), the desert in:the north of Chile; and the Bolivian plateau
(for the 1mportance of mpn;ng @roductlom te the natltnai economy),
~and the Chaco area (Bolivia, Earaguay and Argentlna) bechude’ of 1t$
stock-ralslng potentlal. The so- called "drought polygon“ e

;(Pollgpno das secas) in the Northeast of Brazil is a special case

'where, because of the wide variation 1n ralnfall, there is a perlodlc
threat of drought to over 25 million persons,,although the average

annual ‘rainfall is relatively high and floodiné sometimes occurs.

(¢c) Areas which are critical because of an excess of water

(i) Flood-prone areas. Large areas of the basins of the great

Latin American rivers are constituted by very gently sloping plalns
which become flooded during the rainy season both because surface :

runcff is slew and because the rivers overflow.

/1t is
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It is estimated that there are some 60C willion hectares of
flood plains in tHe area known as the humid troplcs,_g/ of Whlch some
50 million hectares have good soils and represent the most 1mportant
area for agrlcultural expanslon in troplcal America. Most .of these.
plalns become arld during the dry season so - that. agricultural .
development ig very llmlted and they are.only used for free-range
grazlng. o
The arsas on the COast of the Gulf of Mexico, the Caribbean
coast of Central Amerlca, the high Orinoco plains in Venezuela and
Colombia, the plaing around the lower reaches of the river Magdalena
in Colombia, the Guayas plains of Ecuadd;, the Beni plaine in Bolivia
and the plateaix arouné the middle;pgggse of the Parana in Argentina
are of particular intere#tichéﬁge thex;are'currently_used mainly for

livestock.

{(d) Other critical situations - - ' . S

Of the countries‘of'thé}rééibn;'Guateméia, Hondﬁraé, Mexico,
‘Nicaragua and all the Caribbean islands are dlrectly affected by
hurricanes and trop10a1 storms. lz/ Venezuela, Colombla .and Brazil are
not directly’ affected by these phenomena but are affllcted by floods
every year in somé of the maJor valleys. BeCause of the magnltude of
the meteorological phenomena whlch cause these floods it is difficult
to prevent the damage simply wlth correctlve or protectlve works,
and it is believed that the most effective course would be to set up
an efficient early warning system and to:regulate the utilization of
the areas most exposed to these phenomena..

Paraguay, Uruguay and Argentina are also afflicted by floods
due to rises in river levels, although to a lesser degree than the .

other countrles mentioned.

12/ Phillip Z. Kirpich, ﬁevelopment of Lowland Tropical Flood Plains
in Latin America, World Bank, Apri}] 1976 (mimeographed).

13/ Report of the UNDP/WMO/ECLA mission on flood and hurricane
early~warning systems in Central America and the Caribbean,
Mexico City, November 1975 (mimeographed).

/In the



- 33 -

In  he Pacific basin, although flodds -re less extemsive
:because of the smaller area of the - riveribasins, they occur extremely
rapidly ahnd, depending ou the orogriphical siriicture, may cause
landslides with catastrophic effects sith-as the one recorded in
Huaylas, Peru as-a result of the earthquake -of '31 May 19?0°

(e} ° Areas whlch are crltlcal because of confllcts between ugers
and environmental conditions 9% -7 - o en

(1) Water_pollutlono_ It is the practlce 1n all countrles to
"dlscharge sewage and 1ndustr1a1 effluents,_as well as refuse and
other resldues, 1nto the nearest watercourses, almost always wlthout
any kind of treatmentu Thls is leadlné to crltlcal sltuatlons 1n
the env1r0ns of the large urban and 1ndnstr1al centres of the reglon°
The rapld growth of c1t1es and the extenslon of the sewerage serv1ce
to wider areas is the main reason for thls sltuatlon._*/ At the
beginning of the current decade 1t was estlmated that only 4 . per
cent of the urban p0pu1at10n had sewerage serv1ces w1th some system

of treatment or arrangements for at least partlal control of

pollutlon. .

In v1ew of the hlgh costs 1nvolved 1t 15 not surprlslng that

measures for the conventlonal treatment of effluents have been

"! .

postponed, desp1te the sacrlflce of aesthetlc con31derat10ns and the

problems of sanltatlon faced, and have been replaced mainly by

curative health measures° ’ _
Slnce some cases are already reaching alarmlng prOportlons,r'

however, preventlve measures are now being studled, 1nclud1ng the

treatment of the varlous effluents. ‘ _
Although there are supposed to be over hbo‘plants:for.treating

urban effluents.in the region, many of them are not'in operstidn

are defective. An exception is the'Dominican Republic, where

20 pér cent-of the pepulation lives in towns which have plants for

Lol

the treatmeht of efflueiits. -

e,

14/ . .i1See ECLA, El medio ambiente en América Latih#é, -EFCEPAL/L.132/
. Rev,l, May 1976.

/Industrial effluents
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Industrial effluents also cause ‘severe pollution. This applies
particularly to the . effluents from abattoirs and meat packing plants,
tanneries, sugar refineries, paper and. textile mills and, in particular,
petrochemical and metals plants. ..

Very little information has been assembled on this subject,
but most of the industrial centres of the region present varying
examples of the pollutioﬁ of the weterebursee-into‘whieh~they
discharge their effluents. '

Pollution by chemical waste is often per51stent (non-degradable)
unless the waste is ellmlnated or neutrallzed by SpSClal forms of
treatment. Water used for coollng, as 1n thermal and nuclear '
electricity generating plants, is almost all returned to the
watercourses, where it produces thermal pollutlon of a temporary
nature w1th generally locallzed effectso,'

8ince the use of water for 1ndustr1al act1v1t1es rises in
pr0port10n to the growth of thls sector, pollutlon can be estlmated
to have 1ncreased at a rate of 6 7 per Cent a year. whlch has been
the growth rate of this sector durlng the last five years, It may
be noted, however, that two pollutlng act1v1t1es = paper and pulp. 7
and iron and steel - have 1ncreased at double tﬁe ererage rate°

Almost all the countries of the reglon requlre the magor mining
corporations to take adequate steps to prevent their effluents from
causing damage to watercourses, usually by emptylng the effluents
into storage areas where they do not cause pollutlon° However in
some of these corporations, and in many smaller mlnes. these
requirements are barely fulfilled, if at all, and this 1eads to
dangerous pollution which is made worse by rhe fect that m;neral

effluents.ere non-degradable.

»oer

(ii) Water management 1n special ecosystems

The humid :tropics. In the humid tropics, the expansion of the

-agricultural area reduces the vegetal cover and exposes the ‘land to.
destruction by water erosion and the washing away of nutriente,lwirh
serious consequences._,This'aleo‘prodﬁeee a change in the drainage

' iR " /system of
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.....

and this leads to big spates, followed by periods when the flow almost
dries up. ‘Only rational land management cdn prevent the irreparable
destruction of the soil in these resions. Tl e

The Andean zone. The steep gradients of the sides of the

Andean valleys and the destruction of the vegetal cover lead to serious
erosion which destroys the soil of these slopes, dumping the solid
matter into the watercourses and producing banks which in turn cause
floods in the lowland areas. Much of the land in the Andes chain and
the mountain ranges of Mexico is affected by severe erosion. A similar
phenomenon is to be found in southern Bolivia (Chuquisaca and Tarija)
and northern Argentina (Jujuy and S8alta). The washing away of solids
by the river Bermejo leads to problems of sedimentation in the Parana
and the River Plate and according to some sources it even affects the
port of Buenos Aires. In the outlying areas of some major cities the
protective vegetal cover has been reduced and damage caused by erosion
is to be ssen (Mexico, Quito, Bogotia, La Paz).

Since the efforts made in the sphere of reafforestation have
not been sufficiently intensive it is not yet pogsible to assess the
results. It ig interesting to note that in the basin of the river
San José (El Salvador) a programme of reafforestation and rational
soil use has been carried out very successfully with the assistance
of FAO, and has prevented floods in the town of Metapan.

~ Areas with a tendency to become deserts. In some parts of the
region the vegetal cover does not grow back once it has been destroyed,
either because the soil loses its fertile elements from being exposed
to the action of the eroding agents (water and wind) or because the
current climatic conditions do not permit the growth of trees which
would in turn favour the spread of undergrowth. When this tendency
to turn into a desert occurs there is also a consequent change in the
flow of the rivers which affects the utilization of their waters both

because of irregularities in the supply and because of the

entrainment of solids which affects hydraulic works and increases the
costs of treating water to make it drinkable. The ecosystems in the

/the deserts
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the deserts and mountain sides are very delicsx: and this explains
the importance that is attached to the management of the mountainous
areas of .various Andean countries and the- areas adjoining the desert

regions of Argentina, Bolivia, Chile and Peru, among otler countries.
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. TECHNOLOGY: ITS PROMISE, UW”“NTIAL‘
AND LIMITATIONS

J . . [CARTE NI ] '

1. The maln dlfflcultres observed in the utlllzatlon of

Lo "technology and the mést suitable -
spheres for its .application . . -~ ..

(a) leltatlons on the use of exlstlng technology

[T Tt
. [

i In Latrn Amerlca and the Carlbbean asua whole there are a few h
Hselect groups of professlonals quallfled 1n broad flelds of development
and in the management of water resources who keep abreast w1th the
relevant technologlcal advances 1n the worldn Howe;er there .are not
enough of them to cover the needs and they are very. unevanly
dlstrlouted between countrlesy areas of spec1allzat10n a3%11evels of
tralrwng. ‘ , T S Chy e
In most countrles the erea best covered 1s prcbahly c1v11
englneerlng concerned vlth tile design and preparatron of progects for
structural works, but 1n a number of countrles there 1s a shortage of
quallfled personnel for the plannlng and eValuatzon of progects using
the modern tools of socio~economlc analyslsa_ Paradox1cally such .
planners do ex15t 1n some. countrles but they do not a;ways flnd a.
posltlve response among the deolslon-makers, who generally cont1nue to
work on the basis of the intuitive methods of the past. ;

[ The 1mportance of a mu1t1d1501p11nary approach to the study of
proaects and the management of resources 15 frequently stressed but
rarely put 1nto practlceg In partlcular, there is a lack of personnel
to cover the env1ronmental aspects of thla .work, although it is
recognlzed that there are complex 1nterconnex10ns 1n the develoPment of
water resources within the technological system and that there is a
need to study these aspects. o

There 1s also 2 pronounced shortage of personnel 1n the
1ntermed1ate posts of teChnICIanS and skilled workmen. In the operatlon
-ofrrrrlgatlon works, ln partlcular, the level of technology is far
below that spe01f1ed 1n the progectso In the sphere of sanltatlon .
'proaects, however, much work has been oarrled out on tralnlng, wlth

the support of the Pan-Amerlcan Health Organlzation, a subsldlary of WHO.

sesnIe L /The subsector
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The subsector best provided with qualified personnel is
undoubtedly that of hydroelectricity;‘where'salaries are higher
because of the nature of the technology employed, which is difficult
to improvise, and the;commercial:eatmre‘of,the subsector's deveiopment.

In order to adaﬁt:to future reohirements,,e constant effort must
be made to promote the tralnlng af al; kinds. of technlclans, mainly
through the 1mprovement of salarles, whlch 1n m05t ceses are not very
attractlve, There will be no personnel of a callbre commensurate with
the importance of the eector unlese there 1s a change 1n thls aspect.
It is also necessary to adJust bersonnel tralnlng programmes in
accordance with the real needs of the countrles and to co-ordinate
the activity of the varlous spec1allsts.' In Cuba, for example, it 15
estimated that by the 19808 it wlll be necessary to increase fourfold
the number of persons currently worklng in the water sector; of these
3,000 would be unlverslty-tralned staff and 9 000 would be middle~
level technicians. Meenwhlle, in some of the more deVeloped countries,
technlques of systems ana1y31s are belng applled to the plannlng and
evaluation of water pro;ects. In thls respect, pralse 1s due for the
efforts belng made to overcome the usual llmltatlons on such studles
such as the lack of data, the tlght schedules for the executlon of )
1nd1v1dual pro3ects because of the exp1051Ve rlse 1n demand, and
11m1ted f1nanc1al resources. ‘

~ The spread of modern technology must be accompan1ed by soo1a1
development in the rural areas, which are currently far from able to
absorb advanced technologies in either irrigation or drinking water
supply. ‘The countries of the region are aware of this sitoation and
are trying to find viable solutions with the support of bodies such
as UNESCO, FAO, WHO/PAHO and other international and bilateral
assistance agencies. _ j |

One successfo; exemple of the'practioel transfer of technology
was the hydrogeological project cerried out in the Northeast of Brazil
(1965—1968)'with the help of a French team. Personnel were trained
at various levels in prospecting for water tebles and in well drilling
and operation, and the foreign technlques were adapted to the 1ocal
ooadltlons, and resources. ‘

/Technicians in
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~Techiicians in some countries draw att.ation to the lack of
adequate financing and the budgetary: constraints which hinder the
acquisition of the instruments and equipment required for the use
of partlcular technlques. ; Sorno s
experience in the explOItatlon and;useuof‘waten-nesoupces also

indicates that there is not much exchange of information between the

LI

countries of the area. = - ;- .

{b) Techmnology in relatlon to water avallabllltx

In general the regulatlon of flow 15 a very effectlve method of

increasing the supply of water durlng the perlods when lt 1s requlred.
and it also prov1des reasonable securlty agalnst the dangers of a
flooding. The constructlon of dams of varlous types (large, hiil;eide,
torrent- correctlng etc,) is also a technlque whlch 15 wxdely ‘used iﬁ
the region and 1t can 51gn1f1eant1y lmprove supply from the p01nt of
view of quantlty _n/ (see map 6)-. . )
| In Latin Amerlca, despite the great Potentlal of such measures,
espec1a11y 1n the Andean valleys, very little attentlon has been pald
to the ratlonal management of the~uppef{f:ver-ba51ns (1nc1ud1ng
:“reefforestatlon and the control of graz1ng) whlch brlngs the
concomitant advantages of regulatlng flow and llmltlng er051on and
sedimentation in the lower stretches of the rivers. The technology
of such management needs to be made more widely known at various
technical:levels. Although the technology of managing floodplains
“is familiar 'in the region, there is still great scope for future work
in such fields as constructing control and protection devices (dikes),
—-regulating the use of areas subject to flooding, and prevention and
alarm systems.

15/ 1In some countries technicians recommend that the so-called
"maximum reasonable dimension" of the sites suitable for the
construction of dams should be used. This means replacing the
traditional method of determlnzng size on the basis of demand

'by one based on thé maximum possible utlllzatlon of the river:
‘on the basis of topography.

/The subterranean



- Lo -

The rubterranean water resources are:exvloited very little in
the region and have much untapped potential. ./Up to now they have
been used almost entirely for iurban and:.industrial supply and, to a
much lesser degree, for irrigation. The technique of recharging
water tables by induced infiltration is-little known or used despite
the fact that this method of .accumulating.flow often works out much
cheaper than surface dams:: The combired management of surface and
subterranean water resources still has great scope-in Latin America.
It is recognized that for thls it will be necessary to bulld up and
further disseminate the approprlate technologles-

The technlques of treatlng vater to make it sultable for
"domestic and 1ndustr1al use are wldely known in the reglon. The
Pan-American Centre for Sanltary Englneerlng and Env1ronmental
Sciences attached to the Pan-Amerlcan Health Organization (PAHO/CEPIS)
has carried out 51gn1f1cant work in dlssemlnatlng ‘methods of makKing
water fit for drinking at loﬁﬁoogté;offinﬁggfmenf énd;operation‘ such
as accelerated sedimentation, mixed stratum filters, coagulition aids,
etc. . . vl U - . Dol wﬂ?‘ ‘

| In some cases the subterranean water 1s Bracklsh and may contaln
noxious mineral elements such as Vanadlum. arsenlc, ‘etc.” 'There are '
some special teohnlques for the exploitation of these waters whlch ate

of 1nterest for some countrles, such as Argentina.

{e) Technology in relatlon to demand

"Water is used very ineffioiently in the region, especially in
irrigation and for urban.purpodses, and the gross volume tapped at the
- gource is much greater than the amount which should actually suffice
on the basis of. advanced technological models. Many national reports
stress this aspect.

A very high proportion of the water tapped for agricultural use
is lost 1n tran51t, partlcularly because of poor maintenance of the-:
canals, in. distribution it is logt through shortcomings in the daily
regulatory machlnery and poor administration of the systems, and in

the fields it is 1ost through faulty 1rr1gatlon and control practices.

/Map 6
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.
There are o;treme examples, 1n certaln 1rr1gc1xd areas, where the

volume of water used could be reduced by half w1thout modlfylng the
systems employed 51mply by ellmlnatlng waateful prectlces. Even in
Mexico, where particular attention has been ‘paid to irrigation, the
efflclency in a group of 1rr1gated dlstrlcts ‘studied in connexion
with the preparation of ‘the National ‘Water Plan (1975) was only -

46 per cent. This inefficilency im utilization.not only causes ‘excessive
demand which increases the overall costs of “exploitation, but:can also
have adverse consegquences on the soil by ddusing salinization and .+
souring in some aréas. ' There is also a:great loss of water from the
urban supply because of Yeaks in the mains, especially in the-
distribution networkss: Somé: urbsin networks haveé recorded -losées of

30 per cent andimore. - L L v it .. e :

Although local technicians are usually aware-of ‘the methods
which would improve the efficieriey of water use, little is done to
introduce them because of the lack of trainédd ‘personnel and also,
above all, because ‘the chargés lévied on 'users’do not reflect the real
costief th& watep. -t . AL U it L L8 s o L

i

2o leltatlons on the 1nterchangeab111ty of Capltal—
~inteénsive and-labéur-intensive téchnigues -

) There are hlgh rates of unemployment and’ underemployment in
Latln Amerlca, 1ncludlng rural areas, and the governments are anxlous.
to solve thls problem. Furthermore, the countrles are generally trylng
to save forelgn curreney in order to 1mprove thelr balance—of~payments
posltlono Some water development progects seem advantageous from the
polnt of view of attaining these obJectlves, since they use
technologles which require the intensive use of labour and whlch
involve savings of foreign currency on equipment and fuels.'

Among such projects are the-constructiqn”of medium-sized and
small canals, protective dikes‘anﬁ smaller regulatory structures and
in particular the clesring and levelling of land, and the construction
of banks, levees, walls and other structures needed: for irrigation, :°
plus thé work involved in ‘the maintemance and general operation -of the
systems. In this respect it should be stressed that ‘the use ‘of ‘a

R /high proportion
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high pfOportion of manual labour in such work is subject to the general

economic conditions of each country, on.-which the construction bodiesf

%, Elimination or reductioﬂ of ‘the harmful effects
- of waste water disposal -

The critical probless of ‘the pollution‘of the watercourses of

- the region occur at well-defineéd points, being caused by the discharge
of ‘effluents from the major towns, some mlnlng establlshment and
industries located outside the towns. - ' o ‘

The technigues of effluent treatment are known 'in the region
but are not often applied. It is comsidered mecessdry té promote the
use of new techniques of re-circulation and treatment and to adopt
measures to induce private enterprises to assume responsibility for
treating their effluentsl i . o n et R

The use of settling ponds and oxifation pits offers good
perspectives in Latin Americd-fb}'reduéihgfthé'coéfé of treating
liquid residues, especially in ‘view of thé low density of land use.

Among other examples, it is interesting to note the work which
is being carrled out in. Brazil by the State Foundatlon fox:
Environmental Englneerlng (FEEMA) ‘Bnd. the State Company for Technology
and Bag;qJSanxtgt;on (CETESB)l and, also the pilot plan inditated in
Peru‘fq;.thg treﬁtment of the liquid waste of Lima and its subsequent .
re-utilization for irrigation in nearby fields (Lagunas de San Juan).

. _ In the countries with high or medium levels of development it
is considered vital that professionals should specialize in the
treatment and re-utilization of a wide variety of industrial effluents
and also in the obtaining of foreign techniques in the matter and
their adaptation to local conditions.

L. Non-traditional technigques for increasing
the water supply

In some countries of the region some interest has been shown
in studying and applying special techniques both te increase the
water supply in very arid areas and to alleviate the consequences of
periods of drought.

‘ ' /The techniques
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The techniques tried,”with varying degrees of success, include
the de-salinization of water using energy from the sun or other
sources {Argentina, Chile, Mexico and Peru), the artificial
modification of climate. by scattering condensation-nuclei into the
clouds (various countries), and the utilization of mists (Brazil,
Chile and Peru). . All these technlqués produce only moderate._
quantities of water but are designed to solve the problems of. supply
in some islands and small inhabited areaa,,or to promote activities
of high value. N ‘ ‘

" Other types of speclal technology which have been tried are
the melting of glaciers io increase the‘water gupply in rivers during
periods of drought (Ohile) - a technique which.can provide sigpificant
quantities- of water for short periods - and the management.of
floodplains which pass tuhrough dry periods by controlling runoff by
means of earth levess (Venezuela}b ‘ Gt -

Other special technlques are deszgned to igprove the efflciency
of irrigation and:-thus diminish the consumption: of water. Among
these,’ almost -all the couniries have shown interest in. jrrigation by
sprinkler or: drip feed systems -and these techniques already being
used to a greater or lesser degree in: many countriss. The Cuban
“report indicates .that in -that: country 170,000 hectares are. currently
being irrigated by sprinkler, and it is envisaged that oo
250,000 hectares will be covered .by 1980..  In Peru 64,300 hectares .
are being irrigated by this method. ,

Technigues to reduce losses through evaporation from the dams
(Chile) and to meke canals and dams waterproof (Argentina) have also
been tried. i .

A special-case.which is closely connected with the subject is
the transmission of electiric energy over large distances at very high
voltages. This makes possible the economic exploitation of
hydroelectrlc Tesources at increa81ng digtances from. Cent;és of ‘
cqnsumption (Argéntina. Brale. ¢h113. Colombla, Mex1c0, Peru and o
Venezuela).

VfII."'rPOLICY '
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III. POLICY OPTIONS

PR T I 1 O SR U PRLE PP

l. lLegislation and institutions

Throughout the region there is an evident desire to improve
the institutional structufés:for the management of ﬁatérﬂresources,
and a great deal of activity is observable 'in’the fieid of water
legislation. In the pdsf”décédé”neﬁ Iaﬁsﬁﬁéﬁéhﬁeén—énacted or
existing lawe have been modified in At Yedst 10 countries of the
regidn{lé/ and in nearly all ‘tHe cdﬁntffés’new‘iﬁstitufionalf
structures for water management haﬁe-béeh’aftemptod. Unfdrfunately,
such recogmition of tHe importance '6f the problems confronting water
management las not alwdys been boﬁbléﬁéﬁﬁéd by ‘an adequate allocation

of funds or: the necessary official’ support to’ enforce the competent
SRR ST S S R S S L .

authoritied® décisions. "
‘Despite the' différenéés of opinion On the definition of wates
usé ‘Fights between the Latin countries following the princibléélofﬁ
Roman law and 'the Engllsh-speaklng Caribbean countrles followlng the
Anglo-Saxon’ tradltlon of customary law, there is consensus 1n the
region that this resource should be treated as a public good and "its
usé ‘should ‘be régulated by the State. o o
© O U'The Leglslation récently enacted in the- reglon has: been oriented
towards providing an adequate legal framework for water management
and establishlng 'the relations between the water authorltzea and the
rest of the institutions in the' country. S o
Another-hxghly*1nterést1ng aspect'ls*the"félatidnship between
water—legislatlon, general leglslatlon on-nﬂtural resources and
provisions concerning the &nvironment. -~ ' Pt T
Three groups of institutions may be distinguished in connexion

with water.management :

16/ 1Latin American seminar on legal and institutional aspects of
water resources, Inter-American Centre for the Integrated
Development of Water Resources and Land (Centro Interamericanoc
de Desarrollo Integral de Aguas y Tierras - CIDIAT), Mérida,
Venezuela, 1974,

/- those
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- ti.3e having jurisdictiphlpyer the co.ucession and management
of water resources; | i" ”Lf :'h | ‘ |

- those concerned w1th research on or the measurement of water
resources, and

{
- the users of water reeourcesa

N Ao
The authorlty w1th respect to weter is in the hands of those
1net1tut1ons which grant admlnlster and superv1ee ite use. It may
. 850 happen, however, that en 1nst1tut10n poesess1ng euch authorlty
also performs the funct1ons of meaeurlng and studylng the TeEource, .
or that functions in connexxon w1th thlS authorlty are entrusted to
an 1nst1tut10n that uses weter. s : S
There | are three types of water euthoritlee 1n the region. In
gome countries, such as Mexlco, Peru and Chlle, a central 1nst1tut10n
dire=ily subordinate to the Executive hae been assigned paximum
authority in this field. » a _ , o
In other countrles, such euthorlty is exer01eed b& a council in
which all the 1nterested sectors are represented. . The principal
objective of these counc1ls 15 co-ordlnatlon, and they have followed .
various paths accordlng to the powers asslgned to thenm by the .:
authorities. In eome cases the euthorlty is 1n the hands of a _
comm1551on, whlch has eet up an executlve secretarlat end playe .an
important role in water resources plannlng, such as. the Commteslon
for the National Water Resources Ut111zation Plan (Comlsion del Plan

Nacional del Aprovechemlento de 1os Recursoe Hldréullcoe - COPLANARH)
in Venezuelao - ‘

Lastly, in other countrles (Trlnlded and chego, Coeta Rica)
there is no cleerly-deflned author1ty and some of dts functlone
have been a551gned to the moat 1mportant of the 100&1 1nst1tut10ne
using water. ) . _ ‘ e

These authorltles may operate at a natmonal. reg1onal or rlver
basmn level, X . o

Argentlna iz the only ccuntry in whlch the provznces have
legislative power over water resources. Water management through
autohomous corporations for the administration of specific valleys or
regions has been adopted in very few cases.

/Regional or
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Regional or river basin.managementiis'quite different, since
it is simply an internal admlnlstratlve system wlthln the context of
2 central institution, under a 51ng1e supreme author1ty for the
whole country. This kind of solutlon has been successful in some
countries such as Mexico, whlch has organlzed 1ts water management
in thls way within the framework of the Mlnlstry of Water Resources.
- Ow1ng to the mu1t1 seotoral nature of water use, to 1nst1tut10nallze
its management presents serlous problems and 1t is d1ff1cu1t to
arrive at a wholly satlsfactory organzzatlon or at formulas which
may be appllcable to all countrles° Poss1bly ‘the greatest concern.
in this respect is that the country’ 5 general economlo plannlng
should be made compatlble wmth the spec1allzed plannlng requlred
for the utlllzatlon of Water ‘and w1th the proper autono:y for its
study and management. EE L
In practice, it is dlfflcult to separate the management of water
as a reSource from sectoral plans and projects that 1nc1ude water as
an 1nput. Hence, the anx1ety to try out varlous types of 1nst1tut1ona1
structures whlch w111 recon01le the necessary unlty of general water
working w1th these resources whether as uSers or academlc unlts.
This problem le a source of some preoccupatlon in the region. It
is generally consldered that 1f 1nst1tutlons entrusted ©on an
exper1menta1 basls w1th water management functions were prov1ded
W1th dn adequate financing to carry out their work and given a
sufficiently permanent status to train personnel, the utilization
of water resources would rapidly 1mproven .p‘ .
Water leglslatlon merely provides an adequate 1ega1 framework
so that the type of water management (1nclud1ng water resources
planning) can be the most su1tab1e for the harmonious development
of the country, ‘bt the law 1n itself does not produce such . 7
development. The same observation is applicable to the ;nstrtptional

. /organization of
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organization of the water resources sector.: If water management is
to be really efficient, there must be -an adequate institutional system

with the indispensable f{imancial 'support and backing far its decisions.

2. Plamaing

Water resources'plannlng has emerged as a necessrty in order to
deal systematically wmth a problem which is closely 11nked w1th the
rate of economic and eoc1al development and technolog1ca1 progrees°
The 1ncrea51ng demand for water, 1ts relatlve scar01ty in certain
areas and the irrational use of ex1et1ng supplles, partly owing to
the 1norgan1c dispersion of efforts, can set real 11m1te on a
balanced development and glve rlse to confrontatlone (competltlon or
optlons) regardlng the use of water, of both a sectoral and a
geographlcal nature. L e _

Accord1ngly, water resources plannlng should be 1nc1uded in the
country 8 overall development etrategles,, At the same time, however,
this resource requires separate treatment, in v;ew of 1ts special
character1st1cs as regards both the technology of 1ts usa,and its
natural ava:l.led:o:l.l.*..ty.= L L ol L

There 1s an ev1dent trend in Jthe countrles of the reg;.on to
assign an 1mportant role w1thin the State admlnlstratlon to the planning
of overall development strategles, the relevant functlons belng
entrusted e1ther to a spec1f1c mlnlstry or to a unit w1th1n the
Offloe of the Pre81dent of the Republlc. s

W1th1n the broad guldellnee ad0pted for a country's development,
natlonal plannlng necessarlly embraces water resources (ae part of the
sectoral and reglonal strategmes) but prec1sely because of the _
general nature of those gu;dellnes,v1t_;s;;mp0551ble to prepare specific

_plans for integrate& water nanagement, 80 that a different type of
planning is necessary for this resource.. Laetly, the 1nd1v1dua1
sectors uelng water will have to plan 1ts use 1n terms of the1r own

requlrements=

1

It is not easy to achleve satlsfactory co—ordlnatlon between the
dlfferent users in order to arrlve at. a plan gaverning the use of water,

and it is even more dlfflcult to harmonlze thelr proper .subordination

/to national
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to national development strategies with the flexibility and independence
required for efficient witer management. This dependency relationship
is possibly one of the most difficult aspects to tackle within the
institutional system.

In many countrles of Latin Amerlca and the Caribbean there is
dissatisfaction Wlth respect to their 1nst1tutlona1 systems for
water use plannlng, and a fervent hope that thelr mod1f1cat1on will
lead to a significant 1mprovement in the use ‘of this resource.

. Most of the countries in the reglon have gone through the

stages of water planning by sector of act1V1ty of users, by project
and by work programme, without as yet formulatlng a national
integrated plan = or master plan - for the use of water. It is only
in recent years that interest has been shown in this stagej and,
because of their wide coverage, mentlon is made, among others, of
the plans under study in Mexlco Nlcaragua, Peru and Venezuela.

Perhaps what is most 1ack1ng in thls area of plannlng, except
in a very few cases, is the process of careful ex Eost evaluatlon '
of completed progects and 1mplemented plans,‘ Such an ‘evaluation could
be a very useful basis for the plannlng, programmlng, de51gn,
constructlon and operatlon of future progects and works, and for
.1ntrodu01ng the neceesary 1nst1tutlonal changes. '

In the plannlng techlques adopted in the reglon there has been
a considerable increase in the use of systems analy51s and, in
general, of all the techniques of operatlonal research the tendency
being to study the programmes by means of advanced technologies.
of course, thls assumption is mainly appllcable to the relatlvely
more developed countries. Some groups of profe551onals in the region
are familiar with these technigues, but the greatest difficulty
encountered in their use is the lack of rellable information in various
subjects (1nc1ud1ng the availability of water), which compr1ses not only
basic hydrometrlc data and 1nformatlon on other natural resources
related to water, but also a systematic inventory of possible works}
.demand progectlons with a realistic assessment of the degree of
techn1ca1 efflclency which could be achieved in the use of water in

each sector, the social cost of goods and services, etc.

/The fectors
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The factors conditioning the environment (including long-term
changes in the eco-systems). constitute: another complex field requiring
information which is difficult to obtain and which, as far as water
resources development is concerned can no longer be ignored.

The fact that the information described above is systematically
compiled, analysed and made available to persons concerned with the
formulation of plans and projects is genmerally considered to be one
of the most useful ways of ensuring efficilent'anduseful planning for
the countries concerned. Moreover, in the adoption stage of a
- programme, it plays.a decisive role in co=ordinating’ the various user
sectors.. -~ . o L SR TR TEE NI TS A S ‘

Fairly large-scale water use projects are generally of a multi-
purpose nature, and their usefulness lies in comblnlng economic, social
and environmental benexlts. If in the study of proaects there is not
the necessary unity of actlon on the part of the varlous user sectors
{agriculture, energy, health mlnes, etc )y the proaects 1ncluded in the
programmes will offer beneflts ‘of a sectoral klnd only 1nstead of the
maximum overall beneflt. Instltutlonal organlzatlon also plays a primary
role in this stage of planm.ng° A R

As a rule, efforts have been made to solve these problems by
means of - comm1581ons if° whlch all” the sectors u51ng water are' ‘
represented but it is dlfflcult to harmon1ze the dlfferent economlc j
Welght - and, therefore, the dlfferent avallablllty of tralned personnel
insome sectors ‘such as energy - wlth the weight of other sectors w1th
prlmarlly social "dims. o N

Lastly, in the project and evaluatlon stages, 51m11ar problems
afisé once ‘again in connexion with instituticnal organlzatlon.

It is important to note that the sound water management also
implies the efficient’ use of thls resource and the e11m1nat10n of waste.
A preoccupatlon in the reglon today is to improve the relatlon between
the water obtained and that actually used, since efficiency ratéé'of
LO per cent and even lower are frequently found in some sectors, far
example, - irrigation agriculture. Nor—dq the bfherjsectors escape

/this problem.
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this problem. The countries are seeking to improve the relevant
technologies in sectors such as agriculture and mining, and to train
operational personnel with a view to substantially raising the level
of efficiency in the use of water. The heavy investment involved in
water projects and the conservation of such:a vital resource as water
requires that careful use be made of it, even in those, cases where
the natural supply is at present fairly plentyful. .

In order to make the use of water-more efficiemt, it is
essential that planning should envisage the need to train personnel
at all levels and, in particular, to promote sound practices governing
water use, quality conservation at the source, and the upkeep of

[P P

projects.

3. Sectoral strategles

(a) Drlnklng water and sewerage

The natural populatlon growtﬁ and acqelerated process of
urbanization w1ll continue to intensify the needs of urban areaé, “i
where the nev. population that. w111 have to be served 1n the preseﬁf
decade, in accordance with the goals establlshed by the M1n1str1es of
Health in the reglon,;_/ will number around 100 milliom 1nhab1tants
compared with 60 m11110n 1n rural areas. Slnce, in addltlon, the unit
cost of 1nsta11at10ns Ain the former case . 15 considerably hlgher,
investment needs would be divided in the proportion of h to 1

No less 1mportant is the maintenance of the ex1st1ng 1nstallatlons
to ensure a constant and satisfactory water supply service in terms of
quantity and quallty. Specific reference was made to thls point in
proposing the aforementloned goals, reflectlng a widespread situation
of 1nadequate flnanc1ng for these services. ,

As regards the strategies for dealing with these requlrements,
there is a hlgh degree of consensus in the aims postulated by the)

Governments.

17/ Third Special Meeting of Ministers of Health of the Americas
(Santiago, 2-9 October 1972).

/Great importance
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Great importance is attached te the: institutional arrangements
necessary to ensure that the Governments' undertaking tc achieve the
proposed goals is fulfilled and that the resources, particularly those
of a financial nature, reguired for this task are duly made available.
New forms of support are needed to complement - that which is provided
by the State, as is inevitable in serviges.with a considerable social
impact, but which in practice is eventually restricted by conjunctural
factors. : P, ey )

The widespread: tendeney in the region seeums tp be 10 use meters
(among other eountries, they are in use inm:Bolivia, Chile, Costa Rica,
Cuba and-Peru). ./This makes it .possible to relate the charge for the
service with. the. volume nsed,.to use rates calgulated to discourage
waste (unit rates whish rise as consumpiion ingreases) and to record
any losses in the networks as- the difference between: the volume consumed
by the users.-:In many: countries, however,-either because it is the
traditional practice or because the:investment involved in the use of
meters.is too high, the charge is . still based on the cadastral. value
of the prbperty concerned. -~ . oo v to oo SERNV:

The participation of-the users,..not ozsly in the .rates system but
algo in the conception, .construction .and opeyatien of. water supply
services, is suggested.ag.an ;nterestingpbosgibility,3particularly in
the wmore naglectedururalqareag,r‘5;;u R TS

The use of the community's own reseurces, both human-and
.fipancial; facilitates the training of its- workers, helps . towards both
the education of the consumer and. the constaniimaintenance of the. .
services; and constitutes an element of self+sufficiency which-
motivates the adoption of a system of co-ordinated community work .
and mutual support for other purposess A sourge of water for heusehold
use infpural communities can frequently produce. enough additional water
to cover such needs as the irriguation of vegetables plots and .to
increase the local production of nutritive foed for housebolg use.

:;f o i ,;(f‘- - o ' :ik&hé_interest

R ! . . . . - . ey
A . - AL PR '
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"The interest shown by international and bilateral agencies in
the provision of adequate drinking water facilities for rural
communities has led to many projects of benefit to them. During
decadés of experience, a primary objective of UNICEF and WHO/PAHO has
been the provision of sources of drinking water that would reduce
the High infant mortality and morbidity indexes and promote social
development in rural areas.l8/ - _ S

Official action can do much to promote and ensure the continuity
of such participation, by means of technical and financial assistance,
training, etc. An interesting example of this is -the work done in
Brazil by the National Housing Bank through the: Health Finance
Fund (FISANE) on the execution of projects and works for the
establishment, extension and improvement of water supply and sewerage
systems in urban centres. The users of the Fund must propose a
system of realistic rates ‘that will ensure the amortization-of the
loan and the paymerit of the operating costs:involved.

The major drinking water services have the tradition and the
basic capacity but many of them need new impulses to overcome
limitations in terms of cdpital.and :staff-(particylarly -at the
intermediate level}, and rigidities-and inefficiencies in the
adminigtrative. systems. -It-is-often-only a matter of making better. use
of existing resources, either by strengthening the central authorities
or by facilitating do-operation between the better endowed units
(generally those serving-the capital and major cities) with those which
do not warrant the provision of adequate technical infrastructure.

Moredver, nedrly:sill the countries indicate the desirabjlity -of
promoting peérsgonnel training and research on technologies and. norms

-that are consistent with the local situation. _ ,

As repards sewerage, the targets.of the Ministries of Health for

1980 are the same as those for drinking water in rural areas, and

18/ At its annual meeting in 1976, the Executive Board of UNICEF
» " reaffirmed the vital importance of expanding the basic services for
children in developing countries, and the necessity that this group
of interrelated and mutually supporting activities should include
the supply of drinking water.

/8lightly lower
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slightly lower in urban areas (a coverage of 70 per cent instead of
80 per cent, -or a reduction of the deficit by 30 per -cent instead of
50 per cent). Considering the bagkwardness of these services (at the
end of 1971 40 per cent of the urban inhabitants received this service
and barely 2 per cent of the rural inhabitants), this represents a major
task. . R C gt
If it includes the many large.cities where the plan . is not only
to extend networks but also to install plants for the treatment of
waste water in.oxder tg control situations which are a serious threat
‘$0 health and the quality of the water, it .becomes a task of gigantic
proportions which few .countries -appearn tqibe tackling in an integrated
manner. e o gl R y
The strategies in comnexion with sewerage mare -similar.to those
described above for drinking water, .since. these services are closely
interlinked and are generally .ip the hands of the same authorities.
It might perhaps be as well to.add. that there gqe‘no criteria or . .,
methodologies for evaluating the egonomic and social feasibility of
the treatment of waste water, because of such questions as the
preservation of the environment whi¢h-carry considerable weight -and are
only now being given priomity-in. the majority:of the:.countries..

(b) Vater for agriculture ..

Ry SR PO

Agriculture is-the activity which uses the largest volume of
wwater, in some .areas.absgrbing as much as 90 per cent. of the‘tgtal~¢3¢
water resources colleoted. Accordingly, the management of water, for . .
vagricultural purposes: is of capital :importance within-the general use
of this resource. b

-Sueh management may have the.following objectives:

.= irrigation of crops and pasiures, -including washing of sallne
s0il; )

- drinking water. for animals-and agro-industry requirements;

~:recovery of land liable to flooding, or undrained land.

There are different strategies for achieving each of these
objectives.. . -
{¢). Irrigation . . . ;o

In the development plans of nearly all the countries of the region,
irrigation agriculture has a highly important role %to play in increasing
food production, and a considerable expansion of the area under

/irrigation is
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irrigation is envisaged. The aim in the fegion is to increase the
irrigated area by 85 per cent between 1975 and the year 2000 (see
table 7). : oo

Such an increase in irrigated area, in genefal, calls for an
improvement in irrigation technology in order to increase the efficiency
and utilization of the infrastructure of master projécts in almost the
whole region. - I '

It is considered that a prerequlslte for improving 1rr1gat10n
technology is to ensure a supply of water suited to the partlcular type
of cultivation. In fact, it is 1mp0551b1e to’ develbp 1nten81ve
agriculture if there is any chance that the necessary supply of water
will not be available; efficiency in water use depends on whether
water is available when it is needed. That'is'why fIow regulation and
the elevation of groundwater to supplement surface water in’ perlods of
scarcity are fundamental pollcles in agrlcultural water use.

uven in areas with an abundant supply, however, ‘the use of water
is seen to be exae531ve, and only partial use is made of the master
progects constructed {(dams, canals, deep wells, etc.). Nearly all

the countries of the region indicatd as their maln policy the 1mprovement

P
Y

of water administration and management on rural’ propertlesou
‘Each country, in accordance with 1ts legislation and administrative

organlzatlon, has dealt in its own way w1th the a581gnment, dlstrlbutlon

and surveillance of water use in rural proPertles. -

' It is generally considered that a much higher level of efficiency
could be expected in the use of water if there were an adeguate ‘
institutional organization. In this respect, the major factors would be:

- an institutional organization that will ensure co-cordination of
the various stages of the irrigation process, from the planning
of water projects to agricultural productions

- production planning, taking into consideration the availabilities
of water and hydrological forecasts;

- the maintenance and operation of irrigation projects by
responsible organizations wlth the necessary technlcal capac1ty
and guaranteed f1nanc1ng, '

/~ the

are ol
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- .=-=-the adoption of measures to prevent waste by supervising the
- use of water or, preferably,.byug§§rging for the service
according to the volume used;. . ) K
'~ extension of irrigation and soil conservation. technigues;
4i  =-reseagrch on irrigation rates, by means of local experiments
and the dissemination of their results. R
(a) Drinking water for animals and agro~industry requirements
Although the vplume of water consumgd for these purposes is much
less than that absorbed by irrigation,;it-is fairly important because
there are extensive areas in the region devoted to stock-raising, the
possibilities of which are }imitgq by the almost complete lack of water

in dry periods.
The principal means suggested fér improving the supply of water
for these purposes are: the utilizdtion of groundwater and the
conetruction of farm ponds for the &6llection of rain water; and the
dissemination of ‘'adequate practicés to prevent the pollution of water,
(e} 7Use of land liable to flooding S
‘Ah éxtensive area of the regidn’is made up of plains and other

. land liable to be flocded, which, as notéd earlier, total some

50 million hectares of good quality soil. -The importance of using
this land can be appreciated if-it is-considered that it is five times
' the present irrigated area. ' ‘
A major part of this land has no water in the dry season, which
also handicaps its use at that time. '
The strategies for the use of this land in the region include
the following aspectsi '
"~regulation of the use of ‘plains, limiting the utilization of
“the most exposéd areas. ‘This course is chosen by several
countries in which such 1%nd is used basically for steck-raising;
instead of undertaking projécts involving substantial investment,
the land is used in its natural state with -adequate stock
‘" . management; " ' e -
- adaptation of crop-farming techniques useéd in other similar
. ragions; as in the case of ‘fice on thée lower Magdalena River
‘(Colombi&). 'Flood management to prélong the humidity in the-

‘50il- (Apuré, in Venezueld) is another interesting option;

T /~ execution
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- execution of flow regulation, river bank protection and diaecharge
projects. This entalls heavy investment which is warranted only
in high-productivity areas. ‘

In considering the options for utilizing this land, several _
countries show justifiable concern at the ecological effeets which the
change in the use of the land might bring with it, and they.-consider
it necessary to observe the behaviour of the soil in order to-avoid
damaging it with the change. in type of production, or‘deﬁtroying it
through erosion as a result of floods should-the natural:vegetation

change. B et e

b, Water for industry and mining "’

Water for industry raises two klnds of problem 1n the reg1on'

(i) small- and medium-sized 1ndustr1e$ located in urban centres increase
the burden of the demand for pub11c services and often beneflt from the
subsidies the latter receive in one form or another, from public funds;

and (ii) industry comes to those centres not in order. to make use of their
networks but in order to take advantage of thelr water resources, reducing
the supplies available for other prlorlty demands (drlnklng water) or for
uses whlch, unlike 1ndustry, cannot be dlsplaced (1rrlgat10n).:, ,

In.either case, the contamlnatlon whlch 1ndustr1a1 use adds to the
bodies which receive used water tends to be con51derable, and thls
1nvolves .another. form of subsidy provided by the collect1v1ty to the
industries concerned. _ _ :

Mining, whose demand is more inflexible in its location, has
enjoyed certain rights in respect of water in the case of activities which
are of special interest to the national or regional economy. Here again
there are serious cases of contamination of waterways through mining
discharges which generally are very slightly controlled.

Policies on the water needs of industry and mining present options
which it is difficult to evaluate; On the one hand, there is a tendency
to make industry absorb the cost of the water it uses from the public
systems and it is even encouraged to economize through tarlffs which
penalize high consumption. There is also a tendency to restrlct the
installations which industry can set up on its own account when the

resource is sgarce or lacks the capacity to dilute suitably the

/contaminating effluents,
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contaminating effluents, or to establish regulations which require
additional investment (for recycling the ‘treatment of effluents, etc.).

On the other hand, it is seen that such policies may discéurage
the implantation of ‘activitiés whieh generate employment and necessary
services, and they are only applied partially or with ‘many exceptions.

While this may be a question of:pressing considerations of general
or regional economic policy, this course has led .to critical situations
of shortage and contamindtion of waterways, which suggests that great

caution should be adopted infthiSJEegard..

Production of hydroelectrLCLty, the greatest non-consumptlon use
of water, is expected to .grow at -an annual rate of over 10 per cent
during the next 20 Years. Known plans 1nd1cate that 1n the perlod
1975-1980 an additional hydraulic generatlng capaclty of 55 million kW
will be installed (58 per, cent of the total generatlng capac1ty to be
installed). It is highly possible. that .because of the situation brought
about by the rise of world 011 pricgs there w111 be stlll more
opportunities to exploit hydroelegtrlcltyo' Flfteen of the 011 1mport1ng
countries of the region ‘have. a large hydroélectrlcal potentlal to explolt.

The countries are aware that tq carry out such pollcles it is v1ta1
to co-ordlnate sectoral water .and energy p011c1es 1n the light of
development obaectmves, since hydroelectrlcal plants belong both to ‘
the water. Systems (hydrologlcal basin or reglon) and to the 1nterconnected
electricity. networks., Thus, for example, Guatemala comblnes a master
plan for regional electrlflcatlon with its master plan for nat10na1
resources (water resources). g Lo o

- From the hydraulic point of v;ew, the countrles w1ll have to )

harmonize gxdroeyectrlcal usage with activities suqhags 1rr1gat10n .
or flood control, whigh_arg usualiyrin cqnf}ict with it because thej

require the same water.

/When the
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When the hydroelectrical plants need large reservoirs - most
frequently the case in the region -~ the possibility must also be
faced of disrupting the ecological balance.

In any event, as far as indirect effects are concerned, it is
to be noted that Latin America has had a favourable experience with
regard to the priority giveén to hydroelectrical projects in the
organization of water resources and in the regional development
associated with it; and tHat it has been the goal of the countries
to make the fullest possible use of these dynamic elements on
behalf of new zones. There are many hydroelectrical projects
underway or under study, such as Italpu (Bra211 Paraguay), Salto
Grande (Argentina- Uruguay) Aplpe (Argentina-Paraguay), San Juan
(Nicaragua-Costa Rlca), Cagon (Honduras) Atitldn (Guatemala), which
directly or 1nd1rectly involve 1arge scale works of natlonal and
1nternat10nal physical 1ntegrat10n.“ . S ’

In view of the abrupt change in the economlcs of the generatlon
of hydroelectrlc power, there 13 a more or less pr9551ng need to
review electrlflcatlon plans 50 as to enclude plants which had
earller been regected as belng too costly° Th1s may take tlme ‘and
poney, Ssince it 1nc1udes the preparatlon of prellmlnary eng1neer1ng
projects which call for a number of palnstaklng studies.

There 1s 1ikew1se, for the energy sector as a whole, a
concern 1n many countries to revise, 1n ‘view of the higher costs
involved, thelr overall plans or rather the estimates.that haVe o
replaced them 1n many of the countrlesu. To do this requires a
considerable amount of effort and specialized consultant services.

River navigation also presents new opportunltles as a result =
of the risefiﬁ 0il prices, since for long shipments of some size it
is certaini§‘e more economical form of transport than road or rail.

For the countries (Paraguay, Panama) and regions (Parand-River Plate, .

/Upper Parand,
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Upper Parand, middle and lower Magdalena,:Orinoco from Ciudad Bolivar,
the Amazon from Manaos, etc. ), where nav1gat10n is vital, there is a
tendency to ensure its v1ab111ty by strengthenlng the 1nfrastructure and
carrying out adm1n15trat1ve reformsn In other nav1gab1e sectlons of
lesser national 1mportance it may also be posszble to malntaln and even
develop this means of transport. R _

The policies advocated 1n thls flelé recogn1Ze above all, as in the
case of energy, that it is necessary to. harmonlze act1v1t1es related to
water with transport sector act1v1t1es,

There is less need here for water management intervention since
it is a question of uses which do not greatly affect the resource.
However, there are many cases (the lower Parani is a good example)
where the use of the tributary basins is contributing matter, through
erosion, which is washed down and &eposi%ed in the lower river courses
and mouths, thus hindering trahé@br% andrgiving rise to costly
maintenence work. .

Recreation and agriculture are two uses -of water attracting
more and more interest, althéugh until recently they were left to
their own devices without much:official attention. Agriculture is
being systematieally included-inplans such as those of Mexicec and
Guatemala.l9/"

Government policy attempts to protect the quality of the.resource
needed for these uses, often incompatible with the dilution of used
waters for which rivers or. lakes are also used. These are difficult
choices, since on both sides there are: social factors which it is~
difficult to assess. - ;

In the case of agriculture in particular, there is a great lack
of information and research on the resource's possibilities and the

necessary ecological precautions.

;2/ " In Mexico, fresh and salt water agrlculture shouId make it
possible to meet the increases in ‘tHe demand for fish and
seafood until the year 2000 (presumlng that sea flshlng
remains constant).

/6. Financial
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6. Financial questions

Investment in water‘development works in 1961-1970 was equivalent
to some 7, ?60‘ﬁillion dellars. For the presenf decade, according to
the ‘general targets established by the Internatlonal Development
Strategy (transposed to the development requ1rements of different
water activities) and to known national plans and Bectoral programmes,
it is estimated that the eguivalent of some‘EZQOOb‘million dollars
“should be invested. The distribution by majér heading in each case
should be:20/ S '

Y '1961-1970° 1971-1980

Drinking.water an& dréinsr‘,_ _:;; - &,l.?g,,., 27
Irrigation and drainage | i,:j_‘ ._ ‘-§6,-;: _‘“ .-15.;,.,
Generation of hydroelectricity . '1"‘x;7 %éunéﬂ*; - | 59;.”l
Knowledge, flood control, and others ___“1:15“u:”1: .._i‘}
Total in dollars .. 7,700 . 22,000

As these estimates were madée. in 1973%, the 1961-1980 programme
did not take into account the:.sharp rise in the-price of petroleum
which was to follow, with the result that' in fact projected investment
in water management may be greater due to the stimulus given to.. .
hydroelectrical projects,.which then represented more than half of
investment in the sector.’

In turn, incré&asingly widespread recognition of the need to
increase food: production as a fundamental element of economic policy

in the years to come may give extra support to irrigation works, which

gg/” These estimates are the result of a study carried out by ECLA
in 1973 in the course of the first regional assessment of the
International Development Strategy. The figures for investment
carried out are reached by assigning average costs to the
capacity installed in the period, and thus they do not correspond
to real expenditure. For the future programme, estimated
average cosis were also assigned to the targets for work to
be carried out and projects announced for the period.

/have been
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have been questioned because of the low yield of existing works. A
sustained rate should also be maintained for drinking water and drains
if it is intended to meet the tatgets for coverage by these services
adopted by the countries, and taking into-account the rapid process
of urbanization at work.in the region.2l/

Thus investment in the sector is programmed to grow at over
11 per cent annually, a rather high figure. Because of the economic
difficulties facing the majority .ef the countries, it is: probable
that this rate will not be fully reached, but in any ¢ase it is
estimated that on average the share of investment related to water
within gross domestic investment will rise and probably exceed 5 per
cent in the decade 1971-1980 (against 4 per cent in 1961-1970).

Faced with the need to supply this capital, the choices open
to the countries are naturally closely linked to the ﬁreféiling type
of overall policy. e |

The soc1al importance of the services water can provide is
recognlzed, “but the level of 1ntervent10n aﬁSlgned to the government
tends to véiy;' In the past, bahsiaérétiohﬁof the social value of the
services has resulted in the predomlnance of hlgh dlrect partlclpatlon
of the publlc sector, which has supplled the maJorlty 01 the funds‘
through the budwets of ministerial agenczes ‘or contributions (dlrectly
or by endor51nr 1oans) to decentrallzed bodles. Bonds have been 1ssued
on the capltal market only occa51onally, and then in the energy ;
sector. ‘ ‘ e

Partly because of the shortage of capital of most governments of
the region;’and partly as an organizationaliméasuré in the’allocatipn
of resources aimed at reducing waste in the use of water;-a policy is’
gaining ground in which government subsidies are rediuced and there is

greater self-financing through tariffs or charges for the services.

L

21/ The targets for 1980 were established by the Ministers of
Health at the above~mentioned meeting in Santiago in 1972,

/This trend-
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This tfend_has been influenced by the recomendations of the
loan-making bodies operating in the region, whose aid to the:sector
has been considerable. Loans granted in 1961-1970 by the World Bank
(IBRD) and by the Inter-American Development Bank (IDB) amounted to' -
a little over 2,200 million dollars, and the figure is close to
3,000 million for the present decade until now. Although the sums
are not strictly comparable (because the time phases are different)
they represent a considerable proportion of total investment.

The breakdown by heading and by loan-making body is as
follows:éé/ :

l96l-1970 1971-1.975
IBRD IDR- IBRD" - IDB

Drinking water and ‘drains 6 L2 "EIJ 13
Irrigation and drainage 9 28 22 18
Generation of hydroelectr1C1ty 85 30 47 64
Total per cent 100 Y 100 100

Total in millions dollars 1'0?0 1,170 | 1,1?0 1,730

It should be remembered that this is not all the external aid
from publlc funds allocated to water projects, since con51derable
contrlbutlons have been rec1eved ‘under bllateral ,agreements. .

It is p0551b1e that there will be a relatlve decline in the
concessionary credits of international banks and bilateral loans for
Latin America as some countries will be neglected in view of their
present level of development while aid is concentrated in the relatively
less developed countries, which are for the most part in Africa and
Asia. In any event, the countries of the region show an interest in
external financing and many of them argue that it should become more
flexible and rapid (including local costs, reducing bureaucratic
formalities, etc.). -

It is the hydroelectrical sub-sector which manages most easily

to attract both national and international funds.

22/ Source: Bank statements and official communications.

/There are
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There are many irrigation and land~improvement projects which
have not in practice produced the expected economic results, and
therefore finaneing in this area is .difficult and calls for  new
approaches in the future. TIn general, there has been a tendency to
underestimate the complementary activities for the basic project
which are required in order to derive all the benefits from the
projecis, and thus the capital budgets have remained small. While the
planning of such projects has progressed,cgnsiderably, the basic
approach continues to be oriented.towards measuring the growth of
the volume of goods and services rather than the role the projects
play in rural development. ‘ _

The criteria to assess projects and take decisions consider in
general not only their expected economic profitability but also the
important role they may play in achieving social objectives such as
the improvement of the basic social infrastructure, the creation of
employment, income redistribution, national integration, the reduction
of regional imbalances, etc. . Co ‘

- There are also criteria which stem from special circumstances,
such as complementing investment which has already been carried out
or completing unfinished projects (a relatively frequent case in the
field of irrigation). 7 | ‘ _ _

The project eyaluation coefficients illustrate the situation
which prevails in the region: high cost of money, shortage of cash
and relative abundance of labour. Some countries use interest rates
of nearly 13 per cent. to calculate the present value of capital .
expenditure, while to determine the social price of labour market
prices are multiplied by a coefficient of less than one (in one country
it is 0.6). The exchange rate is usually charged nominally (in one
case 33 per cent) in order to compare options with a larger or smaller

propeortion of imported goods.

/7+ Technological
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7.  Technological development

Most of the countries of the region stress the need to improve
the technology used in water management and use, mainly by adapting
the advanced methods developed in other places and by taking care
that in so doing no distortions are made in local socio-economic
structures,

‘Particular interest is shown in the techniques of computation
and operational analysis, and in their application to water planning,
including the carrying out of hydrological studies and work programming.
There is also interest inm the design of tariff structures which
encourage a more careful use of the resource and the measurement of
consumption.

Another necessary policy is seen to be to deepen basic knowledge
of the resource, by supplementing the hydrometrical networks with
additional parameters such as the quality of watefg sedimentation,
evaporation, groundwater levels, glacief movements, etc., which are
currently not measured in a systematic manner. It is noted in this
respect that it is desirablé to adopt the new technology by which
data series are generated on the basis of enly brief or discontinuous
statistics and to process and publish data with a view to obtaining
complete and up-to-date informaticn. The use of the data provided by
artificial satellites and by radar, tracer isotopes and other remote
sensors is also recognized as important for knowledge of the resource.

The highly sophisticated methods to increase the availability
of water, such as desaliniZation or modification of the élimate are
considered to be of very local interest and it is suggested that
there should be further studies on their application.

Most national reports indicate that personnel trained in various
forms of exploitation of water rescurces are available but in
insufficient number. There is clear interest in progrzmmes of university
grants which enable local pérSOnnel to become specialized in various
technologlies, and in training programmes, especially of én operational
nature in water management and the installation and maintenance of
networks of hydrometrical stations.

/The desirability
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The desirability is mentioned of combining the training of
local staff abroad with demonstration programmes and direct visits
‘by foreign expertshto the corre3pondihg local offices in order to
be ‘able to give due comsideration to local conditions.

- Mention is alsoc made, as an effective method of transferring
‘knowledge, of periodical technical seminars and symposia of specialists
from within and outside of the region, choosing topics of common
interest to a number of couﬁtries, and of the strengthening and
regional co-ordination of research and training institutes.

Some national reports mention technical and financial assistance
received in this area, such as that provided by the United Nations
Development Progfamme“with a view to expanding and modernizing
hydrometeordlogical*anthydrolOgical measurement systems’énd the

desirability of increasing such co=operation.

Co Environmeptal and health considerations

In recent years in most countries of ‘the region considerable
emphasis has been placed on the wider environmental considerations
related to water management. This interest in the environment has
reinforced a longer standing concern for the health aspects of water
ranagement. Not surprisingly, the protection of the quality of
drinking water is one of the major areas of concern where the greatest
progress has been made. .In all the countries, the Ministries of
Health have environmental health programmes of long standing, many
of which have been developed in collaboration with international and
bilateral agencies. The relationship between water development
activities and environmental health is widely recognized, particularly
as water plays a significant role as a vector or vehicle of transmission
in a number of widespread diseases, like malaria, yellow fever,
schistosomiasis and all gastro-enteric diseases. At the same time the
interdependence in an ecological sense between man and his environment,
as well as the influence of ecological factors on health, has been

accepted as a basic principle in the development of health policies.23/

23/ PAHO/PASB, Ten Year Health Plan for the Americas, Official
Document N2 118, Washington, January, 1973.

/Unfortunately, but
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Unfortunately, but equally unsurprisingly, the efficiency
observed in water supply and sanitation programmes has not yet, in
general, been applied to the broader gquestions of environmental
quality. These environmental aspects of the use and management of .
water and related resources do not have a long tradition of public
concern, and action in most countries has been sporadic. Consequently,
there is considerable room remaining for the definition of policies
amongs@ the various options that are available.

(a) Institutional machinery

A process of consolidation of existing dispersed machinery for
the protection of the environment has begun in most countries:but,
in many, it has yet to reach a sufficiently advanced stage to be felt
in operational policies and programmes. . Both the form and level of
consolidation vary considerably between countries. The developments
being pursued in the region include the following:

(i) The drafting of new legislation for the protection of the
environment in general, including water and other resources, which
provides for the establishment of new environmental agencies.

(ii) The amendment of water codes or other legislation to
strengthen controlAdf-thé non~health aspects of water gquality.

(iii) The regrouping of existing agencies in order to centralize
environmental activities. '

(iv) The adoption of specific policiés, programmes and projects
directed towards environmental protection within existing water
institutions.

Examples include new environmental codes in Colombia and Mexico,
amendments to water legislation in Jamaica and Brazil, the extension
of the responsibilities of existing agencies to cover the environment
as in the case of the Oficina Nacional de Evaluacidn de Recursos
Naturales (ONERN), Peru and Secretaria de Recursos Hidriulicos {(SRH)
Mexico, and the upgrading of the priority given to water quality

programmes in many countries.

/Despite the
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Despite the advances that have been made, however, much remains
to be done to achieve a fully integrated approach to the environmental
consequences of water use, water development projects and water
managenent decisions, generally. In many countries of the region the
responsibility for the enviromment remains so dispersed, both legally
and administratively, that no effective protection of the environment
can he achieved and the existing legislation is little more than the
expression of good intentions. For example, in the constitution of
Panama it is established that conservation of the enviroanment is a
fundamental duty of the state, yet the legislation governing the
use of water contains no workable regulations for achieving such
an end. Similar situvations have been reported by a large number of
countries.

(b) Damage evaluation

Few countries in the region have progressed very far in the
evaluation of damage to the enviromment. .In those countries where
due to the vnosession of a relatively highly developed seccndary
manufacturing sector contamination from industrial and urban sources
is most severe, o beginning has been made. TFor example, the creation
of evaluative and investigative institutions at the state level in
Brazil and the co-operative system between Recursos Hidraulicos and
Salubridad y Asistencia in Mexico. In many cases, evaluation activities
are restricted to measurement of water quality from the viewpoint
of human health. Even so, expansion has occurred in the capacity
to evaluate damage to water quality; for example, since 1971 Mexico
has put into operation 4 research institutes, 9 laboratories in
different regions of the country and 9 mobile laboratories. Together
these facilities cover 60 per cent of the area of the country.

In general, for the development of policies in this area it is
necessary to bear in mind the close relationship between the criteria
of regulations and the means to enforce them. For the state of the
water environment to be evaluated monitoring systems, trained personnel,
laboratories and research institutions must be treated as integral

parts of one system. This is not an easy goal 0 achieve.

/(e) Special
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{c) Svpecial technology

Until.recently, it has been usual to approach the consideration
of the control of the contamination of water, or tlie preservation
of water quality, in the following manner:

(i) study the physical aspects of the problem and collect data
on the conventional parameters;

(ii) establish the level of contamination through the comparison
of this information to the conventional limits;
(iii) identify the sources of pollution;
(iv) adopt a sgt of norms and standards from the general
literature;. |

(v) design a programme of control.

In general, this ap?roach has failed due to the difficulty of
enforcing the regulations established under the control programme, the
high costs, and imnracticability of the programmes.

More recently, a new approach has begun to be applied which is
less rigid and gives less weight to general parameters and rules.

It consists of: ) o

(i) the identification of the nature of the water quality problem
and the access problem (considering also non-human members of the
ecosystem);

(ii) determination of the level and type of damage being caused;
(iii) identification of the source of the damage;
(iv) determination of the range of alternative means and their costs

(v) the design of a control programme which minimizes total costs,
control costs and damage to society as a whole.

Within this framework, many new technigues for the control of
potential environmental damage are beginning to be applied in Latin
hfmerica. Mention hay be made, for example, of the studies on the
behaviour of conﬁaminants in Guanabara Bay, Rio de Janeiro and the

Cauca River, Colombia.
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- 69 -

9. BStrategles for extreme situations

The phenomena of the hydrological world are not subject to
known rules, and knowledge of them is purely statistical. Extrene
situations may arise anywhere and at any time, through an excess
or a lack of precipitation, with widespread repercussions on the water
users or on the valleys of the basin concerned. A distinction must
be drawn between situations which aré actually extreme (which recur
over a very long period), and difficult situations which recur over
shorter periods and for which measures may be taken to remedy to some
extent their harmful effects, and strategies may be prepared.

The measures which must be taken to deal with such situations
may be classified in three groups:

- socio-economic, to compensate and aid the victims;

- regulatory, to reme&y the harmful effects of such phenomena;

- precavtionary, to warn possiblé“victims and reduce damage.

The first group of measures relates to the work carried out by
the emergency and civil defense offices, which operate in all the
countries and have little to do with water management itself.

Regulatory neasures include. bothk the building of dams, so0 as to
store water for periodé of shortaéé or to regulate floods, as well as
the proper management of the basins so as to take'advantage of the
natural regulatlon provided by the vegetatlon and the cleaning and
correctlon of river courses to facilitate the dralnage of the water.
Measures of this type have the greatest economic 1mpact, since they
provide adequate safety for the development of the threatened zoﬁe;
however, they are only effective in situations which m5y be described
as difficult, involving drought or floods.

For ftruly extreme situations, the regulatory work required would
be so great that it would be difficult to justify carrying it out.

It is not possible to execute works to store the water needed to provide
against, for estample, three-year droughts with prec1p1tatlon of one~sixth
;ﬁhe annual average, like the drought which hit part of Chile and Peru

between 1968 and 1970, nor to provide a defense against hurricanes.

/Finally, the
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FPinally, the third group of measures, described as precautionary
mezsures, include, inter alia, government regulations to restrict the
use of highly exposed areas and measures prepared in advance for
action in emergencies flood and'hurriqane warning systems, meteorological
forecasts based on available data and the study of snow paths and
glacier movements in order to make forecasts of flows at thaw periods.

Among hydrological phenomena it is perhaps hurricanes which
cause the greatest damage, although it is limited ‘to relatively small
areas and over short periods. A special .UNDP/WMO mission studied the
problem and among its recommendations 24/ particular importance was
given to the setting up of a flow and flood warning system the
delimitation of floodzble zones, the supplementing of observation
networks with radar and radio sondes-and the creation of an international
co-ordination structure in tropical meteorology.

Flood warning systems have been tried cut in the region for some
rivers of great length in whiéh the flood wave allows sufficient time
torevacﬁate the zones which may be worst hit; these include the warning
system on the Unazre river in Venezuela, which has been of great benefit

to the city of Barcelona situated at the mouth of the river.

-10. ' Shared water resources

The potential of shared water resources in Latin Americé has
hardly been expldred, deépite the fact tﬁét ai@qét all éountrieé‘have
signed international égreements covering'shared'water resourcesS.
Fifteen of the regién's continental international river basins are
covered by some kind of agreemenﬁ for study and development of the
basin resources. In addition‘there are bilateral agreements dealing
with frontier waters or'reaches and tributaries of continental river
basins., These agreements vary from formal treaties to exchange of
notes, to joint declarations, to mémoranda of agreement and finally
to the rather informal "actas", which are the official.nétes of meetings

of the interested parties.

24/ Alertas ante inundaciones y huracanes en ¢l istmo cenffdémeridano
y el Caribe, UHWDP/WMO/LECLA, 1975.
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The majority of zgreements are bilateral not only due to the
fact that multilateral agreements, are more difficult to negotiate
but also a consequence of the simple fact that in the region there are
only 6 river basins shared by three or more countries, In addition,
of those only the Amazon (7 countries) and the Plata (5 countries)
are of significant economic importance. Most bilateral agreements
are concerned with rivers and lakes as,ﬁolitical boundaries between
nations or with questions of free navigation. Agreements dealing
with irrigation, hydropower and integrated or multipurpose river
basin studies and development perhaps with exception only of those
between Mexico and the United States, date from the second half of
this century. _ . _

The levels of co~operation and the degree of institutionalization
vary over a wide range. The agreements are in general limited to
exchange of information and preliminary investigations and joint
studies. Usually, a joint (or mixed) commission is created with
equal representation of technical personnel from each nation. Example
of this type of agreement are many. Among the most important are
those between Brazil and Uruguay on the Quarai and Mirim Lagoon and
that between Krgentina.and Uruguay on the Uruguay river.

Thgre are several examples of agreements which contemplate, in
addition to joint studies, the formulation of joint projects. Anm.
example is the agreement between Bolivia and Peru on Lake Titicaca.
Several recent agreements also ingclude joint censtruction and operation
of projects. This is the case, for instance, of the agreements between
Argentina and Uruguay relative to Salto Grande on the Uruguay river -
and between Brazil and Paraguay on the Itaipil hydropower development
on the Parand river. A higher level of co-operation demands also a
higher level of institutionalization. In the case .of. joint construction
and operation of projects, such as those between Argentina and
Paraguay .(Yacyretd agreement of 1973) and Brazil and Paragnay (ITtaiph
agreementlalso of 197%) binational enterprises were created which

have greater decision-making power than those of mixed commissions.

/An analysis
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An analysis of existing agreements reveals that there is a
gseneral reluctance on the part of national governments to delegate
power to an international body over which they do not have full
control. In general mixed commissions and other institutional entities
are given authority to decide only on strictly technical mattefs.‘
Differences of opinion which cannot be solved by consensus within
such entities are settled through traditional diplomatic procedures.

The only‘working multilateral aéréements are those of the Plata
basin. After 9 years of operation tﬁé‘most important accomplishments
of this organizational arrangement are: (i) comprehensive knowledge
of the water and other natural resources of the basins which represent
a considerable improvement over pre-existing knowledge; (ii) various
agreements on questions of principles, for example, it was reésolved
that bilateral agreements must precedé‘development of all reaches of
the basin's rivers forming international boundaries, while in the case
of successive international rivers, each country may use the water
within its territory as long as no significant injury is induced on
the other reparians;7(iii) 28 a basis for integration and co-ordination
of policies and progfammes within the basin, comﬁarative legal and
administrative studies have been undertaken; (iv) the concept of the
basin as a geo-economic unit has been stressed and studies have been
carried out on measures to improve navigation, interconmnexion of roads
and rail networks, éo-ordinated radio broadcasting reguiatioﬁé, and
general improvement of communications. Most initiatives have not
gone beyond the preliminary investigation stage. Practically, all -
implementation projects have been the result of independent bilateral
agreements. Nonetheless, the progress made can be attributed to a
great extent to the atmosphere of co-operation which emerged between
countries since the first meeting of the Plata Basin Foreign Ministers.

In the Plata basin other multilateral agreements have been reached
which to a grezt extent are also the result of this spirit of
co-operation, for examplé'the agfeement between Bolivia, Paraguay and

Argentina on investigations and development of the Pilcomayo river.

/The idea
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The idea of & continental convention establishing principles for
the development and use of international rivers in Latin America can
be traced to some of the early meeting of the Inter-american system.
The Seventh Inter-American Conference in Montevideo in 193%, adopted
a 10 point declaration gg/ on the industrial and agricultural use of
water resources. The principles established by this declaration were
not binding, nevertheless they have not only inspired other attempts
at regional c¢onventions but have been taken as a basis for many bilateral
and multilateral agreement among Latin American countries.

The opinion of Latin American Governments with respect to an
international river convention has been, with few exceptions, that
if it is adopted it should leave the possibility open for bilateral
and multilateral agreements, and that in fact the latter should be
stimulated. Therefore, it seems clear that progress along the lines
of continental conventions will remain slow. These will have to
walt for greater experience with bilateral and multilateral agreements
within the region. KExisting conventions or drafts of conventions will
certainly continue to serve as valuable guidelines for the conduct 6f
States. To a great extent, the same could he said of global conventions,
such as the principles adopted by the Stockholm Conference on the

Human Environment regarding shared water resources.

25/ Resolution (LXXII) of the Seventh Inter-American Conference,
held in Montevideo in 1933.






