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Introduction

In order to assist in the development of the activities and discussions related to
the United Nations Water Conference, in 1977 ECLA prepared a regional report
entitled "The Water Resources of Latin America". This report has long been out of
print and it was decided that a new edition was timely and could form a part of the
first review of the progress made in Latin America in the application of the Mar
del Plata Action Plan adopted at the United Nations Water Conference to be under-

.

taken by the Sessional Committee on Water at the Twentieth Session of the Commission.

The Action Plan itself is a diffuse and wide-ranging collection of recommen-
dations and resolutions covering all aspects of the development and administration
of water resources. It is difficult to summarize because of the breadth and detail
of its coverage. It can be said, however, that emphasis is placed on better
knowledge respecting the supply of water through improvements in the assessment of
the resource; on greater efficiency in use, particularly through the employment of
pricing and other economic incentives for this purpose; on the evaluation of the
environmental consequences of the use of the resource and related health effects,
the fuller development of national policies and employment of planning in the use,
management and conservation of water; on the strengthening of programmes to reduce
losses from natural hazards; on improvements in public in formation and education
programmes in water. resources; and, finally, on the need to increase both regional
and international co-operation in the development of the water resource.

In the years since the Conference, rapid demographic and economic growth has
continued in all parts of the Latin American regionm. This growth has led to a
continuing increase in the demand for water, particularly on the part of the
metropolitan regions and the associated industrial complexes.

At the same time, the region continues to exhibit a very heterogeneous pattern
of income levels and economic activity; a pattern again reflected in the nature of
the demand for water. The requirements of the peasants of the Altiplano in Peru or
Bolivia are very different from those of the urban middle and working classes of
Sao Paulo, Buenos Aires or Mexico City. On the one hand, there are increasing
demands for water for recreation, but it remains the case, despite the progress
that has been made, that too many babies die from exposure to contaminated water.
At the same time, pollution of water resources from both domestic and industrial
sources grows apace. Some progress has been made in the treatment of waste water,
but much remains to be done before pollution can be said to be under control.

Latin America has the most abundant water resources of any region of the globe
but it also has some of the most arid zones in the world. The different combination
of requirements and resources creates, therefore, very different national and
regional conditions. There are, however, despite the differences, features which
bring the countries of the region increasingly together in co-operative efforts to
discuss and resolve the water management issues that challenge them, Perhaps the
most positive feature of the years since the United Nations Water Conference has
been the increase in co-operative activities in such areas as the International
Drinking Water Supply and Sanitation Decade, the signing of multilateral agreements
to safeguard the more important regional seas and their related resources and a
general increase in activity concerned with shared water resources.

/Chapter I



Chapter 1 :
. ASSESSMENT OF WATER RESOURCES

During the last twenty years, meteorology and hydrometry have received considerable
stimulus in all the cowntries of the region and much has been learnt of the nature
of the hydrologic systems., This stimulus has led to an appreciable increase not
only in the number and sophistication of meteorological and hydrometric stations
but also in the capacity of the region to survey and analyse its water resources.,

- In general, it can be claimed that the ermphasis in recent years has been
placed on the ratiovnali'za,tidn of the hydrometric and meteorological networks of the
region and 3 deepening of the knowledge of the hydrological cycle on a regional,
national and local basis, rather than simply on the expansion of station networks.
Because of the nature of the distribution of the population of Latin America,
however, there are important river basins in which even the basic elements necessary

to calculate the water balance are not known,

A. Characteristics of the physical supply

Latin America is basically a humid region although it contains some very arid areas.
In consequence, on the whole the region possesses a very abundant supply of water
resources, The average annual precipitation in Latin America is estimated to be

1 500 mm, over 50% above the world average, and the average annual runoff

=370 000 m3/second- is some 31% of the total world land surface draindge entering
the oceans, Of the three subregions intc which the region can be divided, South
America, with an average annual precipitation of 1 560 mm, has the highest rainfall
of any continent in the world; Central America and the Caribbean are also, however,
above the world average. The distribution of precipitation is very uneven across
the region and this creates some very arid areas; the Atacama Desert, for example,
is the driest area in the world. The seasonal distribution and annual variations
in precipitation are also irregular in a large part of the region and there are ‘
areas which have excessive water availability in certain seasons and severe drought
in others, There is also abundant groundwater, and this is an increasingly
important source of supply. ' ‘ S '

1. The hydrologic systems of Latin America

The main orographical system of the region ~constituted by the Andes mountain chain
and its continuation northwards into Central American mountain ranges and the main
ranges in southern and westemn Mexico- separates the Pacific and Atlantic (including
the Caribbean Sea) watersheds and also accounts for the existence of some enclosed
drainage basins. The basic physical division gives rise to three major types of
river systems: the large systems flowing to the Atlantic Océan and adjacent seas;
the short rapid streams of the Pacific watershed; and the intermittent streams that
drain internal areas. ‘,’I‘o,'th‘ese_ three types can be added the rivers of the Caribbean
islands, which despite high levéls of rainfall do not have large volumes of flow
(see table 1), ' ’ - R ST : :

St

/Table 1



Table 1

LATIN AMERICA: ESTIMATED TOTAL SURFACE FLOWS AND THE HYDROLOGICAL
CHARACTERISTICS OF THE MAIN RIVER BASINS

/Table 1 (cont.)

Area Average flow
River basin Country (thousands of discharge
of km2) (m3/sec)a/
Total surface flow Latin America 20 492 181 370 127
Total surface flow Mexico and Central
America 2 492 784 31 572
Bravo Mexi co 238 b/ 150
Usumacinta-Grijalva Guatemala-Mexico 131 ~ 3 300
Lerma-Santiago Mexico 127 36U
Balsas Mexico 110 387
Panuco Mexico v 600
Yaqui Mexico , 50 b/ 110
Papaloap?n Mexico , u7 = 1 300
San Juan Costa Rica-Nicaragua 39 1614
Fuerte Mexico : - 34 150
Coco Hon duras -Ni caragua 27 951
Patuca Honduras , 26 825
Ulta Honduras v 23 526
Coatzacoal cos Mexico 20 600
Grande de Matagalpa . Nicaragua ' 20 763
Lempa Guatemala-Honduras-E1l Salvador 17 380
Motagua Guatemala-Honduras 16 252
Total surface flow Caribbean 207 528 3 175
Artibonite Haiti-Dominican Republic 9 240
Cauto Cuba 9 150
Yaque del Norte Dominican Republic 8 10
Total surface flow South America 17 795 299 335 380
Amazon Brazil-Colombia-Ecuador-
Peru-Venezuela-Bolivia-
Guyana 6 059 180 000
River Plate Brazil-Bolivia~-Argentina-
Paraguay~Uruguay 3 092 22 000
Orinoco Colombia=-Venezuela 982 33 000
Tgcantins Brazil 8ol 17 000
Sao Francisco Brazil 631 3 800
Parnaiba Brazil 352 4 800
Magdalena Colombia 284 6 000
Essequibo Vene zue la-Guyana 155 5 000
Negro Argentina 122 1 050
Pindaré Brazil ay 1 100



Table 1 (concl.)

, L Area Average flow
River basin Country (thousands of discharge
of km2) (m3/sec)a/

Doce Brazil 85 1 000
Courantyne '~ ‘Guyana-Suriname 79 2 300
Maroni ‘Suriname-French Guiana 69 2 500
Jequitinhortha =~ =" Bprazii = 70 T T 450
Jaguaribe * Brazil 7 - 600
Paraguagu Brazil : : 60 - 650
Paraiba do Sul Brazil 56 300
Contas Brazil 55 500
Piranha Brazil Ly .. 300
Itapicur Brazil o ’ 37 350
Atrato Colombia 36 24700
Guay as Ecuador 35 1 500
Baker Chile 33 1 500
Oiapoque Brazil-French Guiana 31 1 000
Catatumbo Colombia-Venezuela 31 - 350

- Source: ECLA, on the basis of national data,

Note: The geographical names used above do not imply any opinion on the demarcation
of frontiers or borders on the part of the United Nations Secretariat,

a/ The volume at the outlet is estimated on the basis of hydrological information,
b/ Refers only to the Mexican part.

/The slope



The slope towards the Atlantic Ocean and Caribbean Sea is the most extensive
and represents 84% of the total area of the region., Most of the main river basins,
including the Orinoco, Amazon and Plata -the three largest, accounting for two-
thirds of the total regional runoff- are in tropical areas covered with dense
vegetation and have gradients of less than 0.5 per thousand. These rivers maintain
a relatively constant flow in the lower reaches but there are great variations of
flow in the tributaries. There are broad flood plain areas subject to regular
flooding, as in north-eastern Argentina and Paraguay, and areas with scant drainage,
as in the lower reaches of the Orinoco.

The Pacific watershed, which is equivalent to only 11% of the total area of
the region, is characterized by river basins with steep gradients and many are
partly bare of vegetation cover. The rivers have marked variations in flow and
many of them carry large quantities of sediment.

Some 5% of the total area of Latin America has no direct drainage into any
ocean. Most of these basins are found in the high central plateau within the
Andean mountain system; and as they are small, have very little vegetation cover
and receive very low annual precipitation, their rivers have highly irregular, and
often intermittent, patterns of flow.

The majority of Latin American rivers are entirely rainfed, and it is only
south of latitude 282 S that even the upper basins of rivers rising in the Andean
cordillera receive a substantial quantity of water from glaciers and snow-melt.

In consequence, variation in rainfall has a significant impact on streamflow,
although direct impact is modified and even reduced in the complex flow régimes of
the very large river systems,

The three largest river systems in the region are the Amazon, Orinoco, and
River Plate (see map 1), and their combined flow represents more than two-thirds of
the total runoff of the region. These systems, all located in South America, drain
towards the Atlantic., The river systems on the Pacific slope of South America in
contrast are very much smaller and, due to the aridity of the mid-latitude zone,
account for a relatively small proportion of the region's total runoff., Still less
runoff is contributed by the interior drainage basins of the Altiplano and Argentina.
The region of greatest variation in stream flow, however, is the 700 000 km2 of
north-eastern Brazil. The rivers of this region are characterized by extreme
variation in stream flow not only between the wet and dry seasons but also from one
year to another.

In Mexico and Central America the division of the land mass between the
Pacific and Atlantic drainage basins is more even, 1,04 and 1,08 million km2
respectively, with an additional 300 000 km2 in the interior basins of Mexico. Due
to the aridity of the Pacific basins the stream flow is still unevenly distributed,
however, with 70% of the runoff flowing to the Gulf of Mexico and the Caribbean.
The most significant contrasts appear in Mexico where the rivers of the southeast,
the Papaloap&n, Coatzacoalcos, Tonald, and Grijalva-Usumacinta concentrate about
half the total stream flow in less than 10% of the land area of the country.

/Map 1



Map 1

LATIN AMERICA AND THE CARIBBEAN

Average annual stream flows

——————— International frontiers

@ Capital of country
Rivers navigable by ocean-going ships
-—————  Rivers navigable by rivercraft

- SCALF

Cubic meters por rerand

=)

8000 SO0 000 S00C

Source: ECLA, Water Management and Environment in
* Latin America.
Note: The fact that this map shows specific frontiers
does not mean that they are approved or
accepted by the United Nations.
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2, Groundwater

The total availability of groundwater in Latin America is very di fficult to
determine, as is even the amount extracted annually. Some countries have made
inventories of wells, others have estimated the volumes of water extracted annually,
but there is still much to do to establish the availability and use of groundwater
in Latin America. Recent improvements in the state of knowledge of groundwater in
the countries of South America has permitted the production of an indicative map of
the hydrogeologic provinces of South America, but nothing similar is available as
yet for Central America or the Caribbean (see map 2)., Various countries have
completed or have under way hydrogeologic mapping exercises, for example, El
Salvador and Trinidad and Tobago. In Mexico, detailed investigations of groundwater
have been made,

Despite the incomplete state of knowledge about the groundwater resource the
use of groundwater is fundamental in many important areas of Latin America, Ftor
example, Havana, with a population of some 2 million, is almost exclusively supplied
from karstic aquifers; in llexico 328 000 hectares, in the North Pacific and Central
region alone, are irrigated from groundwater; in Perfi industry uses some 96 million
cubic metres a year. In addition, the extensive arid and semi-arid regions of
Argentina, Brazil, Chile, Peru and Mexico are forced to depend on groundwater owing
to lack of surface supplies. It must be borne in mind that traditionally, thousands
of rural communities in the Andean valleys in Bolivia, Colombia, ¢thile, Ecuador,
Peru and Venezuela have always relied on springs for drinking water for man and
beast and also to irrigate small areas of agricultural land.

The principal means of utilizing groundwater is by the drilling of wells to
reach the aquifer and their subsequent equipment with pumps. The number of wells
should provide, therefore, a good indication of the amount of use of groundwater.
Unfortuately, information on wells is very scarce, Some basic information is
provided in table 2 on the volumes of water extracted and the number of wells for
selected countries,

One particular aspect of groundwater is thermal water. All along the Andean
chain thermal waters are to be found in quantity. In many places spas have been
created ranging from sophisticated hotels to simple reservoirs to store water.
Much remains to be done, however, to develop the full tourism potential of this
particular resocurce.

B. A review of the state of assessment of the water
resource in Latin America

Eleven countries of the region had carried out complete studies of the hydrologic
characteristics of their superficial water resources prior to the United Nations
Water Conference, including Argentina, Chile, Colombia, Cuba, Ecuador, Mexico, Peru
and Venezuela, as well as the countries of Central America, and five more have done
so since. 1In some cases these naticnal surveys have been made in connection with
the production of a naticnal water resources plan, but in others they have been

the by-product of plans for the expansion of the generation of hydro-electricity

or irrigation, as in Argentina, Chile and Colombia.l/

/Map 2



Map 2

HYDROGEOLOGIC PROVINCES OF SOUTH AMERICA
' Diagrammatic_ Division

Provinces @
' RN :

@ Andean-Pacific Watetshed -~ Ml (S

@ Altiplano y .5’-\5

(3) Andean-Atlantic Watershed e

(&) Northern Shield L
@ Amazonas @ ) @

C6> Orinoco S o Y§
(7) Central Shield ) ! . &L
@ Parnaiba : é&\’

) ' P

(:9) Sao Francisco Y§

@ Eastern Shield

QD Centre-West of Brazil

3) Pantanal-Chaco-
12
-2 Pampeano
( 1 3) Parana

(14) Southern Shield
@ 5) Patagonia
Q@ Coastal Areas

——.—.— National frontiers

Boundaries of hydrogeologic
provinces

The scale of the map is approximately
1:40 000 000

Source: UNESCO, Second Sub-regional Meeting on Co-ordination - Hy drogeologic
Map of South America. ‘

Note:  National frontiers and boundaries of hy drogeologic provinces are purely
indicative.
/Table ?



Table 2

LATIN AMERICA AND THE CARIBBEAN (SELECTED COUNTRIES):
VOLUMES OF GROUNDWATER EXTRACTED ANNUALLY
AND NUMBER OF WELLS

Annual

+ 1 £ Number
Country extraction o e oo of wells

groundwater dri1led

(millions of m3)

Argentina . ‘ 4 700 300 000
Cuba ‘ 5 200 -
Chile a/ 1 630 2 507
El Salvador 149 1 685
Mexico 16 565 -
Peru 1 289 11 290
Trinidad and Tobago 62 -

Source: ECLA, on the basis of national reports.

E/ Deep wells only,

In general, countries have developed centralized institutions to co-ordinate
the inventory of the water resource, It is not necessarily the case that these
institutions are responsible for the collection of the hydrological and hydro-
meteorological information itself; rather they establish norms and standards for
the specialized institutions such as hydroelectricity companies, irrigation
authorities, water supply institutions and meteorological offices and other public
and private bodies. It is, however, these centralized institutions that are
responsible for the maintenance of the basic inventories of the water resource,

A list of them is given in table 3.

The use of remote sensing is making it possible to increase the establishment
of measuring stations in unpopulated watersheds, difficult of access. It is true
that the density of measurement stations still falls short of international
recommended minimums in some countries, but progress is continually being made
(see table 4).

/Table 3
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Table 3

LATIN AMERICA AND THE CARIBBEAN: INSTITUTIONS RESPONSIBLE

FOR HYDROLOGIC STUDIES

Countrny. . .. ..

- Ingtitution

Central America and Mexico

Costé Rica
El Salvador
Guatemala

Honduras
Nicaragua

Panama

Mexico
Caribbean

Antiagua and Barbuda
Bahamas

Barbados

Belice

Cuba, e

Dominica

Dominican Republic
Grenada

Guyana

Haiti

Jamaica

St. Vincent and the Grenadines

St. Lucia
Suriname
Trinidad and Tobago

South America

Argentina
Bolivia
Brazil-

Chile
Colombia

Instituto Meteoroldgico Nacional

Direccidn General de Recursos Naturales
Instituto de Sismologia, Vulcanologia,
Meteorologfa e Hidrologia (INSIVUMEH)
Direccidn de Recursos Hidricos

Instituto de Recursos Naturales y del
Ambiente (IRENA) ,
Instituto de Recursos Hidrdulicos y
Electrificacidn (IRHE)

Secretaria de Recursos Hidriulicos ( SRH)

Antigua Public Utilities Authority

Waterworks Department

- Instituto de Hidroeconomia =~ -

Dominica Water Authority

. Département de l Agrlculture 'Ressources

waﬂ%ew&ﬂwmmmeﬂ(mmm)

':Sf;:Luqiéféentral Wéter‘Authority

Instityto de C1enc1a y Técnica Hidricas
(INCYTH) ,
Serv1c10 Nac1onal de Meteorologia e

Hldrologia (SNMH)

Direccién General de Aguas

Instituto Colombiano de Hidrologia,
Meteorologia y Adecuacidn de Tierras
(HIMAT)

/Table 3 (cont.)



Table 3 (concl.)
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Country

Institution

Ecuador

Paraguay
Peru

Uruguay
Venezuela -

Tnstituto Nacional de Meteorologia-e
Hidrologia (INAMHI)

Direccidn de Meteorologia

Servicio Nacional de Meteorolorla e

Hidrologfa (SENAMHI)

Direccidn de Hidrografia

Comisidn del Plan Nacional de Aprovecha-
miento de los Recursos Hidr@ulicos
(COPLANARH) e

/Table 4
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~..Table 4

N LATIN AMERICA AND THE CARIBBEAN:_ HYDROMETRIC NETWORKS

. Stations
Pluviometric Evaporimeters Fluviometric
Area Density Density Density
Country (thousands (number/ (number/ (number/
of km2) °  thousand thousand thousand
' Mo, km2) No. km2) No. . km2)
Central America and
Mexico
Costa Rica 50.7 524 10,3 12 0,2 63 1.6
El Salvador 21.4 186 8.7 17 0.8 56 2.6
Guatemala 131.8 375 2.8 15 0.1 87 0.7
Honduras 112.1 232 2.1 5y 0.5 87 0.8
Niecaragua 130.0 349 2.7 74 0.6 72 0.6
Panama 77.1 310 L,0 4o 045 86 1.1
Mexico 1 972,5 4 576 2.3 2 610 1.3 1 300 0.7
Caribbean
Antigua and Barbuda 0.4
Bahamas 1.4
Barbados Oult
Belice 2.3
Cuba 114.5 2 929 25,6 57 0.5 79 0.7
Dominica 0.8
Dominican Republic 4847 300 6.2 80 1.6
Grenada 0.3
Guyana 215. 0 225 1.0 12 0.06 U6 0.2
Haiti 27.8 60 2.2 2 0,07 11 O. b
Jamaica 11.90 395 35.9 88 80
St. Vincent and the
Brenadines O, 4
St. Lucia 0.6
Suriname 136.0 191 1.4 6 0.05 98 0.7
Trinidad and Tobago 5.1 153 30.0
South America
Argentina 2 776..6 3 785 1.4 300 0.1 702 0.2
Bolivia 1 098.6 a7 0.3 6 0. 005 63 0.06
Brazil 8 512.0 4 028 0.5 68 0.008 2 412 0. 33/
Colombia (1976) 1 138.9 787 0.7 219 0.2 376 0. 3(0.5)b
Chile 75649 1011 1.3 130 0.2 391 0.5 -
Ecuador (1981) 283.6 413 1,5 24 008 231 0..8
Paraguay (1981) 4068 64 0.2 19 0«05 10 0. 02

/Table 4 (ocont.)
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Table 4 (concl.)

Stations
‘ Pluviometric  Lvaporimeters Fluviometric
Country Area Density Density ~ Density
(thousands (number/ . (number/ (number/
of km2) . thousand _ _thousand thousand
No. km2 .. No. . km2 Mo, km2
Peru 1 285.2 790 - 0.6 66 0,05 391c/ 0.3
Uruguay 186. 9 u7 5.1 19 0.1 86 0.5
Venezuela o 912.1 1 377 1.5 180 0.1 700 0.8

Recommended minimum
density 4/ 4 1.6 0.08 0.6

Source: ECLA, on the basis of national reports prepared for the United Nations
Water Conference, 1977. For some countries, information has been updated
and/or extended from other sources. :

a/ Maintained by Departamento Nacional de Aguas y Energia Eléctrica.

b/ Minus Amazon Basin,

c/ 1981,

d/ World Meteorological Organization, Guide to Hydrological Practices, No. 168.

1, Recent advances in intemational co-operation in
water resources assessment

A recent significant advance in the study of the water resdurce in South America
has been the preparation under the UNESCO International Hydrologic Programme of

a "Methodological Guide for the Elaboration of the Water Balance of South America'.
The purpose of this Guide is to establish, as far as is possible, standardized
principles and methods that can be applied in the countries of South America to
~permit the calculation of the atmospheric and superficial water balances.

The Guide describes methods of evaluating the main components of the water
balance, analysing the basic information required, in particular cartographical,
hydrometeorological and aerological data, as well as the reliability and precision
of the parameters. It presents the major hydrographic basins and watersheds of
South America, and suggests the application of the superficial balance equation in
open and enclosed basins, with or without sufficient data, in addit ion to the
application of the aerological balance equation. Lastly, the Guide shows how
texts, tables, figures and maps should be presented, and suggests recommendations
for ensuring the use of the methodology and the harmonization of the results
obtained.

The Guide has begun to be applied in water balance studies in a number of
countries, including Argentina, Bolivia, Brazil, Paraguay and Peru. In Chile in
1981~1982, using the methodology recommended, the water balances for all river
basins between 34° S and 42° S were calculated, verifying its applicability. It is
hoped to be able to use the Guide in Central America and the Caribbean.

/Similarly, groundwater
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Similarly, groundwater studies have also benefited from international
co-operation.programmes.. .The United Nations Development Programme has given large-
scale support to groundwater research and development by different international
organizations. for. many..years in Latin America, and has.financed pmjects in
21 countries of the rérglon, as well as regional projects. UNESCO is co~ordinating
a project for the pre‘paratlon of a Hydrogeological Map of South America on a scale
of 1:2 500 000, for publlcatlon in 19853 the progréss made in individual countries
up to July 1983 can be seen in table 5., Apart from this project, Mexico and El
Salvador have. drawn. up their. hydrogeologlcal maps as par*t of their national plans
for utilization of.their water resoyrces,

Concern, for water quality and e-nv1mnment al protection is increasingly giving
rise to further need for information on the water resource beyond the demands for
knowledge required for estimating the water balance, Measurement of water quality
in the most densely populated, urbanized and industrialized river basins has made
considerable advances, particularly in Argentina, Brazil and Mexico.” In these three
coumntries systematlc studies have been made of the pollution problems of many water
bodies and elsewhere progress has been made. Much of this effort has been assisted
by the programmes of the Pan American Centre for Sanitary and Environmental
Engineering (CEPIS) and the United Nations Environment Programme (UNEP). An impor-
tant advance has been the establishment, under the leadership of CEPIS, of a regiocnal
information system in the environmental health aspects of water management
(REPIDISCA). :

Table 5

SOUTH AMERICA: S.TATE' OF;PR(SGRESS"OF HYDROGEOLOGIC MAPS

Scale

o : s Approximate
Country . hEgizflng Defi?ltlze date of
o ye ogic , nationa publication
wmaps (provisional) ‘ map
Argentina 1: 500 000 1: 500 000 1985
Bolivia: " A ' 1:°1°000 000 = iv71: 1 000 000 1984
Brazil = o ' "1: 2°500.000° - 1: 5 Q00 000 1983
Colombia o : © 7 1:73 000 DOO -7 “1: 1 500 000 1983
Cthile o : : St e 1000000 o1 250 000 n,.d. a.
Ecuador : : - 7 1: 2500000 1: 1 000 000 1978
French Guiana : AP L R N ‘ - n,d. a.
Guyana Co T s 0500 000 1: 2 500 000 N, de 3o
Paraguay - T ogevéral 1: 1 000 000 " n.d.a.
Peru | ' © sl geveral” ' 1: 1 000 000 1984
Suriname 1: 500 000 1: 500 000 1985
Trinidad and Tobago several 1: 100 000 n.d.a.
Uruguay CRETE ‘ - 1:  500:600 : i: 500 000 n. d. a.

Venezuela A ' 1 500 000 ".71: 2 500 000 n, d. a.

Source UNESCO.

n.dea. = no data avallable.
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Chapter 2
WATER USE AND EFFICIENCY

The pattern of water use in Latin America, given the overall size of the region,
can only be described as spatially sporadic and highly concentrated in re latively
few areas. In general, the impact of human water use on the hydrologic cycle takes
the form of flow regulation and changes in land use, and therefore, in vegetation
cover. HMuch use is concentrated in coastal areas, and the coastal water systems,
estuaries and bays are widely used for the reception of effluents. In contrast,
only in the last twenty years have the major river systems begun to be affected by
land-use changes or control structures both in upstream basins and at points of
discharge. A further important general characteristic of the pattemrn of water use
is the concentration of human activity in the relatively drier portion of the
region. Over 90% of the population of Latin America live in areas which receive
less than 2 000 mm average annual precipitation and three major metropolitan regions
are found in areas with 500 mmm precipitation or less, i.e., Lima-Callao, Santiago
and Mexico City (see table 6). The most humid areas, about 40% of the land mass,
with between 1 500 mm and 4 000 mm average annual precipitation, are contrastingly
much more lightly populated.

A, Overall patterns of water use

The gross geographical product of Latin America has grown at an average annual rate
of 4.7% in the years since the Mar del Plata Water Conference. !ore important

than the overall growth of the regional economy, however, from the point of view

of water use, have been the changes in the internal structures of the economies of
the countries of the region. These changes have continued in the direction of a
growing emphasis on manufacturine industry and services in contrast to primary
production, both agriculture and mining. FEqually important has been the continued
extension of the development or modernization process into rural ateas and areas
historically of very low population density. TFurthermore, the population of the
region is still increasing rapidly, even if at a slower pace than in the recent past
-approximately by 2% per year- and reached 364 million in 1980. At the same time,
the region's population, reflecting the change in the structure of the economies, is
increasingly urban (see figure 1).

Mention has already been made of the concentration of high density water use;
this is illustrated by the distribution of the most densely populated areas, which
tend also to be the areas with the highest levels of income and economic productivity
and, therefore, with the biggest demands for water (see map 3). These densely
populated areas can be divided into three types. These are:

i) Metropolitan areas growing rapidly in population, through both natural
increase and immigration, and in economic activity, including agriculture;

ii) Rural areas with high rates of natural population growth not outweighted
by emigration;
/Map 3
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Map 3
LATIN AMERICA AND THE CARIBBEAN
Location of cities with over 100 000 inhabitants, 1975

- —.—.— National frontier

Cities with over 100 Q00
o inhabitants

Population density over

25 inh/Km?

Rivers navigable by ocean-going
ships

Rivers navigable by river

craft

Note: The fact that frontiers are shown on this map does not mean that they are approved or
accepted by the United Nations.
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Table 6

LATIN AMERICA: MAJOR METROPOLITAN AREAS AND RAINFALL

Population Annual average
Metropolitan area latest year rainfall b/

(thousands)a/ (mm)
Lima-Callao 4y 715 29
Santiago 3 853 322
Mexico City 14 750 589
Monterrey 2 019 714
Caracas 2 848 820
Guayaquil 1 116 922
Guadalajara 2 468 953
Bogota 2 855 986
Buenos Aires 9 910 992
Montevideo 1173 1 050
Havana 1 861 1 157
Sao Paulo 8 732 1 270
Porto Alegre 1221 1 291
Fortaleza 1 307 1 401
Medellin 1 159 1 410
Recife 1 433 1 437
Belo Horizonte 1 937 1 562
Brasilia 1 306 1576
Rio de Janeiro 5 539 1 590
Salvador (Bahia) 1 501 1 892

a/ United Nations, Demographic Yearbook, 1980, New York,
b/ Alberto R. Martinez, "La me'teorologia e hldmlogia para el desarrollo de los
recursos hidraulicos de América Latina", CEPAL/TA/24, December 1973.

/Figure 1
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: o Figure t
LATIN AMERICA: POPULATION, URBAN AND RURAL, 1970-1990
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iii) Areas of concentrated growth around a particular natural resource, new
ones such as Ciudad Guyana in Venezuela or older ones such as Calama in Chile,

Each of the three types is characterized by a distinct pattern of water use
with a particular predominating relationship between human activity and water
demand. In the first and last types, there is a common demand for withdrawal use
and consumptive use of water with concomitant demands for the transport of
effluents. As these areas are also areas of high income, there is a high level
of demand for recreational servieces, This may be supplemented, particularly in
areas of mineral exploration and processing, by demand for flow regulation to
generate hydroelectricity. In the second type of area demand on the water resource
is dominated by the need to regulate the flow régime for irrigation, for drainage
or to prevent flooding and erosion., It is the combination of these different
demand patterns with the distinct supply situations which creates the complex water
use geography of the region,

B. The extractive use of water

The largest volume of extraction in the region is for irrigation, which is widely
practiced in many countries with extended precipitation deficits for crop production.
The most widespread extractive uses, however, are for public water supply from both
superficial and groundwater sources and on a smaller scale individual water supply
abstractions, often from groundwater and largely for industrial purposes. There
is scme interesting variation, however, in the pattern of water use by country,
particularly between both large and small countries in the continent of Latin
America and the islands of the Caribbean. As is illustrated in figure 2, in
continental countries a major proportion of water is used for irrigation and hydro-
electricity, The former use is dominant in relatively poor El Salvador but the
latter is of greater significance in more industrialized Mexico. In contrast, in
Saint Luecia, with its large tourist industry, water is mostly used for public
water supply.

1, Public water supply., Latin American governments have long recognized the
importance of public water supply as a vital factor for the preservation and
improvement of health, but millions of people in the region are still without access
to a reliable source of potable water. Such a statement does not imply failure
to recognize that considerable progress has been made. Twenty years ago, only 60%
of the urban population had access to water supply and only 28% had access to
sewerage, while less than 8% of the rural population had water services -at home or
through public fountains- and a negligible proportion had the benefit of sanitary
waste disposal. As a result of the adoption of the Charter of Punta del Este in
1961 and the fresh commitments to improve water supply and sanitation entered into
at the Third Special Meeting of Ministers of Health held in Santiago, Chile, in
1972, the proportional provision of adequate services was more than doubled in
the last two decades, with three times the number of urban dwellers and five times
the number of rural dwellers having access to a reliable supply of potable water.
By 1977, of the 325 million inhabitants of the region, 78% of the urban and 34% of
the rural population had reasonable access to potable water (see table 7).

/Figure 2
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At the end of the 1970s, however, the rate of improvement in levels of
service has tended to stagnate, and difficulties have arisen with the maintenance
of existing systenms, particularly in some of the larger cities, for example,
Havana, The proportion of the population served has even dropped in several
countries -Argentina, Colombia and E1 Salvador, for instance- and, with a few
notable exceptions, the pace of the expansion of services has slackened in the
region as a whole. Even among the urban population, it is only in some of the
smallest countries, such as Costa Rica and Panama, that water supply is universal,
and Panama is the only country with both wniversal water supply and sewerage
services, In rural areas it is unusual for the proportion of the population with
a household supply of piped water to reach even half, except in some Central
American countries and the smaller Caribbean islands, and in the region as a whole
only 16% of the rural population has the privilege of a household connection to a
piped water system. In the rural areas of some countries, for example, Haiti,
Paraguay and Guatemala, the existence of a piped drinking water supply is almost
unknown. :

2. Irrigation. The ever-increasing pressure to step up agricultural
production of both food and industrial raw materials, for internal consumption as
well as for export, is reflected in expansion of the cultivated area on the one
hand and increasing intensity of use on the other., In both cases, expansion and
intensification, the means employed to achieve the goal can be irrigation. In
recent years this has meant a considerable expansion in both absolute and propor-
tional terms, of the area under irrigation in the region, and in many countries the
adoption of ambitious plans for future increases.

The regions where traditionally irrigation has been practiced as the basic
mode of agriculture, in some areas long before the arrival of the Spanish, are
mainly concentrated in the Andean region of the Pacific coast, including North-West
Mexico, the Peruvian coast, the northern trans-Andean valleys and the Central
Valley of Chile and adjacent areas of Argentina. In addition, there has been in
the last two decades some considerable deve lopment of irrigation in parts of central
and southern Brazil, in Central America and in Cuba.

More than one-third of the total irrigated area of Latin America is found in
Mexico, while there are other large areas in Brazil, Argentina, Chile and Peru
(see table 8). Except in Brazil, there has been very little recent change in the
irrigation area in the traditional centres of irrigated agriculture. In contrast,
in some countries with little tradition in irrigation recent expansion has been
on a proportionately large scale, notably in El Salvador, Cuba and Uruguay. Only
some of the smaller islands in the Caribbean are without any irrigation development,

The total irrigated areas were estimated by the United Nations Food and
Agriculture Organization (FAO) to be slightly more than i% million hectares in
1980, an irrigated area being defined as agricultural land purposely provided with
water, including land flooded by river waters for crop production or pasture
improvement, whether this area is irrigated several times or only once during the
year stated.2/

/Table 8
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Enthusiasm for irrigation as a means of increas ing agricultural production
has somewhat waned in the last few years., Considerable doubt has been cast on the
real economic viability of many projects because of their heavy subsidization by
the State., Increasingly it has been recognized that the transport of water through
the building of the physical infrastructure is not sufficient, in itself, to obtain
the hoped-for gain in production and productivity., Water and soil management are
equally important and poor management has led to low returns and, on frequent
occasions, loss of soil productivity through salinization and waterlogging which
have become a major difficulty in project development. Emphasis is increasingly
being placed in many countries of the region, encouraged by the international
agencies involved, on improving the use made of the irrigation infrastructure
already in place.

At the same time, however, supplementary irrigation in more humid areas of
the region is becoming increasingly commcn, often on the basis of the individual
initiative of farmers.

3. Industrial use. In general, there is little information available in the
majority of countries of Latin America on industrial water use. Consequently, the
information available is either conjectural, based on changes and trends in the
structure of industry in the different countries of the region, or is derived from
limited and sporadic studies.

Given the precarious nature of many of the region's public water supply
systems, in relation to both the quantity and the qualities of the water delivered,
there is a high proportion of self-supply amongst Latin American industries., A
study in Mendoza, Argentina, which has a relatively reliable public system, found
that only 5% of industrial demand was satisfied from the public water supply system,
and that this water was supplied largely to the canning and soft drink industries,
In the case of smaller industrial consumers the source of supply is normally
groundwater, but the larger consumers -oil refineries, iron and steel works and
the like- draw water directly from superficial sources. In the more arid regions
and on the smaller Caribbean islands where fresh water supplies are very limited,
sea water is used for cooling.

The total amount of water used by industry is considerable. For example, in
Mexico in 1980 the total amount extracted by industry was estimated to be
5 800 million cubic metres a year -exceeding by some 40% the extractions for public
water supply., The largest industrial users of water in Mexico in 1980 were sugar-
refining and the chemical industry, followed by the manufacture of pulp and paper
and oil-refining,

As can be expected, industrial use is highly concentrated either in the major
metropolitan centres or in particular regions of heavy and agricultural processing
industries. For example, in Chile industrial water use is concentrated in the
Maipo, Marga-Marga, Bio-Bfo and Aconcagua river basins and of these, the first two
and the last are contiguous,

/In the
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In the region as a whole similar concentration of the industrial use_of water
can be seen, with the highest concentration of industrial demands around Sac Paulo,
along the Paraiba River valley to Rio de Janeiro in Brazil, in the Buenos Aires,
Cérdoba, Rosario and Santa Fe region of Argentina and in the Valley of Mexico
(see map u4).

C. Instream water use

The major instream or flow use of water in Latin America is for hydroelectric power
generation. Other uses include navigation, water-based recreation, the maintenance
of natural habitats for fauna and flora, fishing, including some types of
aquaculture, and last, but of increasing significance, the dilution and transport
of wastes,

In recent years, instream use of water has increased even more than withdrawal
or extractive use in the region, particularly on the La Plata-Paran& system but also
on many smaller streams, even in the smaller countries and some of the Caribbean
islands. On the larger systems, there are numerous examples of the same river,
often the same water, being used several times in sequence, There are instances,
on the Pacific coast, of even short streams supporting repeated uses with the
typical pattern of hydroelectric power generation, water supply or irrigation
followed by waste dilution and transport, with some navigation in the lower reaches,
and perhaps in addition recreational and fishing use at different points. A
schematic representation of use on the Maipo River, Chile, is given in figure 3,
and provides an illustrative example of the sequential use of a river system.

The Maipo river, however, unlike many rivers of Latin America, has little in
the way of flow regulation structures. The regulation and control of rivers has
increased greatly in recent years and this tendency is expected to continue. The
natural flow conditicns of all the major river systems, except the Amazon, have
been substantially modified by the construction of dams, dykes, locks and other
means of flow regulation., The most notable instances of the recent expansion of
flow regulation and control are to be found on the river Paran2 within the River
Plate system; the river S30 Francisco in Northeastern Brazil; the river Caroni
within the Orinoco system in Venezuela; and the short rivers of the Pacific coast
from Ecuador to central Chile.

The numbers of control structures and reservoirs have grown continuously in
the last LO years, but the rates of expansion in control capacity have been
irregular, although the physical storage capacity built has increased in each of
the four decades (see table 9). The average annual rate of expansion in the
erection of structures has decreased, after reaching a peak in the 1950s, but the
average size of reservoir has increased from under 80 million cubic metres prior to
1942 to more than 500 million cubic metres in the five years 1972-1977. Over the
same period of time, Latin America's share in the world total of large dams was
doubled (see table 10).

/Map
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Map 4
{~ LATIN AMERICA: MAJOR INDUSTRIAL AREAS
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Source: Based on research for a study entitled ‘Location and technology of industry
in Latin America and their impact on the environment’.
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Figure 3
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Table 9

LATIN AMERICA: GROVTH OF RESERVOIR CAPACITY AND NUMBER
OF LARGE DAMS, 1942-1977

Reservoirs Dams

Sqqs "~ ‘Average Average
Pierod of M;;l;gns Cumulat ive annual Number Cumulative annual
construction . total growth total growth

built

rate rate

Before 1942 15 170 15 170 - 191 191 -
1943-1952 23 124 38 29y 9,7 103 294 b,y
1953-1962 83 585 121 879 12.8 213 507 5.6
1963-1972 126 779 248 654 T4 277 784 L.y
1972-1977 81 280 329 938 5.8 162 L6 3.8

Source: International Commission on Large Dams (ICOLD), World Register of Large
Dams, Paris, 1979,

The countries with the largest number of dams are Mexico and Brazil, which
between them account for 70% of all the large dams in the region. This does not
entirely reflect the extent to which total streamflow may be controlled, as smaller
structures tend to be of equal, if not more significance, but there is no overall
information on the numbers or characteristics of such small structures,

1. Hydroelectric power generation

The successive increases in the price of oil during the 1970s had a delayed
but noticeable impact on the production of hydroelectricity., By 1980 over half
the total installed electricity generation capacity of the region was in hydro-
electric generating plants and in some countries, including Brazil, Paraguay and
Costa Rica, the proportion was even greater (see table 11)., During the vears
1976-1980, hydroelectric generation increased at an average amnual rate of more
than 8%, somewhat less than the historical rate, but the growth occurs over an
increasingly larger base: a rate of increase that is relatively uniform throughout
the region, with the exception of some of the Caribbean islands, which have only
limited possibilities for hydroelectric power generation, or none at all.

It was estimated in 1979 that the region as a whole possessed a hydroelectric
potential, whose utilization was technically and economically feasible, of some
617 550 MV, taking a plant factor of 0.53.3/ By 1980, approximately 8% of this
potential was being used., 1In only a few countries -El Salvador, Mexico, Chile and
Brazil- was more than 8% of the respective national potential being harnessed in
1980, The coming on stream of the generating station at Itaip@i will in itself
present the use of 2% of the total regional potential and the generating stations

/Table 10



Table 10

"LATIN AMERICA: NUMBER OF LARGE DAMS, BY COUNTRIES

Number

Country Number of Height of dams in metres constructed
dams 15~30 © 30=-60 >60 between 1972
and 1977

South America and Mexico
Argentina 77 25 36 16 15
Brazil 415 317 82 16 43
Chile 59 43 9 7 6
Colombia 28 10 13 5 y
Ecuador 4 2 1 1 1
Mexico 429 300 99 30 73
Paraguay 2 = 2 - 1
Peru 54 48 3 3 ne.d.
Uruguay 5 1 2 2 2
Venezuela 52 31 16 5 10
Central America and the Caribbean
Antigua 1 1 - - -
Costa Rica 3 2 - 1 -
Pominican Republic 6 - 3 3 6
El Salvador i 2 - 2 1
Guatemala - - - - -
Haiti 1 - 1 - -
Honduras 2 2 - - -
Jamaica 2 1 1 - -
Nicaragua 4 1 2 1 3
Panama 5 2 1 2 1
Suriname 1 - - 1 -
Trinidad and Tobago 4 4 - - -
Total Latin America_ 1 207 827 285 95 166
Percentage . . . 100 68,0 24,0 8,0 ... 14,0
World otal 29 588 23 636 4 676 1 276 743
Percentage 100 80,0 16.0 4,0 2.5
Percentage share of Latin
America in world total 4,1 3.5 6.1 7.2 22.3

Source: International Commission on Large Dams (ICOLD), World Register of Dams,
second updating, 31 December 1977, Paris, 1979,
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Table 11

LATIN AMERICA: INSTALLED HYDROELECTRIC GENERATING CAPACITY

Installed capacity Percentage of total

Country ; 1976 1980 installed electricity
ry P T . . . H J
- (thousands (thousands generating capacity
of KW) of K¥) 1976 1980
Argentina 1 745 3 269 CA7.7 T 27,7
Bolivia 241 243 60.4 . 56,5
Brazil ' 17 675 27 267 83.9 85.9.
Chile 1 461 2 306 54,9 61,2 -
Colombia ; 2 305 3 175 85.2 . 65,3
Ecuador. : 145 . 297 22.9 26,4
Mexico ' y 4 251 .5 321 34.6 30.8
Paraguay . 265 300 79.3 . 81.1
Peru , - 1 406 1 861 55,9 '~ 58.3
Uruguay , . 236 371 33.9 uy y
Venezuela B By 2 245 2 920 43,4 - 32,0
Costa Rica 239 w45 88,9 . . - 69,9
El Salvador - 109 2uy 31.5 L9, 3
Guatemala ; 119 125 31.3 21.9
Honduras - 69 110 43.u4 54,2
Nicaragua _ 103 ~ 103 33.4 . 27.1
Panama (incl. Canal Zone) 216 316 30.5 41.3
Cuba i 46 2.6 1.9
Dominica . 3 i L 50.0 57.1
Dominican Republic 150 150 17.6 16.4
Haiti ’ L7 50 52.8 41.3
Jamaica 17 20 2.4 . 2.8
St. Vincent and the Grenadines 2 2 25.0 22.2
Suriname 180 200 49,9 47.6
Total Latin America 33 273 49 145 48.1 52,5

Source: United Nations, 1980 Yearbook of Energy Statistics, New York, 1981,
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‘at Salto Grande, Yacyreta, Middle Parand and Corpus, alsc on the Paran@-River Plate
system, will together represent the utilization of a further 2% of the potential,
while a similar proportion of the regional potential is already harnessed on the
Upper Parand and its tributaries in Brazil.

In the last decade, the installed generating capacity more than doubled; in
this decade it is expected to triple (see figure 4) and to increase by a further
50% by the end of the century. The Organizacién Latincamericana de Energia
estimates that by the year 2000 installed capacity will reach almost 200 000 MW.
Of the expected increase, almost half will be installed in Brazil and a further
fifth in Argentina. In both countries, the largest proportion of the capacity will
be placed on the rivers of the Plate-Parand system, ensuring a high degree of
regulation of the flow of the second largest river system in the region.

Tn Latin America, excluding the Caribbean islands for which information is
not available, over the period 1980-2000 the total generating capacity to be
installed will be, according to estimates three times greater than the capacity
existing in 1980, Again the largest proportion of increases is to be found in the
Parana-River Plate basin in Paraguay and Argentina, although in Argentina much of
the estimated increment is conjectural, whereas in the case of Paraguay the bulk of
it is under construction. Other large increases are anticipated in Ecuador and
Venezuela, in the latter case with approximately half already under construction
(see table 12).

2. River transport

The largely coastal location of most human activity in the region has led to little
development of navigation on the rivers of the region and there is a complete
absence of the canal systems found in both North America and Europe. The major
river systems, particularly the River Plate-Parand, the Amazon, the Orinoco and
the lMagdalena-Cauca are important for water transport. These river systems are
used for both inland navigation and for inland continuation of ocean navigation.
For example, the Paranf~La Plata system is navigable for vessels drawing up to
12 feet for over 2 400 kilometres from Buenos Aires, up to the port of Corumba,
Brazil. In addition, there is barge navigation up to the rapids at Apipe, just
below the border city, Encarnacidn-Posadas, and when the dam at Yacyreta is
completed a by~pass canal will permit navigation to Foz de Iguazli, From Foz de
Iguazu connection will be possible to the inland navigation system of southemrn
Brazil.

On the Amazon, ocean-going vessels reach Iquitos in Peru, and there are more
than twenty river ports receiving ocean-going traffic on the Amazon and its
tributaries in Brazil, In recent years, a limited barge navigation system, based
in Iquitos, has been developed to supply the hinterland, but the bulk of the
traffic remains downstream on the Amazon, both overseas and to neighbouring areas
of Brazil, particularly Manaus.

/Figure 4
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‘Figure 4
EVOLUTION OF HYDROE];ECTRIC GENERATION CAPACITY

Hydroelectricity installed potential (HW)

200 000
/
7
4
-1
¥ 4
)
)
I 4
Il
I 4
150 000 }— D S A
¥ 4
">
/
¥
1
!
Estimated ,’
= 1
!
-100 000 — ,’
!l
!
/
!
1
!
!
!
!
!
o 1
50 000 |— /
20 000 |-
10 000 |- ST
| N T B
1960 1970 1980 1990 2000

Source: ECLA, on the basis of official information.
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Table 12

LATIN AMERICA (SELECTED COUNTRIES: ESTINATED INCREASES IN
HY DROELECTRICITY GENERATION CAPACITY, 1980-2000 a/

Capacity in MW : Total

: In Projected increas ierceﬂtéfe
Country construction to b? Forecast fo;eizsi Oexi?i?ﬁé 7
1980 operating  1990-2000- - 4480 5000 1980
by 1991
Argentina 3519 4131 17 797 25 447 778
Bolivia | - 262 660 922 379
Brazil 21725 17 333 21 316 60 374 221
Chile 790 - 1075 3 560 5 425 235
Colombia 3 655 2 925 6 323 12 903 406
Ecuador 533 g3 300 1 763 594
Central America b/ 1 174 1781 - 1u18 4 373 326
Mexico 1 726 2 740 ' - o/ b u66d/ su d/
Paraguay 6 300 1 350 . 7 650 2 550
Peru 660 1 328 3 904 5 892 317
Uruguay | 930 | - 711 1 641 442
Venezuela 7 126 5 191 3 785 16 102 551
Total 17 - | :
‘countries 48 138 39 0ub - 59 774 146 958 300

Source: ECLA, on the basis of official informat ion.

a/ Only public service capacity. ‘

b/ Costa Rica, El Salvador, Guatemala, Honduras, Nicaragua and Panama.
¢/ No information available for projects beyond 1990.

d/ To 1990 only. - S T
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On the Orinoco and Magdalena-Cauca access of ocean-going vessels is more
restricted, being confined to the ports around Ciudad Bolfvar, scme 400 kilometres
upstream on the Orinoco, and to the mouth of the Magdalena, up to the port of
Barranquilla. There is some inland navigation on both rivers but on a more limited
scale than on the Amazon and Paran&-River Plate systems.

In recent years, the development of river transport has suffered severely
from. inadequate institutional and legal mechanisms, particularly on the Parana- ‘
River Plate system where five povernments are ‘involved. This has led, in view of the
competition from highway transport; particularly as road systems have expanded and
improved, to a considerable decline in the importance of river traffic.
Unfortunately, perhiaps-as a reflection of the heplect of this activity, there are ~
no statistics available on the use of rivers for transport, - - -

The most important navigational use of fresh water within the region, although
far from being river transport or inland navigation, is the¢ Panama Canal. It too
is suffering competition from alternative transport modes. .. -

3. Recreation’

In water management in Latin America, recreation is a much neglected use of water,
It is not, however, a use neglected by the population. The recreational use of
water bodies is as popular within the region as in other parts of the world. The
type of use and its extent are’ limited by accessibility, The latter in turn
depends not only on location but also on levels of income., Not surprisingly,
therefore, recreational uses are:-heavily concentrated in water bodies close to the
larger metropolitan areas and in water bodies in higher-income regions. In many
cases, the two are coincident. @ ° -

Unfortunately, there are no general statistics on water-based recreation in
Latin America. There is information in some countries on tourism but most
recreation demand is local and not reflected ;even:in national statistics on tourism.
An impression of the magnitude of €Xisting défand can perhaps be gained from '
estimates made of the use of the bedches of Budnabara Bay by the inhabitants of
Rio de Janeiro. It was estimated‘in the mid-seventies that the average number of
visitors to the beaches averaged one million per month.h/

The location of some centres of water-based recreation and areas of intense
demand is indicated on the map of water and recreation (see map 5). What is .
perhaps most noteworthy is the area of the region which remains outside reasonable
daily access from major concentrations of urban population.

4. Commercial fishing

Commercial fishing in inland waters in Latin America is insignificant when compared
to the increasing importance of sea or ocean fisheries: less than 0.3% of the total
catch. The growth rate of commercial production was notable, however, in the last
decade, averaging 5.6% a year for the region as a whole. In the years 1970-13980
the total regional catch reached 287 760 tons (see table 13). Much of the growth

in production arises from the seeding of many sStreams. / s
Map
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. Map 5
LATIN AMERICA AND THE CARIBBEAN

Water and recreation

- - -~ International boundaries

Capitals or other major urban
L centres

Q Daily access zones (by bus or car)
(150 Km. radius)

Centres of water-based
recreation

X

Source: The fact that this map shows specific frontiers does not mean that they are
approved or accepted by the United Nations.
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Table 13

Latin America

Brazil
Colombia
Mexico
Venezuela
Peru
Argentina
Cuba
Bolivia
Paraguay

Others

Average  Per=- Average  Per- Average  Per-
1671-1372 cent- 1975-1976 cent- 1979~1980 cent-
(thousands age of (thousands age of (thousands age of
of tons) total of tons) total of tons) total
167 350 100,0 263 491 100,0 287 760 100.0

82 850 49,5 159 142 60.4 148 351 51,6
51 050 30.5 46 756 17.7 47 719 16,6
g9 500 5.7 17 925 648 33 200 11,5
6 100 3.6 7 142 2.7 i4 160 4,9
2 750 1.6 6 528 2.5 13 0u5 4,5
6 000 3.6 12 457 4,7 11 367 4,0

800 0.5 1 750 0.7 5 870 2.0
2 050 1.2 1 900 0,7 4 000 1.4
2 350 1.4 2 700 1.0 2 700 0.9
3 900 2.4 7 190 2.8 7 5u8 2.6

Source: FAO, Yearbook of Fishery Statistics, Catches and Landings, Vol. 50, 1980,

The production of fresh-water fish is concentrated in a few countries; around
half comes from Brazil, but important increases in production occurred in Cuba,

Mexico, Peru and Venezuela in the last decade.

In addition, a number of countries

reported commercial fresh-water fish production for the first time during the
1970s, including Belice, Chile, Costa Rica, Guyana, Jamaica and Uruguay.
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Chapter 3
ENVIRONMENT, HEALTH AND POLLUTION CONTROL

It has become increasingly recognized in Latin America that large-scale water
development projects have important environmental repercussions and that they may
also have unforeseen adverse consequences for human health, beyond the effects
associated with the use of water in the home. It is also widely acknowledged by the
governments of the region that water pollution is increasing, both from domestic

and industrial wastes and from the use of fertilizers and pesticides in agriculture.

A. Environmental aspects of water use management

Large projects for the control and regulation of river flows or other hydrologic
phenomena are among the most impressive evidence found in the region of the
increasing mastery of the environment for the purpose of development. Undeniably,
the construction and operation of these control structures, their attendant works
and related economic and social developments are fundamental exercises in environ-
mental management. ' '

In Latin America, with certain noteworthy exceptions, a comprehensive view of
water resource project management in this environmental sense has not been manifested
Instead projects are undertaken as a series of individual steps, the objectives and
timing of which do not necessarily interrelate. In consequence, management decisions
are confined to a number of measures either individually isolated one from another
or restricted to specific stages of the project or aspects of the use of the water
resource. In practice, this limited view of water resource projects as tools for
environmental management has led to heavy concentration of financial and human
resources in the construction stage of project dévelopment, or to a predominant
allocation of resources to specific uses, particularly the generation of hydro-
electricity. This has redounded to the detriment both of project operation and of
more comprehensive action to take advantage of the development opportunities offered.

On the other hand, it cannot be denied that vast experience is available in
the management of water resource projects, but this experience is for the most part
limited to the design, construction and operation stage. 'When it comes to the
management and conservation of natural resources and, in general, to the environ-
mental management required to meet the needs of the people settled within the zone
of influence of such works, it is a different matter. There is a need to broaden
the view taken in the region of the goals sought by the construction of such projects.
in order to obtain results which better meet the total needs of society, or, in
other words, to use the projects as mediums for environmental management.

In the case of many unusually large works, project identification, appraisal
and execution have been so dominated by their technical and hydraulic aspects and
their constructional features that other important activities needed to benefit the.
population which the works were intended to serve have often been postponed or
completely omitted. This has been noted in a number of studies which draw attention,
for example, to the substantial inequality in terms of time and magnitude between
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investment in the execution of large dams for. regulating water resources for
1rr1gatlon, and investment in the physical development of land and human settlements
in the areas which stand to benefit from the regulated flow. In addition, there is
usually a radical difference between the working conditions and facilities made
available to those responsible for construction, often foreign consortia, and the
very limited conditions accorded to those responslble for operating the water system
once it is built, always.local:employees;: It i5 necessary therefore-to bear in -
mind that hydraullc works- are:: oniy ene. aspect and- phase of management of- the::
env1ronment§5/ s Sy .

In- this connection, a recent seminar organized by ECLA and attended by managers
of large water resource projects reached, inter alia, the following conclusions:6/

a) The so called “environmental dimension" is commonly misunderstood in water
resource development projects. In most projects ‘environmental management’
activities are dealt with separately from others which are called "project
implementation™ action.. This is particularly so in the -construction of engineering
works, even though the latter clearly form part of env1ronmental management ;-

b) The area of. 1nfluence of the management of a prOJect should include, at
least, the total catchment area of a basin, or system of basins, including those -
areas towards which the water is drained, both surface and underground. If this
area is subdivided into:smaller.operational areas for political or administrative
reasons, the necessary c0*operat10n and co—ordlnatlon mach1nery should be establlsheo

c) The chaln effects (in the eco1og1cal and productlve sense wh1ch result
from decisions taken on the implementation of: large water resource development'
projects should be-identified. Given-the dynamism of this task.it is necessary to
keep constant vigilance over the environment and have a decision-making structure
that can take the necessary measures-for-coptrolling such chain effects. Such
vigilance requires in-turn the: prlor specification of a suitable-set of indicators
to cuzentify the changes occurr;ng ‘in-the; env1ronment . -

d) A management structure should be created that 1s capable of slmultaneously
conducting short-term and long-term planned action during the different stages of
project development. The structure of management should be varied according to
whether the project is in the study or preliminary stage, the construction or inter-
mediate stage, or the.operational stage. The greatest-needs for improvement in the
administrative processes are at the operational stage.. The management structure
established for project execution must be subtantially changed in order to adapt
itself to operation. The period of transition between the intermediate or cons-
truction stage and the operatlonal stage requires adequate plannlng, f1nanc1ng,
and preparation; i

e) Financial support is a key factor in guaranteeing the success of any
project. The greatest financial problems occur.at the operational stage, and lack
of financial support creates difficulties for proper environmental management. The
costs-and benefits related to.the totality of the environmental system should be .:
taken into account, not only those of the hydrologic system.. ‘As -far as possible:
the action;and respective.chain effects affecting the environmental, system should:
be determined-in advance, to permit economic.evaluation.. It is necessary to: -
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consider the long-term effect of the water resource development project and the
incorporation of the economic effects which are now called "indirect', as well as
the internalization of greater environmental management alternatives in the design
and technical and economic evaluation of projects.

B. Water and health

Water-related diseases are of considerable significance as causes both of sickness
and of death in almost every part of Latin America and the Caribbean. Perhaps the
most serious danger to human health is the occurrence of enteritis and other
diarrhoeas. These diseases, although declining in incidence, as shown in table 14,
are a major reason for the continuation of high infant mortality rates in many
countries of the region, and a principal cause of death amongst children under 5
years of age in all the countries of the region reporting to the Pan American Health
Organization. There is little doubt that so high a rate of morbidity for these
diseases can be related directly to deficiencies in domestic water supply.7/

At the same time, there is a general relationship between these diseases and
the existence of high rates of poverty in the region. Access to public services,
including water supply and sewerage, is much lower amongst the population living in
poverty than among the population as a whole. A recent study estimated that with
the exception of Argentina, and possibly Uruguay, not less than 20% of households
are poor in any country of South America, and in many, such as Brazil, Colombia
and Peru, this proportion rises to more than 40%.8/ A considerable interrelation-
ship exists, therefore, between water, health and poverty: a relationship which,
despite many efforts, has not yet been successfully reflected in the policies adopted
with a view to the provision of safe drinking water and adequate sanitation.

Waterborne diseases other than diarrhceas are also significant in the region,
particularly other forms of dysentery -amoebic and bacillary- which are prevalent in
all the tropical countries; infectious hepatitis, even more widespread in occurrence;
and typhoid fever, which is found in nearly all countries. The last-named is
particularly prevalent in South America, and although the incidence of typhoid fever
tended to decline in the 1970s, it has increased in ocurrence in recent years,
possibly reflecting a neglect of environmental health in some countries.

There is a further important group of diseases that can be related not to the
contamination of water supplies or food but to changes in hydrologic régimes. In
general these diseases, which are largely transmitted by insect vectors living in
particular water environments, are restricted to tropical areas. The diseases of
this type reported in Latin America are dengue, which has recently reached a period
of eutreme activity, yellow fever and malaria. Only the temperate regions are free
from them. There is no specific information on the relationship between the
ocurrence of these diseases. and any particular water management action, but the
potential connection should be borne in mind.

Finally, schistosomiasis or bilharziasis, is endemic to extensive areas in
the humid tropics of South America and the Caribbean. It was estimated that more
than six million people were infected in the 1970s, largely in rural areas.9/ The
occurrence of the diseases is under-reported, but is relationship to the construction
of reservoirs and especially drainage and irrigation networks, which provide the
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relatively slow-moving water environment where the snail flourishes, has been well
documented in Africa, and it seems likely that similar circumstances may exist in
Latin America.

Control in disease transmission is a relatively straightforward process where
such transmission is through domestic water supply or food. Lven so, this does not
mean that it is easy to implement such control. Ilucho more complex, however, is the
control of diseases transmitted through other members of the ecosysteil. The chain
of actions and reactions is often very lengthy in the latter case, and difficult
to master, especially when the means to do so are not well understood. For example,
the recent dengue epidemic which began in 1978, and which was spread by man
reinfectinz the mosquito A. aegypti and then in turn being reinfected, occurred
despite extensive control programnes in many countries.

C. Pollutien control

An eloquent index of the economic development achieved in Latin America in the last
quarter of a century is the emergence of water pollution as a significant feature
of the use of the region's water resources. Unfortunately, there is virtually no
systematic evaluation on a regular basis of the evolution of water pollution or of
the resultant impact on the re;ion's rivers and lakes.

Some idea can be gained of the current demands for the use of watercourses for
waste disposal and transport through the estimated waste loads yenerated by metro-
politan centres, but this provides only a very partial index of pollution (see
table 15). In few cities are there waste treatment plants for treating domestic
or any but the most toxic industrial wastes. In many metropolitan centres even
patterns of waste flows are only partially controlled through interceptor sewers
and scientifically located outfalls. For example, such a situation, now being
resolved, existed in S3o Paulo, Erazil, where by the mid-1970s only 35% of the
metropolitan area was served by sewerage systems and in the rest water was removed
by direct runoff or percolation from too densely packed septic tanks or latrines
into the water courses crossing the urbanized area. Of the estimated waste load
transported by the sewage system only 5% was treated prior to discharge. The
result was a significant dezradation of the watercourses of the metropolitan area,
most of which were in a predominantly anaerobic condition for much of the year.
This way have been a case of exceptionally severe pollution, but nearly all
metropolitan areas are characterized by gross water pollution of their fresh
watercourses and of neighbouring coastal waters.

Demands on the water resources adjacent to metropolitan regions for the

disposal and transport of waste and the potential, at least, for pollution can be
xpected to expand enormously by the end of the century. Population growth itself,
great as it is, with many of the major metropolitan regions expected to more than
double their populatin, will be only one factor. Lqually significant will be the
increased flows through tlie sewerage systems as connection is extended to a larger
proportion of the populaticn. At present, in many metropolitan regions less than
half of the popultion is served by sewerage systems.

A further significant contribution of waste flows in most metropolitan areas
is industry. An example of the type of industrial waste flows emanating from a
larie South American metropolitan region -Santiago, Chile- presented in table 16.

/Table 15
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Table 16

‘SANTIAGO, CHILE: MAJOR INDUSTRIAL WASTE_FLOHS}

No. Percentage

Industry No. Waste flow plants of total - = ‘Potential

plants m3/day with waste flow pollution

treatment = treated

Food and beverages 25 18 529 7 SN BOD, - S
Textiles .13 23 780 5 - 52 BOD_- DS
Paper and paper - . '
products o 1 - 27 700 - - BOD .~ SS
Chemicals o1 67 685 Iy | 3. DS
Plastic and rubber 4 16 820 - - . Low
Leather and leather ‘
products 6 3 suo 3 77 SS ~ DS
Cement, gravel and
glass 2 4 290 1 gL ss
Metal products 6 5 045 1 3 DS
Copper mining 3 17 430 2 98 S8 -~ DS
Total ™ 183 469 23 26

Source: Corporacidn de Fomento de la Produccidn (CORFO) (Development Corporation).

BOD5 : Biological Oxygen Demand.
Ss : Suspended Solids.

DS : Dissolved Solids.
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Noteworthy in this case is the relatively high degree of waste treatment although in
many of the industries in this example the treatment provided is only partial. 1In
general, as the example indicates, the major industrial waste loads come from the
metal-working industries (particularly iron and steel production and non-ferrous
metal refining) thermal electricity generation plants, food processing, particularly
in tropical Latin America, coffee-processing plants, the pulp and paper industry,
textiles and chemicals, -« wmemen <o oo o T

Some. advances have been made'in the last decade towards remedying the pollution
problem resulting from the use of the ‘water resource for waste disposal and transport
For example, major programmes to - increase sewerage facilities in nearly all the _
major cities. of Braziluhave”been"accompanied“by"pfbgréhméé to"achieve rational
management of the water bodies and to waste disposal by a combination of waste treat-
ment facilities with the means and sites for the deposit of sewer wastes. Similar
Studies of the behaviour of water bodies have also been undertaken in Havana Bay and,
in respect of the Atlantic Ocean, off liontevideo. At the same time, in some
countries efforts are being made to~introduce'simple waste treatment techniques,
mainly stabilization ponds, in smaller towns and villages...:One example is the
Proyecto de Desarrollo Tecnoldgico de Instituciones de Agua Potable y Alcantarillado
in Peru, undertaken with the assistance of PAHO through its sanitary engineering
centre, CEPIS. Co
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Chapter 4
POLICY, PLANNING AND MANAGEMENT

In the Mar del Plata Action Plan it was recommended that "each country should
formulate and keep under review a general statement of policy in relation to the
use, management and conservation of water, as a framework for planning and
implementing specific programmes and measures for efficient operation of schemes.
National development plans and policies should specify the main objectives of
water-use policy, which should in turn be translated into guidelines and strategies,
subdivided, as far as possible, into programmes for the integrated management of
the resource",10/ Only five of the countries of the region, however, have
formulated explicit national water policy statements. In the majority of countries
national water policy is, by default, the sum of the policies established for the
different water-using sectors.

" A. The nature of water policies

In genefal, the countries of the region do not have national development plans or
even normative policy statements for national development except in the most
general terms. Not surprisingly, therefore, few countries have adopted normative
sets of national objectives for the use, management and conservation of water. In
contrast, most countries of the region possess normative plans and, therefore,
policy statements for the major water uses, particularly energy, agriculture and
water supply. Additionally, a number of countries have some type of policy
statement on the preservation, conservation and improvement of the quality of the
human environment. In general, since the United Nations.Conference the policy
adopted towards water resource development has experienced little change in most
countries of the region; only five of the nineteen countries which replled to the
questionnaire on changes since the Water Conference reported any change in policy.
In most countries.of Latin America, pollcy ob]ectlves are, as has been the case
for many years, to increase national income, to support equitative development

of the different regions of each country and to collaborate in the protection and
improvement of environmental quality. The highest priorities amongst the uses of
water are given to water supply and sanitation, agriculture and the productlon of
hydroelectricity although not always in the same order. .

i) National water policies. Mot surprisingly, it is the countries with
national water resource plans that have normative policy statements for water
resource development. The countries of the region that have embarked upon the
development of national water resource plans are Colombia, Ecuador, El Salvador,
Honduras, Mexico, Peru and Venezuela. All these countries have amongst the
objectives of the plan, although not necessarily expressed in these terms, the
achievement of more rational use of water through the maintenance of an equilibrium
between the demand for and supply of water, with the aim of supporting the more
general economic and social objectives of the development process,
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For example, the overall objective of the National Water Plan of Peru is
expressed in the following general statement of national water policy: "To
establish a rational, equitable and effective use of water, in relation to that
country's requirements for the various uses -social, economic and natural~ and
in accordance with priorities, overcoming resource constraints and ensuring the
maintenance of ecological balance; to which end it is essential to possess
knowledge in depth of availabilities in terms of space and time".11/

Similarly, the national water plan in Venezuela includes“this general
expression of the objectives for a national water policy: o

"The national plan for the utilization of water resources is a frame of
reference constituted by a set’ bf strategies and guidelines which, as part of
overall development policy and of an appropriate legal and institutional system,
will make it possible to ensure rational management of water resources and therefore
to establish a logical and reasonable distribution of water supply among the
probable demands ... The plan is conceived as a process directed towards defining
with exactitude any decisions that affect the water resource, with a view to
quantitative and qualitative stabilization. of 'the demand-supply balance, by which
means water can be prevented from becoming a constraint on the country's economic
and social development:.." " The objective of this same plan is summed up as that
of "... maintaining a dynami¢ equilibrium between supply and the various demands
arising in the course of the ‘country's development".12/

Such normative objectives foi national water policy found within national
water plans are not so dif ferent’ from general policy statements made in the
countries of the region without formal national water plamns. For example, in the’
case of Chile the task of the Water Department is to apply a rational policy for
the use of water and to carry out the necessary planning, research and
administrative action to achieve rational multiple use of the water resource for
the country as a whole.13/ : " ’ ! ' -

-1i) Strategies in major water use sectors. Equal in importance to the -
development.of'abnational<water»policy statement, as was specifically recognized
in the Mar-del Plata.Action Plan in the national water policy resolution, are the
policies .adopted for the different sectors of water resource management and water
use.l4/ Nearly all.countries of -the region have declared policies at least for
the most important water uses. : o o '

i. Water supply and Sewerage

Traditionally in Latin America, as elsewhere, water supply has been a municipal
function. In most of the region, however, the municipalities constitute a weak
level of government with very limited autonomy and little financial independence.

The countries of the region -even those with a federal system- héve'been
characterized by extremely centralized governments. The typical municipal water
company was insufficiently capitalized, it provided an unreliable service with a
poorly maintained system, and its income did not keep pace with inflation., This

led to the adoption of a series of reforms following the 1960 Punta del Este meeting,
directed in addition to the setting of specific supply targets and improvement of
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the organization and administration of the services. Although the particular
form assumed by the policies adopted to this end has varied from one country to
another, the reforms have possessed a number of common characteristics. These
include the creation of standard national services to replace or supplement
existing municipal or State companies, as has long been the case with Obras Sani-
tarias de la Nacidn in Argentina, and the Instituto Nacional de Obras Sanitarias
in Venezuela; in Brazil the creation of State. water supply and sanitation
corporations is of more recent date. HNormally, the provision of piped water and
sewerage services has been fused under the responsibility of a single institution
and stricter criteria have been adopted for technical and financial management.

It is clear, however, that despite their initial success these policies have
not generally speaking led to the maintenance of a continuousincrease in the number
of household connections to water or sewerage systems in urban communities nor to
a significant expansion of rural water supply and sanitation services. The
designation of the 1980s as the International Drinking Water Supply and Sanitation
Decade has provided a suitable occasion for governments to reconsider strategies
favouring the expansion of water supply and sanitation services, especially the
financial aspects, as well as the question of the broader relationship of the
sector to the process of economic and social development.

The IDWSSD has led most countries of the region to adopt specific goals
for increasing coverage of the population with water supply and sanitation services
and, in many cases, to formulate wider improvement and development objectives in
respect of water supply and sanitation (see table 17). It must be noted, however,
that in a number of countries serious limitations are seen to exist in the ability
of the institutions responsible for the sector to meet the goals and plans that
have been established; a debility reflected in the large number of countries which
by the end of 1982 had not completed the preparation of plans for the decade.
The IDWSSD has undeniably stimulated innovation in policies respecting water
supply and sanitation in the region, but much remains to be done.

2. Agriculture

In most countries of the region, agriculture is the economic activity which uses
the largest volume of water. Accordingly the efficient management of water for
agriculture is of considerable importance for the overall efficiency of water use.
The demand for water in agriculture stems from two major uses, firstly water supply
for animals and the on-farm processing of products, and secondly irrigation. The
latter use is by far the greater determinant of the overall level of demand.

In the development strategies of nearly all the countries of the region,
irrigation for agriculture has a highly important role to play in increasing food
production. In contrast with policies enunciated for irrigation in the past,
however, current policies place emphasis on obtaining much higher levels of
efficiency from land already provided with infrastructure. For example, in Mexico
the first priority in agricultural water use policy is to "increase efficiency
in irrigation. This policy comprises: the application of operational rules, for
the utilization of both surface and groundwater, whether separately or in
conjunction; the maintenance and conservation of the existing hydroagricultural
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Table 17 :

VoAl

LATIN AMERICA: DECADE ACTION, BY.COUNTRIES, DECEMBER, 1982 .

TS

P

TR

SRR

Goals

 Plan

s

- Limitations of .-

Country . - established formulated pig:izgyoggeZiises
Argentina Yes.. . Yes . Moderate

Bolivia Yes . Yes Very serious
Brazil Partially . No. . . ~Moderate

Colombia Yes - - In preparation. . Moderate

Costa Rica’ Yes . - In preparation - Mcderate

Chile Partially . In preparation . - . Moderate

Ecuador . Yes v ~In preparation .. . .. Serious

El Salvador Partially In preparation - Serdous :
Cuatemala Yes No Moderately serious
Guyana Yes - In preparation . Serious

Honduras Partially . In preparation. - Moderately serious
Mexico B . Partially - In preparation Moderately serious
Nicaragua. ., ‘Partially No . o : Serious '
Panama  Yes.,. In preparation - Moderate

Paraguay Partially -In preparation - . Moderate

Peru _ Partially No... . : Moderately serious -
Dominican Republic Partially In preparation Moderate '
Trinidad and. Tobago Partially No, - Moderately serious
Uruguay Partially No Moderate

Venezuela Yes In preparation Moderate

Source: PAHO, on the basis of official information.
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infrastructure; the improvement and modernization of transportation and distribution
systems so as to permit of their more flexible operation; an increase in the
efficiency of smallholdings through a drive for the technifying of irrigation,
levelling of land and other measures; the restructuration and periodic updating

of tariffs so that they may cover at least the costs of conserving, maintaining

and operating projects; controlled allocation of water in irrigation systems

where this is feasible; and the substitution and diversification of crops, taking
into account water and soil availabilities, as well as the specific qualities

and productive potential of the land, and national food requirements".15/

On a secondary plane is the increase in the cultivated area provided with
irrigation infrastructure, although it is planned to duplicate the irrigated area
to 10 million hectares by the end of the century.

In Argentina and Chile, current irrigation policies place even less emphasis
on the expansion of the physical area under irrigation. In the case of Chile, the
construction of new major irrigation works is not contemplated in current policy.
Instead policy is directed towards the maximum utilization of the existing
infrastructure by the consolidation of projects already built through the full
incorporation of the area served by the projects, by improvements in the efficiency
of the application of water both within the system and on the farm, and through
improved knowledge of the hydrologic behaviour of the water system used or usable
for irrigation.16/

3. Energy

Policy towards utilization of the water resource for the generation of hydroelec-
tricity has been more discussed than that for any other water use sector. Only
five countries of the region have made complete inventories of the hydroelectricity
generation potential, but all countries have long-term plans for the development

of electricity production in general, and hydroelectricity in particular.

In most countries of the region, especially since the big increases in the
price of oil in the 1970s, heavy emphasis has been placed on expansion of production
of hydroelectricity. For example, in Argentina it is planned to expand the
proportion of the country's hydroelectricity potential in use from less than 4%
at present to more than one-third by the end of the century. ECLA estimated in
1982 that the proportion of Latin America's installed electricity generating
capacity in hydroelectric plants will rise from the 60% existing in 1979 to 66%
by 1990 and to about 75% by the end of the century.

As can be expected, the bulk of the new capacity which it is planned to
install will be in medium- or large-sized generating stations. Recently, however,
there has been as well a renewed interest in the installation of micro-generating
stations in many countries. Particular interest has been shown in systematically
developing policies and programmes for the installation of micro-stations in
Brazil, Colombia, Cuba, Ecuador, Panama and Peru.
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A further area of positive policy development in the region has been and - o
continues to be the construction of bilateral’projects which involve largé-scale’
physical integration works. The biggest of such projects are all located on the -
?arané—River Plate system and their implementation has given considereble
impetus to the overall process of integration among the countries sharing the
basin. - BTN i : )

o4, ‘Other uses

In other sectors of water use, even in the countries which have embarked on a
national plan for water resource development less definition is given to policies.
A number of countries, particularly the more industrialized, have begun to )
formulate policies to control water quality. In both Argentina and Mexico a '
movement has begun towards controlling polluting industries and requiring that
effluents be treated. Few countries have as yet, however, sufficient water quality
monitoring networks to measure the degree of pollution being caused or to relate
specific problems to their 'source. No country reports a policy for water-based
recreation, although it is one of the fastest-growing water uses both for sport
fishing and for water contact activities. In this particular case, it cannot be
claimed that this is a minor use restricted to only the more affluent classes.
There is an inteérrelationship and conflict between water quality and recreation.
The deterioration of water quality due to uncontrolled disposal of wastes and the
demand for recreational use of water bodies are both concentrated around major
metropolitan centres. The perception or awareness of the nature of the challenge
presented by the expansion of the metropolitan centres is in itself a major
unresolved issue for water management in Latin America.

Minor uses of the water resource such as navigation are significant to only
a few countries of the region, or, although widespread, of restricted impact, like
commercial fishing. In the one, however, public policies are little more than
supportive while in the other, rigorous policies have been adopted in a number of’
countries.

.. B. Water resdurces planning in Latin America

There is a clear tendency observable in all the countries of the region to extend
planning activity in a more-integrated manner between the different water-using
sectors and to undertake planning for the longer term. ‘Originally, planning of
water resource-related activities was: introduced into Latin America on a sectoral
basis, particularly for the more important water uses, irrigation, the generation
of electricity and drinking water: supply. The objective of the introduction and
application of planning was to.establish priorities amongst the various investment
possibilities in each sector. In general, in the establishment of these priorities
and in the plans developed, aspects other than the expected financial or economic
returns were not considered. It is only recently that planning activities have
taken into account the wider social and environmental impacts of the investments
being analysed or the multiple use of the water resource.

/1. National
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1. National water resource development planning in
Latin America

All the countries of the region have some experience in the formulation and
application of water resource development plans, at least for particular water
use sectors. In general, even where a multisectoral or national water resource
development planning process does not exist, there does exist ample information
on developments relating to the major water uses.

Undeniably, Mexico is the country of the region with the most experience
in national water resource planning. A number of other countries, including
Venezuela and Peru, have national water resource planning exercises of some
maturity. In the last five years a number of other countries have embarked on
the national water resource development planning process; these include Colombia,
El Salvador, Ecuador and Honduras. .

In other countries, as in Argentina and Brazil despite the level of
knowledge of the water resource reached and the application of sophisticated
techniques in project evaluation and in the preparation of sectoral or regional
plans for water resource development, there has been little movement towards
the preparation of national water resource development plans. In the case of Chile,
the preparation of a national water resource development plan is not contemplated
although all the necessary basic information is available. Similarly, Uruguay is
not considering the preparation of a national water resource development plan
because it has already identified its long-term water demands, particularly for
electricity generation, and the preparation of a plan is not, therefore necessary.

Elsewhere, there have been expressions of intent regarding the preparation of
national water resource development plans or the consolidation of existing sectoral
plans into a national plan, but this intent has not yet been manifested in the
creation of the required institutional structure.

2. Institutional structure for water resource planning

In those countries which have embarked on a national water resource development
planning process, there are different institutional structures for preparing the
plan., Commonly, however, a special commission is created representing all the
government institutions active in water resource administration, with a technical
secretariat. The variations found in the institutional organization include the
following: ' :

i) commissions within the national planning organization, e.g., in Colombia,
Honduras and Peru; . o

ii) commissions within the Ministry of Natural Resources as in Venezuela;

iii) commissions within other ministries, agriculture, public works, etc.,
for example in E1 Salvador;

iv) formation of special water resource institutions, as in Cuba and Mexice,
although in the latter case the Secretaria de Recursos Hidricos has now been
amalgamated with the Ministry of Agriculture.
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In those countries, which have not undertaken a national water resource
development planning process, planning activities remain in the hands of the
strongest sectoral institutions, nhormally hydroelectricity or irrigation or with
major industrial development projects, particularly in the smaller countries.

. RS I . s : .

C. Legislation and institutions . '

RN NSE B . ) : i
In Latin America, even allowing for the considerable difference between the
Latin countriesfollowing the principles of Roman.law and the Lnglish-
speaking countries of the Caribbean following the tradition of English -customary
law, there is more commonality in the legal systems governing the water resource
than in any other region. 1In general, apart from the continuance of riparian
rights in some Caribbean countries, the allocation of water rights is a public
discretionary power. This legal situation is paralleled by -traditional public
intervention in the administration or management of the resource. There are,
however, in most countrieés of the region areas of decision~-making related to the
utilization of the resource where private water managers play a significant role.

1. The nature of the legislative régimes

Apart from the English-speaking countriés of the Caribbean, the legislative systems
of the countries of Latin America have béen “much influenced by Spanish Law from
the colonial period and in the nineteenth ‘century by French Law, more particularly
the Napoleonic Code. -The influence &f the Napoleonic Code to a great extent
reached most national legislations indirectly, through the widespread adaptation
of the Civil Code of Chile of 1855, by other countries of the region.17/

In consequence, the legal régimes of the Latin American countries show
certain c¢ommon characteristics, which include the following:

i) in the first instance, the water resource, both surface water and
groundwater, is in the public domainy; - - A _

+ii) the State, on the basis of the public character of the water resource,
has discretionary power t¢ allocaté concessions or licences to exploit a given
water body to individuals or ¢ompanies, both public and private. In some
countries, such a concession on water rights, once assigned, becomes a private
property right which can be freely’ traded, for example in Chile. In others, the
transfer of water rights can only be made by the public authority; .

iii) A priority system'exists for water use, once rigid, but now in most
countries recent legislative reforms permit flexible incorporation of the priority
order of uses;

iv) all the different statutes relating to water use are incorporated in one
law or Water Code. B : . ‘ ' - :

In the English-speaking countries of the Caribbean, all waters except those
which arise, fall or flow on private land before' entering a public watercourse
are the property of the-Crown. A public watercourse may be a surface stream or
an aquifer. In countries with legal systems based on English customary law,
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the right to use or appropriate water is of far greater significance than the

right to ownership. Those possessing the right to use water, whether gained from
ownership, riparian rights or administrative act, have considerable liberty of
action in the use of water and acquire priority of use irrespective of the
particular use made. Unlike the water codes current in the Latin countries which
establish hierarchies of uses, the Inglish customary law followed in the countries
of the Caribbean gives prioritv to those possessing and exercising vater rights for
the longest periods of time. ‘

The specific nature of the legal system governing the use of the water
resource varies considerably from country to country within the two general
situations described above. In many Latin American countries riparian land users
retain their rights to the use of water independent of administrative assignment,
for example in Colombia, Brazil and in recent modifications of the Chilean Water
Code. ‘

In the federal countries of lLatin America a further complication is added
to the question of jurisdiction. In the case of Mexico, according to the
Constitution, water is national property and, therefore, is subject to the federal
power. In Argentina, in contrast, although the enactment of the Civil Code is
within the federal power, its implementation is left to the provinces. In
consequence, as little mention of water is made in the Constitution, jurisdiction
of the water resource falls largely to the provinces, with the exception of
waterfalls (for hydroelectric power generation), which is exclusively reserved to
federal jurisdiction.

2. Water resource administration

The importance of water-related development projects over the last half-century

in Latin America has led all countries of the region to develop relatively
sophisticated systems of water resource administration. Naturally, the complexity
of the administrative systems varies with the size of the country, and adminis-
tration in L1 Salvador can be far simpler than the system in Brazil. Nevertheless,
despite the disparities in country size and in the nature and size of the econonic
structures there are common elements observable in the administration of water
resources in the region. ' :

In general, three groups of institutions may be distinguished in the water
administration system. These are: »

i) institutions responsible for jurisdiction over the resource itself and
responsible for the concession of rights over the use of the resource;

ii) institutions responsible for the measurement of the resource, both
superficial flows and groundwater and, increasingly, also responsibhie for under-
taking of the administration of water resource-related research; and

iii) the users of water resources, both public and privete.
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“The 'actual formé-taken’by“these'différent groups Of institutions;app§ar in

quite distinct combinations in individual countries. Again, however, certain

common bﬁétaéteristicsAéé@7béfgbseryed’éﬁgra’further three sets of administrative
arrangements‘can be distinguished. 'In’this case, there are: ' '

- 1) countries where many agencies are active in water mapggémént, at all
levels of government, and responsibilities for the three groups of activities,
jurisdiction, measurement and research, are widely diffused; ' :

1i) countries with concentration of water management activities in one
institution but with some management functions carried out elsewhere; and, finally,

1ii) countries in which the’management of administration of the water resource
is concentrated in one centralized institution and only thé users of water have
significant autonomy. 7

A further differentidtion of the water resource administrative systems can
be made on the basis of 'the ‘degree of decentralization of authority. A number
of countries are nominally constitutionally federal states, but in only two of
these, Argentina and Brazil, do significant poﬁe?sldeVOlve on the State or
Provincial governments. In addition, in Colombia there is significant decentral-~
ization of water management authority to river basin authorities and the
municipalities of the major cities. SRR ’ ’

In nominal terms, in most countries of the region the administration of the
water resource is concentrated in one organization. In reality, the situation
most commonly found is that the practical administration of the resource is
divided amongst various institutions, many of which are the major users of water
services within the pyblic Sector. Argentina, Bolivia, Chile, Colombia, Guatemala,
Paraguay, Nicaragua, Uruguay, Venezuela and the English-speaking countries of the
Caribbean ‘all fall into this category. In administrative systems of this type
co-ordination of ‘activities amongst the various institutions or across sectors
of use is important and is achieved by a great variety of means. These include
inter-Ministerial councils, and even specific co-ordination agencies, or they may
be merely ad hoc arrangements for particular issues. - ' o

A typical example of both the diffuse system of water administration and the
common hiatus between legal formality and management practice is provided by
Chile. The Chilean Water Code, one of the most complete in the region and, as
mentioned, widely used as a model by other countries, provides for the establishment
of the Direccidn General de Aguas (Watep Department) within the Mihistry of Public
Works as the sole administrative authority in water matters. Legally the Chilean
system is, therefore, undeniably highly centralized. The functions of the
Direccidn General de Aguas include the ‘'study and implementation of plans for the
water resources of Chile, the granting of all rights for the use of water, the
establishment of priorities for water rights, the maintenance of ' information systems
both for the supply of water and other hydrologic characteristics and the registering
of all water right concessions, the formulation' of criteria for the conservation
of water, for control of its use and for water quality, authority to change the
water source of any user, and authority to undertake the study and control of all
water-related projects.
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This centralized authority of the Direccidn General de Aguas is, in practice,
considerably diluted by its lack of financial resources and the existence of
powerful public~sector water users. These include amongst the most important:

a) the Irrigation Department, responsible for the construction and management
of irrigation works built with public funds, and the National Irrigation
Commission, responsible for integrated development of irrigation on a river-basin
or regional basis; :

b) the National Sanitation Works = Service (SENDOS), responsible for drinking
water supply and sanitation; ' ' S

¢) the National Electricity Company (ENDESA) responsible for the study,
design, construction and operation of hydroelectric power stations.

A system such as that described as existing in Chile, which might with
justification be regarded as fragmented in terms of function, is found with
variations in many countries of the region. In the Chilean case, nearly 'all
sectors have single centralized institutions, the major exceptions being water
supply and sanitation and electricity, where there are regional institutions as
well as some private companies. : ’ '

In the federal countries Argentina and Brazil, territorial decentralization
is common, and much more complete than in the case of Chile or the other countries
with unitary governments., In Brazil, for example, the authority to legislate
over water is given concurrently to the federal and State governments, with -
hierarchy accorded to the federal government. In general, however, the states
intervene more actively in the administration of the water resource. In Argentina,
the Constitution gives the authority to legislate over water to the National
Congress through the legislation in the Civil Code. The bulk of the water
resources are, however, part of the public domain of the provinces. This
situation considerably limits federal jurisdiction over the water resource.
Administratively, however, it was reversed in all but a few of the richer provinces
by the growth of strong federal bureaucracies in certain water use sectors,
for example Agua y Energia in hydroelectricity, and the national drinking water
supply and sanitation agency, Obras Sanitarias de la Nacidn. Since 1980 the
administration of the works and services formerly managed by these federal
bureaucracies has been transferred to the provinces. Despite the existence of
these federal agencies the administrative system is diffuse, however, with a
large variety of institutions within both the federal and the provincial
governments. ' ‘ R '

‘The second general type of water management system, where one institution
predominates over others, is found in Costa Rica, El Salvador, Panama and Peru.
The last-named country is perhaps the best example in ‘this group, where there: is
centralization of authority within the water management system without there
existing a single water resource institution. = Under the General Water Law
(Ley General de Aguas) in Peru the major share of the public powers over the
water resource has been delegated to the Ministry of Agriculture, in addition
to its particular sectoral responsibility for irrigation and other agricultural
uses of water. As distinct from what happens in Chile, the concentration of
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authorlty on the control of water rlghts 1s made into effectlve admlnlstratlve
centralization through the Higher Water Counc1l (Consejo Superlor de Aguas) )
responsible for the overall policy of water resource administration. The council
has as its members the Departments of Water,.Industry, Electricity, Mining,
Health and Sanitation Works,. .The relative Weakness of the General-Directorate
for Water Department compared to the better capltallzed water user Departments
is balanced by its presidency of the council, A somewhat similar organization
of administration is to be found in Panama, but in Costa Rica it is the National
Electricity Service (Servicio Nacional de Electricidad) that is responsible for
the granting and registration of water rights, not the MlnlSth of Agriculture,
and thus the electricity service is the prlmary water resource management '
institution. o )

There are four countries in Latin America -Cuba, Ecuador, Honduras and
Mexico- where:the: administration of the water resource is both formally and
practically centralized in one institution. As in the other groups into which
administrative.types have been divided, there are dlfferences amengst these
countries, but.the important common feature 1is the .centralization of the adminis-
tration of the water resource. In Mexica, the only 31gn1f1cant water usé outside
the direct control of the Water Resource Division (Secretaria de Recursos Hidrdu- .
licos (SARH)) of the Secretariat (i.e., Ministry) of Agriculture and Water Resources
is hydroelectric power generation.. Other. uses, with some exceptions, are
controlled by the different divisions of the Secretarlat. Interestingly, perhaps,
within-the monolithic structure of the Secretariat there is considerable
decentralization of operating authorlty to river ba31n commlSSlons. The "authority"
of the Secretariat is enhanced by the fact that in. Mexlco, as distinct from the
other Federal countries.of the region, the Federal Government possesses authority
and jurlsdlctlon over almost all waters. .

. A I AR
.3, .River ba31n‘author1t1es -

Latin Amerlca has had relatlvely w;de and varled exper;ence w1th rlver ‘basin
authorities.. It is in. Mexico, as has been mentloned, that w1th1n the centralized
system, the river ba31n agency approach to uater adanlstratlon has been most
highly developed, and such agencies have extenslye authorlty in six of the most
important. basins in.the country. Recently,. however, the creation of regional
water agencies (Organizaciones Regionales del Agua) has been proposed These

are not .defined on the basis of individual rlver ba ;ns, and the1r creation would
imply a substantlal decentralization of the authorlty of SARH. They would
comprise councils on which local as well as federal interests would be represented.
The only other country in which river basin agencies have been used on any
appreciable scale as administrative devices is Colombia, which has five agencies
for the most intensively used rivers; the oldest of these are the Autonomous
Corporation for the, Cauca Valley (Corporac1on Autdnoma del Valle del Cauca) centred
on Cali, and. the Regional Corporation for the Sabana of Bogoté and the Ubaté &nd
Chiquinquird Valleys (Corporacidn Autdnoma Regional de la Sabana de Bogota y de
los Valles de Ubaté y Chlqulnqulré (CAR)), centred on ‘Bogota.
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These are the most highly developed river basin institutions in the region.
CAR, for example, is a decentralized agency whose jurisdiction includes the
authority to plan and develop the water resource and to operate and maintain the
required works to achieve such development. It is likewise the executing agency
for the Colombian environmental code within its areas of jurisdiction. Similar
powers are possessed by the corporations of the Cauca, Sing, and Medellin Valleys.

Brazil, Argentina and Uruguay have made only limited use of the river basin
authorities. One interesting case is that of the Corporation for the Development
of the Sao Francisco Valley (CODEVASF) in Brazil. The Sao Francisco river is the
major river of north-eastern Brazil, with a basin covering more than &40 000 square
kilometres distributed among five states, Minas Gerais, Bahia, Pernambuco, Sergipe
and Alagoa. The Sao Francisco valley project was created as an integrated plan for
the economic development of the valley, based on the model of the Tennessee Valley
in the United States. One of the focal points of the plan was "water control",
which meant the regulation of the Sao Francisco river for navigation, irrigation
and the generation of electricity. Despite the initial integrated approach to
the development of the resource, the results have been remarkably single~-purpose,
restricted largely to the construction of the Sobradinho dam and related hydro-
electricity facilities. The influence of CODEVASF over other uses has continuously
run into the problem of State and federal institutional constraints which have
still not been satisfactorily resolved.

4, Changes in administrative systems since the
United Nations Water Conference

The sections on water legislation and administration summarize the prevailing
situation, including changes made in the years since the United Nations Water
Conference. A clearer impression of the changes that have occurred can be gained
from the replies to a recent United Nations questionnaire.18/

In general, few countries have changed their administrative structures since
1977 (see table 18). Where change has occurred there has been a movement towards
greater co-ordination among the central and regional or State governments and even
a slight tendency towards the strengthening of river basin commissions in a
minority of countries. It is interesting to notice the variety of co-ordinating
mechanisms that have been created. It is also noteworthy that change is more
prevalent in the larger countries of South America than in the smaller countries
of Central America and the Caribbean.

5. Multipurpose water use management

Increasing urban demand for use of the water resource, for water supply on the

one hand and waste transport on the other, for expansion of irrigated agriculture,
and for the spread of water-based recreation as improved transport for access
reaches larger numbers of the population, have all played their part in
heightening the complexity of water management in Latin America. The extension of
management practice to take account of the environmental dimensions of water
resource development decisions is only one amongst many new challenges facing

water management.
/Table 18
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-"iTahle 18
0L Yo r)' " V A{
SEﬁECTED REPLIES 10" UNITED NATIONS QUBSTIONNAIRE

(Number of countrles 1nd1cat1ng change a/)

[P

Qnestion 1

Please 1nd1cate whether changes have been planned or implemented since the
United . Nations Water. Conference in your country's institutional structure
for co-ordlnatlng water resources activities?

Soufhb'v» .. Central English

America .. Amerlca and speaking
and Mexico . Caribbean Caribbean Total

Changes in central co~ordination

national government 5 1 0 6
regional or State .

governments R - T 1. 0 6
river basin 3 0 0 3

Question 2

If the answer to 1is affirmative, does:the change or plan provide for an
institutional structure at the national level. for co-ordination among some or
all of the bodies that have respons;bllltles for water resources matters?

o

Co-ordination among all institutions u 1 0
Co-ordination among some institutions . 1 ., .0 0 , 1

Question 3
- If there is no central co—ordlnatlng machlnery (at the natlonal level) at

the present time, are the water-related .inteprests dealt with in the context
of the national development plannlng process?

Through the planning institutions 3 1 0 4
Through an inter-Ministerial. Committee 3 1 i 5
2 1 6

By Ministries acting 1ndividually ; 3

FEER

a/ Notall 'countries replying t& the gquestionnaire replied to all questions.
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It is undeniably the case that water management techniques and institutions
have been modernized in many countries of the region. Great strides have been
made in improving data collection concerning all aspects of the water environment.
In particular the modelling of flow régimes using computer techniques is becoming
routine; and increasing concern is being shown as to the ecological consequences
of water management decisions. More tentatively, water demand is being seen as
subject to management. Despite these and other management technology innovations,
however, water management remains generally single use-oriented and integration-
is an exception. ' :

For example, less than 20% of the reservoir capacity behind large dams
constructed or under construction in the last decade can be classified as multi-
purpose. Similarly, basin-wide water management programmes, even when undertaken,
have a tendency to break down into a series of individual projects which may be
efficiently managed in themselves. Comprehensive regional development related to
water resource projects, although agreed upon as a laudable objective, has still
to be effected on more than an experimental scale. Significantly, perhaps, at
a recent seminar organized by ECLA, the majority of the projects represented were
in practice multipurpose and involved in regional development although many were
originally conceived as single-purpose projects managed by sectoral agencies,
such as electricity companies or irrigation departments, or specific agencies
set up for the project, for example the Technical Mixed Commission formed to
manage the Argentinean -Uruguayan project at Salto Grande.

Reasons for the persistence of use-oriented or single-purpose management
are manifold and vary from country to country. There do exist, however, some
underlying general conditions: i) the high degree of centralization of decision-
making authority in the Latin American and Caribbean government traditions;
ii) the physical configuration of the region giving rise to short watercourses;
iii) the relatively simple water-demand patterns prevalent until recently; and
iv) the general absence of regional integration which might lead to the development
of international basin management agencies.

It is undoubtedly the high degree of centralization of decision-making
authority which has done most to obstruct the emergence of integrated river basin
management. Centralization militates against the successful establishment of
decentralized or regional institutions of any kind. The absence of a decentralized
government has aided the maintenance of strong single-purpose management ’
institutions responsible for irrigation, hydroelectricity, and water supply.

The domination of these single-purpose institutions has contributed to a very
disparate water management situation in the region. In general, there is a lack of
homogeneity in water management practice. It is not surprising, therefore, to
find that incorporation of particular considerations in the water management
decision-making process is similarly heterogeneous. For example, a typical
situation is to find the water management agencies somewhat side-stepped in the
environmental management process. Consequently, environmental considerations tend
to be imposed on the water resource management process from outside by the inter-
national banks, by Ministries of Health, or in the form of general codes of
environmental conduct.
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In terms of management action, the prevalent situation can be described as

characterized by the use of single-purpose and single-means strategies with
isolated occurrences of both multi-purpose and multi-means approaches. .In most .
countrles, one or more individual government agencies -sometimes Ministries, o
as in Mexico, but more commonly autonomous institutions such as Agua y Energia in
Argentina, ENDESA in Chile and. the regional corporatlons in Venezuela— dominate
the water resource management system. Thus there is an empha51s on the construction
of individual. water use—development projects. . Machlnery to resolve confllcts at
the river basin level is rare. In water resources, as in most act1v1t1es,
integration and resolutions of conflict tend to occur at only the hlghest most
centralized, decision-making. level, : : RTI

 As has been discussed, this .is desplte the fact that, in Lat;n Amerlca, there
has been a relatlvely wide and varled experience in attempts to. establlsh rlver..
basin authorities directed towards multlple-use management at the rlver ba51n
level. :

The. Colomblan river valley: corporatlons ‘could serve as a model for the reglon.
However, such a degree of devolutlon of authority is unusual. Multlupurpose
management is undenlably creeping into water management at the level of natlonal
plans but a large gap still exists between the national plan and practical i
management. The real power over the resource remains with the user 1nst1tutlons,
particularly as regards energy and to a lesser extent 1rr1gatlon.
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Chapter 5
NATURAL HAZARDS

A natural hazard can be viewed as an extreme event which has repercussions on man
and the environment, causing physical, ecological, social and economic damage.
Natural hazards may be of geophysical or metereological origin but it is the

latter which are of significance to water resource management. Many areas of
Latin America and the Caribbean are prone to natural hazards arising from extreme
events related to the water resource. Unfortunately, however, the regional impact
of natural disasters is not known; but three of the four main natural hazards,
drought, floods and tropical cyclones, are both water-related and of frequent
occurrence in Latin America. The other main hazard, earthquakes, is also frequent
in the region, but outside the focus of this report.19/

The three main water resource-related hazards, together with six minor
water-related hazards, accounted for 30% of all deaths from natural hazard
disasters in Latin America for the only period in which statistics are available,
1947-1973 (see table 19). There are, however, considerable differences in the
relative seriousness of water-related natural hazards, and in the type of hazards
prevalent, between the two major components of the Latin American region: Central
America and the Caribbean, and South America. In the former, half the total
disaster deaths, equal to half the deaths due to water resource-related hazards
in the region as a whole, are caused by typhoons, hurricanes and cyclones, while
in South America the largest number of such deaths is due to avalanches, a
relatively minor hazard on the global scale.

A. The distribution of natural hazards

Many areas of Latin America and the Caribbean are prone to natural hazards arising
from excess or shortage of water. There are large areas of the region which
suffer from acute shortage of water and others which regularly suffer from excess
in the form either of floods or of tropical storms.

1. ggought

Drought is the failure of rain to fall for extended periods, creating water
deficiency, and it is possibly the most insidious of natural hazards. It tends to
develop slowly and in terms of its impact on human society it is difficult to define.
The hazard of drought cannot be expressed in meteorological or hydrological terms.
It depends upon the particular coincidence of human and natural conditions.

The main causes of drought, all of which are opurative in Latin America,
are:gg/

i) widesprend ~nd persistent atmcspheric subsidence, which results from the
peneral circulation of the ~t-osphere. Such subsidence is creatod in sub-tropical
latitudes, the najcr areas affected in Latin America being the north-cast of
Brazil, northern Chile and southern Peru, and northern Mexico;

/Table 19
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ii) localized subsidence induced by mountain barriers or other physiographic
features. The area affected in Latin America is very restricted as the phenomenon
tends to occur only in the middle latitudes. It is the cause of the aridity of
much of southern Argentina;

iii) absence of rain-making disturbances, causing dry weather even in the areas
of most air. This is a major contributory cause of the aridity of the
Mediterranean summer, although persistent atmospheric subsidence plays a part.

It gives rise to the long dry summer of Central Chile;

iv) absence of humid airstreams. Some minor areas of Latin America, north-
eastern Argentina and neighbouring parts of Bolivia and Paraguay, for example,
are quite remote from sources of humidity.

The resulting drought conditions may be divided into various water shortage
situations. These have been defined as:

i) permanent drought, leading to desert surface conditions, in which there
is no season of appreciable rainfall, as in the Atacama desert;

ii) Seasonal drought, in semi-arid areas or sub-humid climates with a short
wet season;

iii) secular drought, in sub-humid regions in which drought occurs primarily
in one sequence of years alternating with sets of years of adequate rainfall;

iv) contingent droughts, which may occur in most temperate and tropical
regions in which water shortage occurs infrequently.21/

The following are the major regions of Latin America suffering from permanent
drought: lower California, the north and north-east of Mexico, the Guajira region of
Colombia, and a broad coastal strip on the Pacific Ocean extending from latitude 4°
south in northern Peru to approximately latitude 28° south in Chile, which
includes the Atacama desert, and vast areas of southern South America, including
part of the Bolivian plateau, an extensive tract of the Chaco (Bolivia, Paraguay
and Argentina), and the north-east, central-west and extreme south areas of
Argentina (Patagonia) (see Map 6).

The damage caused by the drought hazard is more serious, however, in those
regions where, because of wide variations in rainfall, there are recurrent secular
droughts. The north-east of Brazil is the severest case in point. DlNore than
25 million people are affected by droughts in a 5 to 7 year sequence; in this
century there have been 15 years of drought.

2, Tropical cyclones

Tropical cyclones or hurricanes, as they are called in the Caribbean, are
conventionally defined as circular storms with wind speeds in excess of 32 metres
per second. The average duration or life span is from 6 to 9 days but may vary
from a few hours to as much as 3 to 4 weeks. On average, eight tropical cyclones
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Map 6 o
DESERTIFICATION IN LATIN AMERICA

Desertification, World Map on

Source: United Nations Conference on \ e /
Desertification, A/Conf.74/2.
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sweep yearly over tie Caribbean and adjacent areas of the Atlantic Ocean, as well
as over the Pacific off Central America and Mexico. All the countries of the
Caribbean, Central America and Mexico experience cyclones on a regular annual
basis, particularls during the summer and autumn.

Cyclone storms are characterized by the centripetal spiralling of cloud bands
and associated he ivy or indeed torrential rainfall. Between the cloud bands,
rainfall is compe ratively light and at the outer circumference of the cyclone
frequently ceases. The volume of rainfall associated with individual storms
varies, but amouits of up to and over 500 millimetres are not uncommonj for
example, in Hond mras in 1982 600 millimetres fell in three days, and in Nicaragua
the rainfall frcm the same storm reached as much as 860 millimetres.

The losses caused by tropical cyclones are due to three factors, wind, storm,
surge and torrential rain. Although all three are potentially very damaging, by
far the most destructive is the rainstorm-surge combination in coastal areas which
gives rise to catastrophic flooding. - The storm surge is a rapid rise in the sea
level produced by the hurricane winds and falling barometric pressure. The surge
accompanying hurricane "Alberto" left more than 137 000 hectares of cultivated
land flooded and affected by salinity, and the flood water rose to 1.5 metres in
places.

3. Floods

Apart from tropical cyclons-related flooding, there are two main types of area
subject to flooding in Latin America: :

i) the lower valleys of the major rivers, where periodic flooding occurs,
as in the flood plains of the middle course of the rivers Parand and Paraguay in
Argentina, Bolivia, Brazil and Paraguay, the lower reaches of the Magdalena in
Colombia, the upper Orinoco plains of Venezuela, the valley of the River Guayas
in Ecuador and the valley of the Beni in Bolivia;

ii) the lower reaches of other rivers, where flooding is associated with
periods of high and intense rainfall. Such metereological events occur less
regularly and frequently and give rise to a random pattern of flooding.

Floods in the large rivers are slow in developing; for example, the extent
of the flood plains of the river Parand and its major tributary, the river
Paraguay, is so vast that there the flooding periods are very long. In the last
twenty-five years, in no major flood in the river has the period between flood
crest and flood peak been less than 15 days at Santa Fe, Argentina, and in most
floods it has been closer to 30 days.

In contrast, the short rivers of the Pacific watershed exhibit typical
"flash flood" régimes with very short crest-to-peak intervals, as in the flood
of July 1982 in Santiago, Chile. Floods of this type, because they are sudden
and fast, can be particularly dangerous and cause spectacular damage.
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The amount of damage attributable to floods bears a close relationship to
the nature of the economic development of the flood plain. In certain situatioms,
particularly som agricultural or pastoral uses, flooding of land may not only
cause no damage : ut may be envisaged as a beneficial process. One example is
afforded by the pure flood plains around San Fernando, Venezuela, where major
efforts have bee. made to retain floods so as to permit a longer growing season
for natural pastires which support livestock production. ..

In areas of high density of human activity, particularly urban areas, but
also in areas of intensive agriculture where crops cannot withstand prolonged
submergence, damage from floods can range up to the catastrophic.. Flood ‘
catastrophe is mainly associated with flash riverine flooding, extreme sea floods
or flooding in normally arid zones, such as the northern coast of Peru.

‘The forms of damage involved in flooding include abrasion and load damage
caused by the impact of flood waves and currents. -The effects include washing away
of structures and vegetation and soil erosion, drowning, the barrier to .= -
communication caused by the presence of the flood, pollution and -deterioration . ..
and the spoiling of cultivated land through excessive sediment deposition.

B. Measures for the mitigation of natural disasters

The Winter of 1983 in the souther hemisphere of Latin America has been
characterized by a series of severe floods which have affected Argentina, Bolivia,
Brazil, Ecuador and Peru; only Chile and Uruguay, although suffering floods, have
been spared serious flood-induced damage. Despite the extent and intensity of the
damage, in most cases the impact has been considerably mitigated by the pre- and
post-disaster measures taken in the different countries. Obviously, however,
there is a significant difference between the.types of measures required to ,
reduce damage from floods, whether related to tropical cyclones or not, and those
necessary to ameliorate the effects of the drought hazard.

In comparison with action in the case of floods, all the measures required
to reduce drought hazard damage are at least relatively long term. Drought is a
creeping hazard which if slow to arrive is also slow to. disappear.

Undeniably, the area of Latin America where the impact of drought has been
and ‘continues to-be most severe is northeastern Brazil. Without detracting from
the significance of the disruption caused by drought elsewhere in the region or
of measures taken in:other countries to reduce the damage done, Brazil's experience
provides the most outstanding example of efforts to palliate drought in Latin
America. S ~ :

The response in Brazil to the drought hazard in the north-east has been
multi-faceted and long term. It has been based on specific intervention by the
Federal Government through specialized institutions. . The first institution,
forerunner of the present Superintendencia do Desenvolvimento do Nordeste (SUDENE),
was created during the drought of 1903 although special commissions had been
established to advise on possible public action as from 1856.
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The range of measures includes the setting-up of permanent emergency systems
for food supply and employment, the large-scale development of irrigation, the
establishment of an elaborate system of agricultural research, resettlement of
population and a long-term development policy to reduce the region's dependence
on drought-sensitive agriculture. Unfortunately, despite all the action that
has been taken, the damage from the drought hazard continues to affect an area
of more than one million square kilometres with a population of some 20 000 000.22/

In other countries of the region subject to periodic drought hazard efforts
have been concentrated on attempts to improve the availability of water through
storage or the tapping of groundwater. In addition, in many countries, the public
authorities reserve the right within irrigation districts to control the use of
water rationing and establish systems for times of scarcity. Specialized
institutions like Brazil's have not been created, however, and responsibility for
responding to the hazard in the short run lies with the Water Departments, for
example in Chile or Peru, and in the long term with the institutions responsible
for irrigation. V

In attempting to mitigate flood damage, the countries of Latin America have
adopted three types of response: :

i) emergency measures, including the development of warning systems,
evacuation of population, movable goods and livestock and construction of emergency
flood barriers by sandbagging or temporary earth movement;

ii) control of flood flows by the construction of dams, or the inclusion of
flood flow stcrage capacity in multipurpose dams, dykes and other engineering
works;

iii) the regulation of land use in flood-prone areas, and other non-structural
measures.

Emergency measures are usually undertaken by civil defence organizations in
charge of response to all natural disasters. For example, in all the countries
affected by flood disasters in recent years it was possible to channel assistance
rapidly to the affected areas and to evacuate people and property. Such measures
can significantly reduce damage in the case of slowly built-up floods such as
those in Paraguay and Argentina in 1983, but rapid response in Santiago, Chile
in 1982 to an unexpectedly severe flash flood prevented loss of life, and good
organization in Cuba to some extent controlled the damage wrought by hurricane
"Alberto'.

Physical flood flow control measures are an effective response to floods of
specific orders of magnitude and have been adopted in many river basins in Latin
America to a limited extent. Nowhere in the region have flood protection works
on the scale of those found in the Mississippi system been built, although large
works are contermplated for the Parani in Argentina. Such works consist in dykes
or containing walls to control the river course and prevent overbank flooding; for
example, many of the Pacific coast rivers of Peru have been dyked, the lower course
of the Guayas in Ecuador was dyked in 1976 and the containing walls of the
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river Mapocho im Santlago, Cthe, are ‘currently being extended into the upper

suburbs of the 01ty The constructlon of flood control- dams and reserv01rs 1s
not common, e

Land use regulatlon as-a flood- damage mltlgatlon recourse is: applaed in
isolated cases within urban areas, but’ no ‘hational-policies exlst Jdlthough the
adoption of controls has been proposed in Argentina. In Jamaica a prdject to
produce a spatial ana1y81s of natural hazards has been carrled out, and in other
Carlbbean islands dlsaSter-Controllable areas have been ‘identified ‘86 ds’to
improve protection systems, most notably perhaps in Cuba, whlch has 'a natiomnal
dlsaster plan Prepared by the Offlce of C1v1l Defence. -

In the Caribbean and Central America, reglonal ‘activities to mitigate damage
from water-related natural hazards include those of the Hurricane Committee, which,
under the auspices of the World Meteorological Organization, co-ordinates national
and international activities related to early hurricane warning and flood fore-
casting. In addition much concern and interest have been shown by governments in
connection with defining comprehensive dlsaster-preparedness programmes both
within individual ¢buntries and for the Caribbean region as a whole. Their
endeavours have been assisted by the United States Government, which has established
a Caribbean Disaster Information Exchange. In contrast, regional action in
South America is limited to bllateral emergency assistance, although some

co-ordinatisen in flood forecastlng is maintained by the countrles of the Plate
basin,
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Chapter 6
EDUCATION AND TRAINING

The rapid economic growth of Latin America in the last decade was accompanied by

a notable transfer of technology in many areas of economic activity. Activities
related to water resource management have benefited considerably from this transfer;
but these benefits have not spread equally to all water uses. Technological v
advances have been largely concentrated.in areas of capital-intensive exploitation,
such as electric power generation, large-scale irrigation and urban water supply
and sanitation. In these areas, there has been much successful technological
transfer which, together with the development of indigenous ability, has
considerably augmented the capacity to resolve water-related development issues

in three sectors in the region. To supply the demand generated for well-qualified
professionals in the areas of technological progress a training system has been
developed. As a result, there now exist in Latin America and the Caribbean as a
whole groups of professionals and technicians qualified in many fields related

to the development and management of water resources. However, there are still
not enough of them and distribution between countries, areas of specialization

and levels of training remain uneven,

A. The supply of skilled personnel

Four classes of skilled personnel or manpower required for water resources can be
distinguished: engineers and scientists, higher technicians, technicians and
skilled workers. In general, in Latin America facilities and methodologies for
the education of engineers and scientists at the university level are widely
available. Such personnel represented only 5 to 9% of the staff employed in the
electricity, gas and water sector, i.e., the occupational grouping which most
closely represents the manpower structure for water-related activities

(see table 20). For the remaining 90% of manpower the situation is not so good,
and even where training facilities exist, they do not always generate a flow of
trained personnel to the water management institutions.

Undeniably, in the region as a whole, the best developed technical speciality
for water management is civil engineering, particularly, those aspects of the
discipline concerned with the design and preparation of projects for structural
works in both hydrology and sanitary engineering. To take one example, in Chile,
all the universities offer, on a regular basis, civil engineering courses in
hydrology, hydraulics and water management. Unfortunately, the relative abundance
of professional engineers in the region is not supported by other qualified
staff.

There is a pronounced shortage of personnel at the level of intermediate
technicians and skilled workmen. In the operation of irrigation works, in
particular, the level of technical knowledge of operators is often far below that
specified in the design of projects. In drinking water supply and sanitation,
although much has been done through in-house training of technicians and operators,
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Table 20

LATIN AMERICA SELECTED COUNTRIES: NUMBER OF PERSONNEL AND EMPLOYMENT

STRUCTURE IN THE ELECTRICITY, GAS AND WATER SECTORS

‘ - . " ' 7" Percentage
Count?y ??d-year S ‘gsisif  ,'Profeési§néi  Admiﬁiétrétive- Workeps
. : R and technical and clerical - | S
Bolivia (1976) - 2 143 - 8.6 25.9 65.5
Colombia (1973) . ou 968 61 - 20.5 73.0 .
Chile (1979) - = 28 100 5.3 38.7 56.0
Dominican Republic (1970) 1 711 5.5 41,3 53.2
El Salvador (1979) - 6 780 6.2 20.1 73.6
Guatemalav(i§79if , 5 731 | 7.§v h.5 77.9
Panama (1979) 6 367 9.3 " 33,0 57.7
Uruguay (1975) 16 120 4.8 . .. 33.8 61.4
Venezuela (1979) 49 569 ‘5.8$“%ﬂ

'

29.6

64,6

Source: Intefhational Labour

Office, Yearbook of Labour Statiétics, 1982.:
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the lack of intermediate or sub-professional trained personnel is seen as one of
the most severe constraints on the achievement of accelerated development of
water supply and sanitation during the International Drinking Water Supply and
Sanitation Decade.

Despite the recent increases in education and training for water supply
and sanitation, the subsector best provided with qualified personnel is undoubtedly
hydroelectricity generation, where because of the scale of the investment and the
nature of the technology employed much emphasis has been placed on the preparation
of qualified staff. Moreover, at least partly due to the commercial nature of
the subsector's development through autonomous public corporations or private
companies, salaries are higher and qualified staff tend to be both attracted and
retained.

One positive development in the 1970s was the overall improvement in
enrolment at all levels of education in nearly all the countries of Latin America
(see table 21). This improvement has been particularly marked in post-secondary
education (level three), but has also been remarkable at the secondary level.
This has increased the base of educated people to whom specialized training can
be given, and, with one or two exceptions the lack of people with secondary
education, for example, should no longer be a constraint on the supply of
technicians in the region.

B. The demand for qualified personnel

It has not proved possible to provide a complete evaluation of the education and
training needs or even of the facilities existing in the region with respect to
water resources. Education and training, and research and development, are
carried out in a great variety of ways, ranging from specialized short courses
to multi-year university education in innumerable institutions, some belonging
to the general educational and research systems, such as universities or
industrial training institutes, while other institutions are an integral part
of the water management sector itself. For example, in almost all countries,
the large institutions responsible for electrical generation, water supply and
sanitation and irrigation all maintain in-house training schemes for all levels
of personnel. In addition, in many countries there are specialized institutions
dedicated to training water management personnel within Ministries or in the
universities.

An idea of the scale of the system required for education and training can
be gained from recent discussions of education and training requirements for
accelerated development of the drinking water supply and sanitation subsector.

In the discussion of the requirements for trained personnel it was estimated

that to meet the current deficit and the new demands signified by the goals
adopted under the IDWSSD for expansion of service, some 300 000 trained personnel
would be needed. The majority of these -some 75%- would be at the lowest level
of skills, but this is exactly where the existing training systems are weakest.23/
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Few countries of the region have attempted assessments of total demand for
the education and training of personnel to plan, contract for and operate water-
related projects.

It has been estimated in Cuba, however, that during the 1980s it will be
necessary to increase fourfold the number of persons currently working in the
water sector; of these 17 000 would be university-trained staff and middle-level '
technicians. In the 1981 National Water Resources Plan of Mexico, it was estimated
that some 1 000 professionals a year were required in the water resources field.
Of these, half the demand would be for civil engineers and a quarter for
agricultural engineers. Such an increase in numbers implies a percentage growth
rate of 13% a year in the total number of professionals working in the sector,
excluding those working in the area of hydroelectricity.

The planning of human resources for water management and use is growing.in
the region and specialized sector surveys have been undertaken, particularly in
water supply and sanitation, but manpower projections have unfortunately generally
proved unreliable. With the exception of isolated attempts, like those cited
for Cuba and Mexico, no data exist in the region regarding manpower needs for
water resource management as a whole.

/Chapter 7
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Chapter 7
REGIONAL AND INTERNATIONAL éo—bPBRATION

In the years since the Mar del,Piapa Conference, Latin America's long tradition of
regional and international co-operation in the field of water resources has been
continued and strengthened. Fop the first time, a permanent intergovernmental
arrangement for co-operation has been established in the region: the Sessionall
Committee on Water of the Economic Commission for Latin America. A number of
initiatives have been launched»infhorizontal co~-operation both for the region as a
whole and for different subregions., Similarly, co-operation in shared basins and
international co-operation in investment have witnessed innovations.

A, The water resources of shared basins

Some 71% of the total surface flow of the Latin American region is derived from -
shared basins, which cover 55% of the total area of the region. In South America
international basins provide 75% of the total flow and in Mexico and Central
America, 24%. There is only one major international basin in the Caribbean islands,
the Artibonite, shared by the Dominican Republic and Haiti, and accounting for 17%
of the total drainage of the island of Hispaniola (see table 22).

1. International agreements on shared water resources

International agreements on study and development of basin resources cover fifteen
of the region's international river basins. In addition there are numerous
bilateral agreements dealing with frontier waters or reaches and tributaries of
continental river basins. These agreements vary, and include formal treaties,
exchange of notes, joint declarations, memoranda of agreement and finally informal
"actas" or summary records, which are the official minutes of meetings of the
interested parties (see table 23).

For example, the Uruguay River, which forms for part of its length the
boundary between Argentina and Brazil and for part of its length the boundary
between Argentina and Uruguay, is covered by quite distinct types of agreements,
First, there exists a general convention signed in 1960 among the three countries
on the exploitation of the river for hydroelectricity generation. Secondly, a
specific treaty was signed in May 1980 for the design, construction and operation
of hydroelectric works, which Argentina and Brazil plan to build on the segment of
river which forms the boundary between them; the treaty provides for the separate
but simultaneous operation of the generation stations, but not for the creation of
any agency. Finally, and in contrast, for the construction and operation of the
Salto Grande hydroelectric project on the Argentina-Uruguay stretch of the river
an international entity was created, in the shape of a joint technical commission
(Comisidn Técnica Mixta-CTM), under the treaty signed by the two countries in 1946,
to build and operate the dam and related generating facilities.

The majority of agreements, like those on the Uruguay River, are bilateral,
not only because multilateral agreements are more difficult to negotiate, but also
because in the region there are only 6 river basins shared by three or more

/Table 22
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Table 22

THE MAIN SHARED BASINS

HYDROLOGICAL

CHARACTERISTICS OF

Average flow

Basin Watershed Countries involved Area km2 at outlet
a/
- (m3/sec) a/

Grande or Bravo Atlantic ~ 238 600b/ 150b/
Tijuana Pacific 3 200 1
Concepcidn Pacific . . 26 635 10
Yaqui Pacific ! Mexico and United States 50 000b/ 110b/
Coleorado Pacific ) 5 SOOEy 60b/
Hondo-Azul Atlantic
Candelaria Atlantic | , } 33 500 280
Usumecinta-Grijalva Atlantic . Mexico and Guatemala 137 310 3 300
Suchiate Pacific | 1 410 80
Coatdn-Achute Pacific 1 437 45
Lempa Pacific Guatemala, Honduras and

E1l Salvador 17 423 380
Paz Pacific Guatemala and El Salvador 2 362 50
Motagua Atlantic Guatemala and Honduras 16 601 250
Goascoran Pacific El Salvador and Honduras 2 428 36
Coco or Segovia Atlantic Honduras and Nicaragua 26 549 950
Choluteca Pacific Honduras and Nicaragua 8 214 75
Negro Pacific Honduras and Nicaragua 3 039 50
San Juan Atlantic Nicaragua and Costa Rica 38 904 1 614
Sixaola Atlantic Costa Rica and Panama 2 930 180
Changuinola Atlantic Costa Rica and Panama 3 135 190
Juradd Pacific Panama and Colombia 250¢c/ 10
Total Mexico and
Central America 619 227 7 821
Artibonite Atlantic Haiti and Dominican

Republic 9 320 240
Total Caribbean 9 320 240
Juradd Pacific Colombia and Panama 8504/ 30
Catatumbo Atlantic Colombia and Venezuela 30 956 350
Orinoco Atlantic Colombia and Venezuela 982 000 33 000
Essequibo Atlantic ~ 155 000 5 000
Ama?uro Atlant%c :>Venezuela and Guyana 1 12 400 300
Barima Atlantic | j
Courantyne Atlantic Guyana and Suriname 78 590 2 300
Maroni Atlantic Suriname and French Guiana 68 990 2 500
Oiapoque Atlantic French Guiana and Brazil 31 100 1 000
Amazon Atlantic Brazil, Colombia, - 6 059 100 180 000

Ecuador, Peru, Venezuela,

Bolivia, Guyana and
Suriname

/Table 22 (cont.)
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Average flow

Basin Watershed Countries involved Area/km? at outlet
2 (m3/sec)
Patia Pacific Colombia and Ecuador 22 500
Mira Pacific Colombia and Ecuador 11 000 500
Zarumilla Pacific Ecuador and Peru 1 000 35
Tumbes-Puyango Pacific Ecuador and Peru =~ 5645 150
Chira-Catamayo Pacific Ecuador and Peru o 17 150 © 110
Lagos Titicaca Interior Peru, Bolivia and Chile 138 400 212
and Poopd o
Laguna Blanca Interior Peru and Chile
Zapaleri Interior Chile, Bolivia and
2 Argentina
Cancosa Interior
Todos los Santos Inter%or Bolivia and Chile
Cauca Interior
Cosapilla Interior
River Plate Atlantic Bolivia, Brazil, 3 092 000 22 000
Argentina, Paraguay ‘
. and Uruguay :
Laguna Merin Atlantic’  Brazil and Uruguay. , 60 650 450
Calle Calle- Pacific o ‘
Hua Hum
Puelo-Manso Pacific
Yelcho-Futaleufl Pacific
Palena~Carrenleufi Pacific
Pico '
Aysen-Simpson Pacific
Baker-Lakes Buenos = Pacific 106 320 3 700
Aires-Pueyrreddn
Pascua-Lakes San Pacific
Martin-Mayer o /Chile and Argentina
Serrano-Vizcachas-  Pacific
Don Guillermo
Penitente Rio Gallegos
Zurdo | 3 818 12
Ciake-Chico (Atlantic)
Cullen Atlantic
San Martin Atlantic 15 800 80
Chico Atlantic
Grande Atlantic ' o
Lago Fagnano Pacific J ' ' , 4 062 20
Total South America 10 874 831 251 714
Total Latin America 11 503 378 259 775
Percentage of total 56.0 71.0

Mote: The geographical names used above do not imply any opinion on the Qemarcation
"7 of frontiers or bordérs on the part of the United Nations Secretariat.
a/ Both the areas and the average flow are estimated.
b/ Refers only to the area in Mexico.

¢/ The area in Panama.
d/ The area in Colombia.
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Table 23

ON THE USE OF SHARED.WATER RESOURCES

TREATIES AND AGREEMENTS

Basin Riter Signatory countries Year signed
Colorado Ce Lorado Mexico-United States 1966-1970
Rio Grande & ande Mexico-United States 1906-1933
Ciamizal Mexico-United States s 1963
Lake Giija I ake Guija El Salvador-Guatemala 1957
San Juan “an Juan Costa Rica-Nicaragua 1888
Artibonite wwtibonite Haiti-Dominican Republic 1929 a/
Catatumbo Catatumbo Colombia~Venezuela 1903
and Zulia
Amazonas Tacutf Brazil-United Kingdom (Guyana) 1940
Amazon basin Bolivia-Brazil-Colombia- 1978 d/b/
as a whole Ecuador-Guyana-Peru- ‘
Suriname-Venezuela
Maroni Maroni France-Netherlands (Suriname) - 1915
Zarumilla Zarumilla Ecuador~Peru 194k
Tumbes Puyango Ecuador-Peru 1971 b/c/
Chira Catamayo Ecuador-Peru 1971 b/c/
River Plate River Plate Argentina-Uruguay 1910
Uruguay Argentina-Uruguay 1938
Pilcomayo Argentina-Paraguay 1939
Argentina-Bolivia-Paraguay 1941
Argentina-Paraguay 1945
Uruguay Argentina-Uruguay 1946
Acaray Brazil-Paraguay 1956
Parand Argentina-Paraguay 1958
Uruguay Argentina-Uruguay 1961
Uruguay Argentina-Uruguay 1968 c/d/
Paraguay Argentina-Paraguay 1969 c/d/
River Plate Argentina-Bolivia-Brazil- 1969-1971 c/d.
Paraguay and Uruguay -
Parand Argentina-Paraguay 1971
La Plata Pilcomayo Argentina-Bolivia-Paraguay 1972
La Plata Argentina-Uruguay 1973
Parand Argentina-Paraguay 1974
Uruguay Argentina-Uruguay 1975
Parani Brazil-Paraguay 1975
Mchusuma Mchusuma, Mauri Chile-Peru = 1929

- and Azuearere

ganalsg
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Table 23 (concl.)

Basin River -+ Signatory countries ©© Year signed
Lake Titicaca Lake Titicaca Bolivia-Peru 1935

Lake Titicaca . .Bolivia-Pery . C ... 1955

Lake Titicaca  Bolivia-Peru , 1957

Source: United Nations, "Legal problems relating to the utilization and use of

1nternat10nal rivers", Document A/5409, April 1963. P
Note: Reference is also made to international rivers in the Declaration o

Montevideo, in resolution LXXII of the Seventh American Internatiocnal
Conference in 1933 which was signed by all the countries composing what was
then called the Pan-American Union W1th the exceDtlon of the United States,
Mexico and Venezuela.

a/ National report of the Dominican Republic prepared for the United Nations
Water Conference. -

b/ IDB, Derecho de la Integrac1on, Vol XI, Noverber 1978, pp. 28-29.

c/ Natlonal report of Peru prepared for the United Natlons Water Conference. .

d/ United Nations, United Nations Treaty Series, No. 671, 1969 and No. 709, 1970.

/countries., In
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countries. In addi:ion, of these only the Amazon (shared by 7 countries) and the
River Plate (shar¢¢ by 5 countries) are of significant importance, Most bilateral
agreements are co .cerned with the delimitation of the courses and form of rivers
and lakes which mark political boundaries between nations, or with questions of
free navigation, Agreements dealing with irrigation, hydropower and integrated or
multipurpose riv:r basin research and development are perhaps more of a novelty,
and, with the e: ception of those between Mexico and the United States, date from
the second half of this century. ’

The leve s of co-operation and the degree of institutionalization vary widely.
Agreements are in general limited to exchange of information and preliminary
research and “oint studies, Usually, a joint (or mixed) commission is created,
with equal representation of technical personnel from each nation. Examples of
this type of agreement are many. Among the most important are those between Brazil
and Uruguay on the Quarai and Mirim Lagoon, the one already mentioned between
Argentina and Uruguay on the Uruguay River, and another between Peru and Ecuador
for the use of the resources of the Puyango-Tumbes and Catamayo~Chira basins.

The agreement for the use of the Puyango-Tumbes and Catamayo-Chira basins was
signed in September 1971. It provides for the joint exploitation of the two basins
for multipurpose use but concentrating on irrigation., The necessary studies for
the design of projects to develop the basins were to be jointly financed and
undertaken. In addition, the joint Ecuador-Peru Commission, through the respective
national sub-commissions, has power to co-ordinate water-related activities carried
out by the different national institutions in the basins., The Commission also has
jurisdiction over related resources, land, flora, fauna and the environment. ' As a
result of the studies completed, Ecuador and Peru submitted a joint application for
assistance to the Inter-American Development Bank.

There are several other examples of agreements which contemplate, in addition
to joint studies, the formulation of joint projects. An example is the agreement
between Bolivia and Peru on Lake Titicaca, Several recent agreements also include
joint construction and operation of projects. This is the case, for instance, with
the agreements between Brazil and Paraguay on the Itaipl hydropower development,
and between Argentina and Paraguay for the Yacyretd and Corpus hydropower
development, all on the Parani river. A higher level of co-operation demands also
a higher level of institutionalization. In these cases of joint construction and
operation projects, binational enterprises were created which have decision~-making
povwers greater than those of mixed commissions.

An analysis of existing agreements reveals that there is a general 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
matters, Differences of opinion which cannot be solved by consensus within such
entities are settled through traditional diplomatic procedures.

/2, Multilateral
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2. Multilateral agreements

The only work ng multilateral agreements are those on the River Plate basin,  In

the 14 years ,f operation since.the 1969 treaty was signed, -the most important
achievements >f these agreements have been: i) comprehensive. knowledge of the water
and other natural resources of the basin which represents aconsiderable improvement
over pre-exi: ting knowledge; 'ii) various agreements on questions of principle, for
example, it was resolved that bilateral agreements must precede deve;opment,of all
reaches of those rivers of the basin that form international boundaries, while in thr
case of successive international rivers, each country may use the water within its
territory as long as no significant. injury is inflicted on the other riparians
through changes in the quantity or quality of the flow; iii) as a basis for
integration and co-ordination of policies and programmes within the basin,
comparative legal and -administrative studies have been undertaken; iv) the concept
of the basin as a geographic and economic unit has been stressed and studies have
been carried out on measures to improve navigation, interconnection or road, rail
and electricity networks, -co-ordinated radio broadcasting regulations, and
communications in general. Many initiatives have not, however, gone beyond the
stage of preliminary research, -Practically all implementation projects have been
the result of bilateral agreements. The progress made can be ;attributed to a great
extent to the atmosphere of inter-country co-operation which has been reaffirmed by

the meetings of the Foreign Ministers of the countries sharing the River Plate
basin, « : S : :

One of the major achievements has been the establishment of the Plate Basin -
Financial Fund in 1977, with resources of US$ 100 000 000 drawn from the five.
signatory countries, The fund has been active since its initiation in financing
studies and design of various integration projects.

- In the River Plate basin other multilateral agreements have been reached whici
to a great extent are also the .result of this spirit of co-operation: for example,
the agreement between Bolivia, Paraguay and Argentina on. research and development
in respect of the Pilcomayo river, o

The more recent "Amazon pact" was signed by the Toreign Ministers of Bolivia,

Brazil, Colombia, Ecuador, Guyana, Peru, Suriname and -Venezuela on 4 July 1878,

The "Amazon pact" has wider and more numerous objectives than the agreements on
the River Plate. In particular, the pact refers to co-ordination of action among
the signatory governments in many areas of ‘development, not just in relation to
the water resource. Institutionally, however, the Amazon treaty is less defined
so far, lacking a permanent secretariat or working groups or particular topics,
such as exist under the River Plate agreements. '

On many occasions the notion of a continental convention on international
rivers has been discussed, The idea of establishing principles for the development
and use of international rivers in Latin America can be traced to some. of the early
meetings of the Inter-American system, The Seventh Inter-American Conference, held
in Montevideo in 1933, adopted a 10-point declaration on the industrial and
agricultural use of water resources.24/ The principles established in this
declaration were not binding; nevertheless, they have not only inspired other
attempts .at regional conventions but have been taken as a basis for many bilateral

/and multilateral
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and multilateral agreements among Latin American countries. With a view to
perfecting the 1933 declaration the Second Special Conference of American States,
held in Rio de Janeiro in 1965, decided to convene a specialized conference to
formulate recommendations and standards for the exploitation of international rivers
and lakes, However, the conference was not held.

Existing conventions or draft conventions will certainly continue to serve
as valuable guidelines for the conduct of States. To a great extent, the same
could be said of global conventions such as the principles adopted by the Stockholm
Conference on the Human Environment, the Mar del Plata Conference on Water and
other international instruments or recommendations for the exploitation of shared
water resources.

B, Multilateral loans for investment in water-related projects

Whatever strategy is adopted for the development and management of water resources,
putting it into effect entails investment. The international banks, despite t@e
changes in the international lending situation in the last decade, remain a major
source of funds for water resource development.

In the period between 1971 and 1982 the International Bank for Reconstruction
and Development (IBRD) and the Inter-American Development Bank (IDB) made loans for
projects related to water resource development of some UsS$ 8,7 billion, expressed
in constant 1975 dollars.25/ From year to year there have been considerable
fluctuations in the amounts of loans issued and changes in the proportion of the
loans allocated to the different water-using sectors (see figure 5). After 1977
there was a discontinuous but sustained increase in loans related to water
resources, but this fell off considerably in 1982, Much of the increase could be
attributed to increased loans for water supply and sanitation, particularly in
1980,

As can be expected, the pattern of loans is concentrated geographically both
by country and, perhaps more interestingly from the viewpoint of water management,
by river basin., In the period reviewed almost three-quarters of the loans were
made to just three countries: Brazil, Mexico and Colombia. Of the remaining
countries of the region only two received as much as 5% of the total loans:
Argentina and Honduras.

The distribution of loans by river basin, on the basis of the location of
the projects financed, is less unequal, although there is still a heavy
concentration in a few basins. The river basins with most projects financed by
loans from the international banks are the Caribbean, the Plate, the Tropical
Pacific Basins of South and Central America and the Gulf of Mexico (see figure 6),
There are a number of basins with no projects financed by loans from the
international banks. These tend, however, to be either unpopulated or in
Venezuela, which has not received loans in recent years.
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Figure 5

LATIN AMERICA: LOANS FROM IBRD AND IBD FOR WATER-RELATED
PROJECTS, DISTRIBUTION BY SECTOR, 1971-1982

Millions of dollars at 1975 prices
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Figure 6 ‘
CUMULATIVE PERCENTAGE DISTRIBUTION OF INTERNATIONAL

FOR WATER-RELATED PROJECTS,

BY RIVER BASIN, 1971-1982
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C. Activities of international agencies

Fifteen different organizations of the United Nations and three organizations
belonging to the Inter-American system, as well as the international banks, have
water-related activities in Latin America. The involvement of these organizations
in the water resource-related development of the region is complex and in many
countries of the region continues to grow. The emphasis of these activities is on
technical co-operation for pre-investment studies which account for approximately
90% of total expenditure.

Types of action vary considerably from organization to organization, both in
the areas of interest and in the kind of activities undertaken, Some organizations
are eminently specialized: for example, the International Atomic Energy Agency,
whose water-related activities are limited to isotype hydrology, and the United
Nations Children's Fund, which concentrates its activities in water supply and
sanitation for the rural poor. In contrast, other organizations, such as the
Economic Commission for Latin America and the United Nations Department of
Technical Co-operation for Development, cover the whole range of water-related
activities, although the latter mainly specializes in groundwater studies.
Similarly, there are considereble variations in size, from very large organizations
with many field staff, like the Food and Agriculture Organization and the Pan
American Health Organization, to small one-man units such as the UNESCO Regional
Office, although its work is supplemented by programmes directed from UNESCO
headquarters,

The actual involvement of the organizations of the United Nations system in
different areas of water resource development is presented in table 24. The fipst
column shows the different management and use areas, the second the organizations
with the main concern or responsibility for the area and the last column those
organizations with some interest in the area, for instance, in the specific context
of their main area of interest or in co~operating with other organizations,

A more detailed list of the programmes and projects of a selected group of

international organizations both within and outside the United Nations system is
presented in annex 1.
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Table 24

LATIN AMERICA AND THE CARIBBEAN: INVOLVEMENT OF ORGANIZATIONS OF

THE UNITED NATIONS SYSTEM IN WATER RESOURCES DEVELOPMENT

Use and management areas

Organization(s) with
main concern

Organization(s) with
interest in some
aspects of area

A.

MANAGEMENT FUNCTIONS

1.

Water planning, policy legisla-
tion and administration (includ-
ing river basin development
planning)

Water resources assessment
(collection, processing,
storage and dissemination of
surface and ground water data),
including the Application of
Remote Sensing and Isotope
Techniques

Education and training

UN/TCD, FAO, UNDP,
WB, ECLA

WMO, UNESCO, IAEA

UNESCO, FAO, ILO

UNESCO, WMO, WHO,
UNEP, UNICEF, UNIDO,
110, IAEA

UN/TCD, FAO, WHO,
UNDP, WB, ECLA

UNDP, WHO, WB, UNEP,
UN/TCD, WMO, UNICEF,
ECLA, UNIDO, IAEA,
UNCHS

4, Water and human environment. UNEP All others
Water quality management and
pollution control

5. Flood control (flood loss UNDRO, WMO UNDP, WB, FAO,
management ) UNESCO, UN/TCD

6. Drought management (desertifica~- UNEP, FAO UN/TCD, ECLA, UNESCO,
tion control) WNO, UNDP, WB, WEP,

IFAD
7. Technical co-operation among UNDP All others

developing countries (TCDC)

DEVELOPMENT AND USE FOR SECTORAL
PURPOSES

1.

Agriculture and fisheries
(irrigation and drainage;
rainfed agriculture; fresh
water fisheries; agquaculture

FAO, WB, WEP, IFAD

UNDP, UNESCO, WMO,
1L0, UNDP, UNEP,
UN/TCD, IAEA
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Use and management areas

" Organization(s) with

" main concern

Organization(s) with
interest in some
" aspects of area

2,

3.

Community water suppiy and
sanitation

Groundwater resources explora~
tion and development (includ-
ing well-drilling)

Industrial water use

Inland navigation

Hydropower

© WHO, ‘WB, -UNICEF, ~ -

UNDP, UNCHS

UN/TCD, UNICEF, FAO,
WHO, WB.

UNIDO

ECLA

WB, UNDP

FAO, UN/TCD, ECLA,
UNESCO, WMO

ECLA, UNESCO, WMO,
IAEA, UNCHS

WB, UN/TCD, FAO,

‘UNDP ©

WB, UNDP
FAO, WMO, UN/TCD

Source: Unlted Nations, Intersecretariat Group for Water, The United Natlons

Organization and Water, 1983,
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1/ Recent examples include Colombia, Departamento Nacional de Planeacién,
Estudio del Sector de Fnergia Eléctrica, Vol, III. Inventario de los Recursos
Hidroel2ctricos, Bogota, 1979; Ecuador, Instituto Ecuatoriano de Recursos qurau—
Ticos, Recursos Hidroldgicos Superficiales de Ecuador (first assessment), Quito,
1979; Peru, Oficina Nacional de Evaluacidn de Recursos Naturales, Inventario y Eva-
luacidn Nacional de Aguas Superficiales, Lima, 1980,

2/ FAO, Production Yearbook, Vol. 35, 1981, Notes on the Tables, p. 3.

3/ OLADE, EL potencial hidroeldctrico: Alternativa energética y desafio
industrial y financiero para América lLatina, February 1981. ,

4/ United Nations Economic Commission for Latin America, Water Management and
Environment in Latin America, Pergamon Press, Oxford, 1979, p. 65,

5/ Intervention by man in natural processes cannot be restricted to the
construction of physical works; this must be accompanied by other actions if the full
benefit of such exercises in environmental management is to be reaped.

6/ ECLA, Report of the Regional Seminar on Environmental Management and Large
Water Resource Projects, Concordia, Argentina, 30 September-2 October 1981
(E/CEPAL/L.262), Santiago, Chile. .

7/ A PAHO study made ten years ago on patterns of childhood mortality
demonstrated "that lack of water services has a direct relationship to excessive
postneonatal mortality and is an important measure of unfavourable env%ronmen?al -
conditions". See PAHO, "Patterns of mortality in childhood", Scientific Publicatilon
No. 262, Washington D.C,, 1973, p. 13H. .

8/ World Bank, "Measuring levels of living in Latin America: An overview of
main problems", in Living standards measurement study, Working Paper No. 3,

October 1980,

9/ PAHO/WHO, Health Conditions in the Americas, 1961-1972, Washington D,C,,

1974, p. 40.

10/ United Nations, Report of the United Nations Water Conference, Mar del
Plata, 14-25 March 1977, New York, 1977, p. 30.

11/ Peru, Plan Nacional de Ordenamiento de los Recursos Hidrdulicos, Lima,
1977, pp. V to VIII.

12/ Venezuela, Comisidn de Planificacidn Nacional de Recursos Hidr3ulicos,
Plan Nacional de Aprovechamiento de los Recursos Hidrdulicos, Vol. I, El Plan,
Caracas, 1972, p. 61,

13/ Chile, Ministry of Public Works, Riego y Drenaje en Chile, Santiago, 1980,
p. 59.

14/ See the points included in paragraph 44 of the Report of the United Nations
Water Conference, United Nations, 1977, pp. 30-31,

15/ Mexico, Comisidn del Plan Nacional Hidr&ulico, Plan Nacional Hidr&ulico
1981, p. 9.

16/ Chile, Ministry of Public Works, Riego y Drenaje en Chile, santiago, 1980,
pp. 53-57.

17/ For detailed discussion of the nature of water régimes in the ECLA region,
see United Nations, Abstraction and Use of Water, A comparison of legal régimes,
ST/ECA/154, New York, 1972.

18/ United Nations, Questionnaire on Present Status of Water Resources
Development: Progress and Prospects since the United Nations Water Conference,
March 1980,
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139/ These four natural hazards cause 90% of all loss of life and damage both
to human society and to the environment, See UNEP, Review of the Priority Subject
Area: Natural Disasters, Report of the Executlve Dtrector, 1977.

~ 20/ Taken from UNEP, op. Cltw, Pe 3.7 o

21/ Based on the dlscu551on in Keénneth Hewitt and Ian Burton, "The
Hazardousness of. a Place™, University of Toronto, Department of Geography, Research
Publication No, 6, 1971, pp. 98-99,

22/ An excellent review of the drought hazard and the response of Brazil is
to be found in- Brazil, Ministry of the Interior, Super1ntendenc1a do Desenvolviment
do Nordeste, Departamento do -Recursos Naturais, As Secas do. Nordeste, Recife, 1981,

23/ Pan American Hedlth Organlzatlon ‘Regional Symposium on Human Rescurces
for the . International Drlnklng Water Supply -and Sanitation Decade, Panama, July
1982,

24/ Resolutlon LXXII of the Seventh Inter-Anerlcan Conference ‘held in
Montevideo in 1933, -

25/ The amounts of loans. stated in the annual reports of the respective banks
have been 1nflated/deflated by the United States Capital Equipment Price Index,

;e
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Annex 1

ACTIVITIES OF INTERNATIONAL ORGANIZATIONS IN THE FIELD
OF WATER RESOURCES IN LATIN AMERICA






- 91

(4NOJB 3419Ud; Spue(s] uPeRe] |

spus{s] ueaqqrie)

(dNO4p 3$13Ud) SpueYsS] uewRe] |

| 1
(4NDJE 21193} Spuz(s uewse) |

(700 - 28 ~ A¥D )

|
| ATdeng Jajem OTIQn4 2 JO JuaeysS1ge}sy I Nb /101
| t i 1 + ONYTIST NUMAYD !
| [, N -
{ i i ] (108 - 82 - W) |
i (Spue(s! ]lews) ueaoquie] | spueis] ueaqqtse) (spue{st pa3dalas) ueaqqlse] | Spuels] ueaqqlie) i SPUETST 188G UT JU3RLDTBAI( SBIINOSAY J2jem boONN /a0
| | | i 10} UOTIR4B40-0) [2JTUYIAL | NYITAINYD !
i S [
) ! ! i (160 - I8 - ¥HE ) t
| spuels] ueagqtie) seweyeg 2y} JO UI[eamuowme) | seweypq ay) JO Ujleamuowwo] | R1ddNG PUP UDTYEJJOLSUBI| SUDTIRIYSQY Jajen iONR o/ Qg
i t | ! ¢ SYNYRYE t
| e -
! t ! | ( £00 - BL - ¥HE ) {
t 3auaptacsd maN 4o puels] t spue{s] ueaqqrie) AdUaPTADg N3N JO Puels] | DUIPTACL4 maY jO puels] i 4uUBEABRURY PUE JUINLOTRAB] SBJIN0SAY Jajep I ONn /ot
t ! | | HIR L i
i - —
| ! i | (810 - 19 - 9¥¥ ) !
(S31p0Q $232MPUNCJE 3 8344nS [[¥{F4yLopuliedeedidTjueliy Siajeld| 2UTJUAF Y t 2UTLAF LY I 92)5R§ UOT]PRIOJU] SBDINDSRY Jajem | oNp o/ QL
{ t | { ¢ YNLIN3S4Y |
!
| [ ! | (600 - 8 - W) i
|521p0q $31EMPUNDIE § 3DBJINS [1Y{21B14 JAATY{BPUTIUABIY 0JTA4IOPUT] BUTIUAELY ISAN-UIIOK | eUTIUAGLY T5BM-YIION | BUTIUSBIY SBAURION UT I ND /i
i | | | 5204N053Y 429N JO JUIeL0{AA( |
_l ——
| ! ! i ( G'1°09y 12rodd ) 'salpajelng {
i | (*¥*7)URIqQTIIRYIUSTEINL ¢ I8 4d0L] | I edliaey lesqua) 4O srys]  | juasapeusy a3Inosay Jajen Jo LOIFEINEI04 { 001xaR/¥1)3
| ! | i 31U} U STUANLIAADY ULITJIWY [RIUA) O} }40deng |
, —
| | | i . §t1009y W1 ABWLIE0L ;
| | | U23gq142] Yy pue edYsamy utjeTy [3AA] [2UOTRAYL AY) 18 SATITATIOE ADIN0SAJ ; Y103
| ! ! N 43}8M }0 uDIRUIPI0.0D 40§ }40ddng i
| S
! | ! (£11'09y wa31 3BERIGOI4 ) 1
| | : | UPauQI4e) 3yy pue edTsaEy UTYEY ‘ul4 UOTYIY eRely (3P 4R AYY jo i ¥133
| | 1 | UDT1E4UEATSIT AU} OF FILIUIBATIINS SAINSEAY |
_ T U o .
{ I 1 { ( 7*1°00Y 8331 avwedR0dd ) |
| i | ueagqrie] ayy pue edtuaey utjey) *|uaeapeues 204N0SA Jajem t i3
1 ! } 1 }0 322458 1EjuUIBLOJTAL] t
| - - —— P - .
| ! t | ( 1'1°09y w231 3ww2ip0l4 ) i
t i | ueagqrde) 3y} pue edtamy utieyy $334n05as J3Yen Jo Praly ayy 1 Y103
1 ! | { UT JOT}24340-0) [PIUDZTIOK |
{ v i | - |
| } t t | PuTji0dRy
t (108 saqe] (iaAT¥ ) i Jouty 1 Jorey t | NI1¥ZINVOND
1 AR08 y31vn ! (SIyNISY¥E NOISIAIT  3JAILYMISININGY i NCISIAIQ  3ATIWYISININGY | 1 2370 C ¥ 4 d0/pue ALl I TUNOTIUNYILINT
{ ! 30 3NN | 30 3WWN | i 40
! i B - t PR I A S S I RANDHOY
| 38§3H4S JIHIYEO0 AT AH JY¥IHAS IATLYILSINIRAY ' 1

XLIAIIOV 40




-~ 92 -

; i i ! ALddng Jajen !

“ 1 SpueTs] uvEaqqrie] jeale [edny [HYSEOD § SUN(s uequq| (RIJUN0T 341qUa) 11y ' fedny puz  senic ueqin | 433IND
! { | i I HRSeL | |

| e P e —————— [N —

1 1 | 1 1 |

{ 1"y ueagqLies) s S#se[1A []ewS | INDIJTY) PUB SenEeJap 63707 | $311UNEN0] (1295 07 YOTIINDOLJU] 3%l t 43180
1 | 1 ! ! $ URUNYS t

) - -

! i ! i i $3171UneN0] [eany 1

t { (edlJewy je.iuadueaqqrie] | S3TIUNYE0D (2uny I dopeates [3 yitm ease Japiog | 404 JajeR BUTYUTI( 1 433180
| 1 1 ! 1 } SYSNANOH |

[ ———

I t i i | sealy [edny vt - i
! 1QQTIBI{4102 4404 124} [NO| ULTEINA |SATITUNNROD [EINL JOOG pue [TewS|  (Sjuawellesdy] §]) 2[ewajeng | Uotjejlues pue iajep SUTWH( i 31NN
| i 1 ! | + ¥IeN3ivng I

| ) | ! 1 ( SIUEYIQRYUT Q00T - QO ) STIIUNENO] ([ews !
1 1 2141084 TE1404] ] sjuasejueda] ¢ | (1523-Y}40N) d0peAales 13 | pue 3Z15 €NTPaY 07 UOTIINDPOIIU] J3jeN | 430INR
! | 1 | | 1 H0O¥ATVS 13 |

! | | ! i uotTiejtues [ejuamu0d 1AL |
1 i spue{s] ueagqrie] i sgase [edny | (SadUTADdy4 () 2qn) | pue R1ddng Jajen [euny 1 4391HN
1 | i 1 ! ) vand !

[— . m———
! H 1 | { [
| i 2300131} | 20251NBMY)$04NIQI1S0Y0Jée TR | 21ATT0g | *UDN4O[AN3] 1RJNY PIIRIBAU] 4O dwWRIEOIJ i 433IND
1 1 i | | ¢+ ¥IAI08 !

! 1 | ! ! (500 - 78 - ¥vd ) 1
1 RENGEJRY JAATY | ey a1y | Renseley | RenpeJe | UOTEBTAZY JaATY JO) BUTUTRS] 18UDTSSAJDLY 1NN/ 001

I 1 ¥ H 1 T AYNIVYYd i

i 1 i ! i (10X - 28 ~ NOW ) t
f RATTEA JaRTY uENEY | (eariawy [eajua)) veagquaey | seanpucH *3°N i SRINPUDH *3°N I SW3ISAS BUTUUEY EUOTEAY / [euotiey IoAn /0310
| | t t | ! SYYNANOH 1
| e,
! t i | I €100 - 64 - IWH ) |
1 1318l | spuets] ueagqlie) | Saryunemod (edns pUR ueqsp | 11el i 1S80TAJES YDILASAY PUP UOTYLUO]dxXT | WA/ Q3L
| i : | ; 1318MDUNOLY AU} 0 BJURYSTSSY ! ILIWH i

. e —

[ | (800 -8 ~81) 1

H
| satpog safem IT¥ | 311384 {Ed1404] | (RI3UN0D 3UTIUd) JOPBATRS T3 | (AJIUN0D Bi19u3) JOpEAleS 13 | 5334n0S3Y J3jeN 4 AN A[J11[NK puE 1 ND o/ Qdig
! | t i t jU3sd0TAAA] JOy uely JBYSEN | NOQYATVS T3 |
fommmmnan e “i- - - frmemnnes - ! - - - e e
! | i i | | BUTIL043Y
| (*338 (aye] ddanty ) t { JoUTY 1 Lorey l | HOTLI¥ZINYSNG
t Aqog I3Lva ! (SYNISVYY | NOISIAID  JALIVYISININGY HOISIAIC  JATIVNISININGY | L23r 0oy d 40 7 pue LY S S S O PIUNOTL¥NY3LNI
! 1 { 40 3N 1 30 3NYN | | 40
fmmmemmemmee e “meee I s e - -t 40 31101y I WANOYDY

| JY¥INGS JIHIdY 4SO YTAH 1 343IHIS INTLVYLSININGY ! [

Sjuod T aTau]



- 93 -

J—

| seale 129520)

I

i !

| weagqrie) ay; pue edtysey uljey) 1 OHY4/S1430
| | ! ! | *57{e4N0 BuTiey S0) UBTSAG JO [2ruey |
__ t i | | 153387 [221404] UT UOTYEITYEOIIN] i
Sayey [e3T404) | Q201024 404 [ 1URYRIN FIOZENY] | ueagqqiie] agy pue edvsawy UIYeT uo S3aIPNYg Jo) S3TEOTOPOUIAN b ORY4/S1430
f i | { i PATJITLNIG UD 3I3r04g [EUDTRAY i
“ 1 | i | *RITTEND d3jem 4T |
}210qTY],/22505054UD0FET /230808 * ¥ vozewy pug j1ie4 1849U3) | | (E817}290Q¥IY) /enGeury /290B0g] S13pow (2214203120 JO UDTIEIT[ddE pue | OHY4/81430
| i 1 { | uUOTINT 04 JBYEM UO BIUBYSTSSE AIOSTADY i
” | t ! | +21050g JO yguveaeg ayy uo ) }
i 240807 13A1Y | 2ualepEey i 29050§ | edsemeuTpuUn] (/12TY5T] 1210345} 5324N052Y J21EM 3P UOTII0N4 | OHYS
{ ! I t )  $18K0130 i
., | t i | «30UaNTJUT 3P SEALE U Reg BUAFEYIR) 1
| anot [ap [eue) ¢Rey | euatepsey | 2udFLY42] | ergeclogeseatiog jo juaesyiedaq) 30 UOTANTIDE 40 [0JIUDD pue BUTIDITUON i OHY 4
| | i t | + VIEN0103 I
- o ——
| i { i | i
| | spue{s] ueagqrie] { satdjunod ueaqqtde) o] i S3137UM00 u2aQQIIe) t sjudeEIBeURN $deM UTSeE 1 OHYS
i t ! i i + NY39EINVD NYILSY3 i
_,, i i i | 'yeagqlse) sy} pue EDTIAEY uTie] JO SEANY f2dny 3yy uT §
| | } seade [edny { ueaqqIIe) ay) pue edramy uIje| $304N0S2Y 318K O UDI}EAIESUD) DUR UDT1RZITIY | WILE0H
| t ! i | 2y} 404 ( ddii ) 323044 [RUDIEAY Jorey |
i ———— .
i ¢ | l I I
; 1 | DIMT[JIOR i ( dHl ; P€®EJBDS4 [2ITRO[OJPRY [BUOIIELIAU] ; Q353NN
| ! | ! i |
e i b e e o e e o e e et e e 2o 2 i e [RST o
| | i t I UOTB3Y uedJt4asy uljeT ayy ut |
; pautgep aq o) ; pautap ag o] i pautap ag ol | ugaqquie] Ay puUe edliawy uIje| 2184343035 Due REOJOJPAY YT AL
| i | 1 i 5anBIUYIA| JT4D}0S] VO FBLLIEOIJ YD48ISBY PAjeuTpd0c] {
M ! ! 1 - 153T[44NG 12724 JOUTN JO UOTIETTTIQeyY pue |
| | Spueys] ueagqrie) | ([8103) wOPAIET) } SEWOYi‘}5  [SAWEr*3S § Seenylqs JO saustieg) RTddNG JafeN 04Ny FUBIPTIYY 40} 53DTALES d1seq | 433100
{ i i | } v VaIVNYC i
P— - — e - — e
t | 1 t i j9aroag UDTIEVTTIRENAY | INIINIA JUTES !
| quaduTptyGieTOnTtRgledTUTRe] | spus(s] ueaqqiie] | JUBIUTA'4G6ETONT 4G IRITUTNDY | S31491N0) LeAqYLe] { UAIPTIYY BUTIT 3URY SB3TAJRS | YIONT Ivies ‘A 43910
i | ! i ! 129rodg RIdeNs djen [2i0Y | VIIRINOU |
e B el i ! | - - =
i 1 | i | | BUTHDdaY
I (1312 ffe] f4aATY ) ! | Jouty | Jorey ) | ROILYZIN9ONO
{ A008 yiivn : (S)NISVYVYE 1 NOISIAIG  3nILVYISININQY | NOISIAIG  3JNDAVYLISININOY 1 133100 4¥d 40/ pue AL a1 1LY | TUND 1 LYNY3LNT
t 1 | 0 3WWN | 3 3N ! ! 40
| e e i e e t-- - S s ] b R AT O | T RANDYDY
! 3Y3IHLS JIHdYIIO0YL AN i JY43IHLS INTLYVYELSTINTIRTY | |
J e o s T T - ——— - - - om—— ——— - — ——————
*1U0Y ERG R
i A > »



- 94 -

"BUTISEI3404 pooly pue

| ! spueler weaqouie] | { J11gnday uedTUTEDY | AEOT0J0372804PAY $REO10403} 30045y NN/ OHM
! | | ! ! + J1MA43Y NYIININDC |

_l o~ on e e

! 1 1 i { *JUBNIA0I4WY puel D) t

| [ 984404 | $2UBT BPRERSUDZEWYS DIOUTID] ! 21qeoio] ! SITPNIG 1EI1EO[040238804pAY I NN/ ONA
! | 1 ! ! + YISW0100 )

" | 1 i { *UTSed JaATY UOZewy Uetlizelg i

| | ISEg L2uTY OZEWY { vozeny | 112249 | 3} JO REOTOY2WI]) PUE ABOTOMPAK LN/ DA
1 ] 1 I t + 1y |

foonm e - -

| | 1 1 | |

{ i | | u2agQlie] ay} pue edtuaey urgey A1 pue II] SUOTEaY 0y SJASIAPY [23150]04pRY LN/ Oum
! 1 ! 1 | PUR REOTOUPARY UD SANOJH BUTYION |

_ — [

| 1 t i | *SBIIUNENO] [2.nYy Paialredg pue [[ews spazts.antpay ut t

: UDOERY UDTI2ZTT1ge}g | I14130¢ 12euR) | (124nd)sadofjeaty ap uenpeug | 201y 3p 114351 | BI24%3 pue iajep 23sEM O 1850451 [euly pue juaeess) | OHY4/S1430
1 | ] { i 1U0TI323T10) Ay} 40j AEDIOUYI3] 3IB144DIdeY UD 3WER45044 Teuotsay |

|

] ] t ! | UOTI4ENSUD) UBERY 04 saq2A ]

1 | [S€ale Te4nJ PUR UBQINTJSE FUBQUN| ULALQTJE) AU} Pue edTsawy urjey| 40 RITTEND JO JUdWaADL du] t OHY4/S1433
} | t i | 40} IWELIF0.4 TEUOIBAY |

i

! | { { I |

| 04eURY JBATY f M 184 TR4qUR) { ! gy § UoTIRUIRR}UD) | OHY4/81430
| I | | { 104830y JAATY BOJS JIYEN JO JajsuRd) 1

I

| t 1 1 1 ( ¥d¥11Q 10aroyd ) i :

| ' ! s234¢ {eyny pue ueqdp | 18y30 § saT40%euBIs joe4 ueapuy| 'SUOIINIIISUL EelaNeg puE sajer BuTHULA( | OHY4/S141)
1 ! i | { 40 JU3W013AR] 1EITROIOUYIAL UD 303rOuy 1

_ - - —— —

! i t | | '40J PAIUNDIIY UON JBYER 4O UDTFINpaY !

i | | $23l2 [2UTBJE® UPQ] 1 ueaqqrye] Ayl pue 2atsaey uryey) UBNOILY S4N0JY euTsiey UEQUN 0} SadTAag | OHY4/SId1)
1 | ’ | | H 12324 JO UOTSU3YX] 0y BUWERLEOLY [EUDISAY |

| -

| | I ! [ TSUDTINTISU] BE2Janag pus sajen BUTyuTLg I

| | 158928 [2JNJ pUE UeQUnTaad sueqi)] URagqTde] ay) pue edlawy UrjeT) 40 530845y (210420807 40 BUILAYIEUALYS 1 OHY4/S14T)
| I i | | 343 404 awseisodg [euDTEAY 1

_lllll — ——— — cm—— S

1 ) i 1 | 1U0112TN404 [24NY PASILST] pUE Pa.aISN]] uT )

i i | seaJe [eJ4ny | UB3qqlie] ayy pus £aTJaBy UIRY]  (R[ddng JdIeR PuP) UDTIEjTuES JISe4 40 21QTISUOJSAY SATIUABY 4O | DHY4/SIdT)
i ! i | I JUSR4018A3] [EUDTINY1ISU] pue [23Tuyda) Joy a 8245044 [PUOTSAY |

i fmmos o s e { i 1 !

i | 1 { t | BUTjJoday
1 (1932 42421 saaATy ) | | 40UTH | dorey ! | NOILYZINYONO
i AQ08 ¥3lvn i (SIYNIsSve ! NOISIAID  3AIIVEISINIMQY | NOISIATIO  3IATLVNISININOY 1 133 ro0¥d doyspue J j 1 AT 17w 1IUNOI LYNYINT
! i ! 40 IwwN | 30 3wuN I | 40

f e s ! - - | 4 0 E R BV G | HANOYOY

t JY3IHIS JIHIYE90YT AN ) IY4IHIS INTIYYLISININGY | !

{ e et e e e

*3u0s 1 alqEl



i 0A2WD1]14 JC ISR

i

| senseley - OREWOI] T4 1 utseq 31R14 JAATY | 0ReROI 14 t Rensel2y 1 uesenpeleyg O i SH0

i | | ! | qules0]aAd] [2UOTEAY 1

~ - —— -
{ | | ! t |

{ ooey) ueaensesey f uiseq 31814 43ALY I A] 1eju8p1ad) uotsay | t 02ey) uesensedey Jo | SY0

| ! | | 1 {uaudo]aadp [BUOTEAL Pajessaju |

_ -

| i l ! | 008Y] uedg julseg 3je(4 JaAly i

i ooey) uedg | ulseq 23814 J4aATy i | | By} UT RBJIUI JO UDTIINPOLG puE UDTRINPOJS | SY0

| § | i 1 pOD) $1317U04, TRANINILIGE YY) JO UOTSURHX] t

_ — :

| i | t t rutseg 21814 JaATY Ay} UT $3140} jueAalad pue 1

| | urseq aje(d J4aA1Y | | ulseq ajeld'y PUTJEUS S@T43UN0]| $304N0SAL [JNYRY UD UOTIERL0JUT J1SEq 4O SISR[eu? i 540

| i H | i pue RIOJUBAUT JO JuUREaFIETU3 PUE BUTIEPd( i

~!Kl

i | | ! | 1

| { i | 20TJaey utye) ! *BUT95E2404 POOTH PUB SHOH 4O SUOTIRITTdaY I NN/ ONR

{ t i | t + SITHINNGD NYIGNY PUf YIINIWY TWHINID I

{mmmm e o i e -~ .
i I ! i | t

| i spues] ueaqquie] ! | ueaqquie] BUTARA4S YSI(AU3 | *BUTUTEL] Pup SUDTIeSad] 1EITBOTOLPARK i NN/ OWm

1 | | t f + SITYLNNQD NYIFEINYI SNINY34S HSITON3 |

|

1 t i i | 1331119807 S3N0SAY 43}eR [RUOTF3Y |

H I(ryrgMeRqQTIe]iatilaegdod] | | BoLIdwy [24jud) JO SPYIST | 2y} Jo BUTUAY}BURILS T NN/ O

| | t i 1 ¢ SAKHISI NYJINIWY TWHIN3D !

_K

H i | t { *BUT}SEI3404 POCT4 pue 1

1 13Uy )uBaqaTIE]4CI0UTII BUBTEPERY| | 2Y3ATBUAN : 55010.C3}2R04PARY REOTOLPRK I NRL S OMR

{ t i ! T VIINZINGN |

| - mm . - -
| 1 1 | i ‘REOT0I03}AM0LEY pue t

| | 3141084 [R43UB]FLO2ZTEYLIBITITL] { nagd i ABO]0I031AU0IPAH (RFOT0403}3Y [ WAL

f ! ! i i L M3 i

_llxili - i e - —

t ! i | t t

i {(ryrQ)uesqqrIe) a1 Toe4dod] | 1 eueue g | 1yueg 2380 e21501040313WCIPRY | NN/ OMA

| t i | { . OUHUNYS i

! — - e R S

| 1 | 1 i i

| 1 ('¥*])ueeqQrie]d it roeddodj | | S8 INPUOK i *quW4013/3D 10} REOTOSPRY PUB RBOT0I0238K ! NR Y/ OMR

f t ! i t 4 SYNNINOR t

| -~1 R Rt Rt I e it - - | -
| 1 ! t § t BUTI043Y

{ (*219 4] H1AATY ) ! t Joury | Jorey i 1 NGIIYZINYSYO
1 ,sgog 4319M ! (grNIsvs t NOISIAID  IAILVHISININGY | NCISIAID  3ATLWNISININGY | 1 J3rgyd o/pee 1P AT LTV 1 TYNOTLYNYILINT
| | ! 30 3NWN { 30 N t 1 +C
e B e S - - 4 0 31111 1 WANDYDY

1 JY43RIS JIKJVHEIOYTAN l JYIKR4S IAT LYY LSINTROY !

!




- 96 -

[ | | [ |
191U (7Y Y5 OReSpUR[S] veagqlie]| i S8TJUN0O ueanqtie) | Ueaqqrey ayy ut | [T
l t | J 1990044 RELSUT DUE JUASIT}}AG LRENY |

i ! t uotsay 0eqr] ayy 4o !
spueqsy veaqqiie) i (333u1A044 £1) 08QT) ! uotEsy oeqt) 1 JUaRA0[aA3] VO AMYS | 540

| | ! | +J178N4d3Y8 NYIINING] 1

i i | 1 |
DUBDTOA " s (ENERUBY)UE [4010) 8%ET] 2141284 1R31d0d | | | enFRIBITN | UBTJ JUBNIERURY UISed OTUJLIBOJPRY | [

| I 1 |  YNOVNYIIN |

243Y] € $34 Jar1y | ueagqlie] t ! ey t '8UDZ J3T3UCY, JO JUSN40T3A3( | sY0
| i | | |

SIUOGNF JBATY t 21,1384 [€ITdDd] | | Jopana3 1 ‘SEIYSA5 JTY4EIB0IPRY SO BUTUURTY | S¥0
| | | 1 + 40auna3 i

| \ ! | (EnBeIRIIN / 231y £350) / eweuey |
| (*¥*3)uBaqqT2234 91, 10841201404} | | edlJawy [RijuR]) 4o snepys] | 1393044 [RUDTIRUTIINK) €OTJaWY [£44u3) I %0
1 1 i | U1 ABJBUA [EUDTIUBAUDI-UOU jO UDTINPOLJ !

i | | | *30703G 045UBL| Y3 UT REJIU JO UOTIEALASUO] 1
i i ! 21qw0{0) i PUR UOTIMIISANG 4O UDISUNSLO) UD $Iar0lg ! S0
t 1 I | ¢ VIGW000 !

| | f | ( e13nZaudp ¢EPLUBY 1SIILIENOPRAN )  ( [YIQ1] |
| 1 | UBRQQIIE] Ay} PUB 20TJ2WY UTIEY| - SEULAT) K SENFY Bp [24FAU] O[[04JESQ P OUEITIANLIH] 04IUIT) | SY0

t
I
i
}
i
i
!
i
{
[
[
!
i
|
|
{ { I | | + LIV i
i
t
1
I
1
1
{
|
t
|
i
!
]
i
!
i | i | | 332N pue puBY 4O JUINAD]ANI] PIYRIFRIU] S04 344U3] UBDTLABY-JBTU] |

I ! i ! i niad [ap [edjua) earag |
[ndageTeduag enfag ayy ut surseg seuozeey | ! niad _ 1judvaseves [3UATU0J TAUS 1 sS40
t I i ! | 40 Apmg ase] I

| | 1 ! ORENDIT4 JAATY 3U} JO uTseq Jadd] |
UTS2Q OARUDI[T4 JAATY Jaddy | utseq ajel4 Janty | 1 e1AT[0g 1 34} UI UDTIEBTJJT Japun | )
| | | 1 UBNEO13ABP [24NINITIBY |

)
|

1
SUTIUED0|-BYENFRLY SJaATY | SUT{UR0| ] 1 115e4g { UTSEG SUTIUEID| - ERENBELY SJAATJ 540
| | | 1 B} J0 JUIWA0TAASD PajEISI] |
-1 : I ) ! !
i t i i | BUT}loday
(*233 s2ye] sdaAYY ) | | Jouty ! Jorey | i NOILYZINYONO
AQ008 y3iv¥nm i (SINISyg ! NOISIAID  3AILVAISININGY | NOISIAID  3ATIVYISINIWQY | 13 3royg4d 40 / pue Al Il Loy 1 TYNDLIYNYILINT
t i 40 Iwvm i 30 IWYN i i j o
: P | - ] i 0 11111 I WANDYOY
JY3IHIS JIHdYYODYTAH i JY¥IHIS SATLIYYELISTINIRGAY ! t

*3U0Z T H1qEl



_97_

aj01ew2] 40

|

i

| i spueys] ueaqqlie) t aj01ewe) I eqn) | quUaNdO13AR] [BaRY UO 03044 | Wil

{ | ’ | ! | +vand |

{

{ | t ! ! Jeg ap [n) jo I

i | spue(s] veaqqrie] | J2§ ap ") i ey l JUINGOTA3( [eINYy PUR UOTIRBTII] | (LM

| i | i i HpIL ]

_II —

| ! i 1 t 1321044 Juaedo(andg !

| oReR 434<f ; 2141084 TeR4UR] \ 1 niag | SeaJdy [24NY OREN 4N | agil

| 1 ! 1 [} T M¥3d l

| . . I e N

| | i | i Sat4qun0d 13geay BUTADIJOG S, dueg ay) ul |

| | spuets] upaqqlia) 1 pauiyep aq of | S3T4JUN0D UEBQQRTIR) 1 SWayshg R{ddNg  J3jER SO | w

i 1 i ' 1 JUIMIN0I4N] DUE  UOTSUBSX] JuBNdOanag |

IR e I — - N

| | i | “t 11 ¥sey4 t

| 3}1U0QT34Y 43ATY i spua(s] ueaqqiie] 1 1 1y1ey i S2a42 UDTYRETLLT JO UOTYE}TIqEyaY | an1

| l 1 1 t s ILIWR

[ U I O - . e

i | ! I t |

| oQideweiey pue @1U040) ' (s5eueTng) JTHU2IYY YI4ON 1 0QiJeeesey Pue 21U0JD) { aw2uling | 1UBN4013AAY 40 UDTiRJERYUY ‘ | S90

| i | | | 5 JWURINAS !

Rt ! -- —mes) | ! - e

\ 1 | | I | BUT|0ERY

| (*332 ¢@y2] 14BATY ) 1 1 40Uty | Jorey i i NOTIVZIINVOMC

| Aaod y3l¥n | (SINISVYE ! NOISIAID  3SAILWMISINIWDY | NOISIAIQ  3nIlWISINIWGY f 123 °7 0¥ d 40 / pue S T G N S RLTAISUHERH O

S I ! F 1 A0 N { | 8

[=mvmmnas - mrmes e T oo e i ENR I O [ RANOYY

| J33IHAS JIHIVYOOYTAH | JYIHLS EN DA I S N

_Ilvlll|!r..llv IIIII e e e g e T e e e o e 1 i e e e - . - U —————————
LoT 1osTgul

nisucs



- 98 -

i NR/ e

t
i

1 f I t | t i |
N L N/ L 70 I NR /7 QI § N0/ Q30§ NR/ U018 4 MO/ QD10 |
{ i i | [ | i i

|
{
1

(108 - 6L ~ ¥

SPUBTS] []EWS U UBBJO[3A3] $BJINOSIY JdjeN

40) UOY1R4a40-0] TE3TUYIR] | NYIGEINY)

I N0/ Q31G

| ! | I i i t f
K700 1 KR/ QIC M/ Q3U I NN/ Q310 1 NR/ G3U0 1 NR/ QMG 1 MR/ QOI0 )
t I f | ] | | |

(100 - 28 - wHe )

A1deNG Pue UDTIeYJ04SURL] 1UOT)IRIYSQY da%ep

+ SVHVHYE

I N/ L

i ! i ] | i I |
N/ QE oM/ QI M/ Qae I NF /@00 © NR /7 Q3L 4 NR/ Qe ! MR/ adLe !
i i 1 | ! | i |

( £00 ~ B/ - VHI )
UINdBEURY DUR JUBBJO[IAD] $3I4N0S3Y J3JeN

© SvWvive

e

{ i | i | l i i
i N/ Q340 NG/ Q0 1 N/ Q3 t i 1NN/ 8318
| i 1 | ] I i |

(810 - 18 ~ 99 )
W31SAG UOTIEBJ0U] 53D4N0$3Y Jajen

.
H

YNTIN39¥Y

i t 1 ! i i i I
wm /ol i i ! | | 1 K /7Que

( 600 - 8 - W)
SUTIUABIY JSaMLRION UT
$824N0S3Y JFeR 4O JUMED[BAR(

0dTXeM/Y103

i 0ot

| 0TXaW/A03 | i l ! 1 S21X3M/YT33 | i

( S°T°0%% 333r0d4 ) *SATEILLIS
JudeEBRURY 304N0S3Y 422N O UOT}EINELOY
Y UT SIUIRUIIADY URDTIAWY [RIJUI] OF 1404dNS

¥103

| 1 | 1 I I Y3 | I

( ¥°1°09r 9391 awsessoyy )
*I9AI] [RUOTEBL 2y} 78 SATIATIIR 224N0S3L
43388 4O UDTEUTDIO-0D 4O} }40ddng

¥103

I ¥103

i ¥13 [ 1 | 1 I v | Y13

( £'7°09v w97 awwedsold )
‘URLd UOTIIY e384 18P JBy BYY 4O

UDTI2IUANI[SNT By} 0} AILJUSEIdNS SaNsEdY

| 1 | l I ! ¥103 1 | 123

( 2°1'09y w331 awwespody )
*JUBNBELURE 304NOSBY J3}EM
40 S}034se [2UANULITAL]

¥13

t
! i 1 Y13
t

{ i

1 [2'F] t |

t i 1 ! | I |
t t

( 1°1°09y #2731 awswedsolg )
$SIOINDSAL JjEN 4O PIAT) By
UT UDT124940-00 [€9U0ZT40H

T041N0
ININUNY34
my
dn-"01104

NOI1¥¥340-00
TYINOZE¥0H
30

i
i
I
-1
I
!
I
| NOILOWONd

i
|
i
1
!
i
|
!

1 ! i i I
Pviv@ 40 1 S1O3r0¥d 1 S3S8N00  1S3IS07000HLIME SINYIINSNOD 1J¥N0S3Y ¥ILVAI
HIWV3S3Y  INOTLIVYNIW3ISSIQIINIWLSIANT JO! SNINIVYL 0 140 NOISNIII0 130 IN3WNOISSY! NO SONILIIW | S3TANLS
Q314 JILVKILSAS ONVIONIONVNIS ONYI LINANOD ONY | *STUNNYW 40 | UNY | 1¥34X3 40 [REIE]
! NOILVIIGNOD | NOILVATVAZ | NOLLV¥VAI4 | NOTIVS¥43¥d | NDILD313S | NOTIOMONd |

QEED
N0
v
$31qn1s

13aroyd

4

i0

o/pe LLIINTLDY

ERLI S O

ILIAILOY 40 SNEZIIVA TYNOILYEZIO
2 21q¥1



SITFTUNNND] (129§ 0 uOTIINPOIY] J3jER

o WY

$a141unes0] Tedny
3§04 ddjeR BUTYULL(
$ SVANINCH

!

433IND

Fr il I

301N

AINR

!

FEa)l (I |

430IN0

s2aqy [edny Ut
uD14e}1ueS pue Jajem BUTHUTI(

HIRA T

( $3u237Q24UT (00T - 007 ) S3TTuUneeo] [iews
puz 3Z1S WNTPaY 0% UDTIANPOJGU] J332p
1 ¥0QYATYS 13

EEL]

A3)INR

UOT3E}TURS [2UBNLDI TAUY
pue RlddNg J33ER [edny

¢ vand

430180

430180

1qUB8401aA3] [EINY PAIRIFAIU] JO BWWRIFOLY

¢ YIAL0:

[

M/ QT )

Nn 7/ Q34

I N/ 0240 | MR/ QLT

Nn /7 0318

( 500 - 78 - ¥¥d )

UDTYeETARN J3ATY J0) BUTUTES] TEUDTSSB3J044

+ A¥Novavd

NR /0344

NN/ 0310

N0/ 3310

{

(10X - 28 - NQH

 SYSNONOH

8395RG BUTUUBT4 TRUOTEAY / [RUDIEN

NR /0010

NA /7 0010

I |

1 NR /7 Qg 1 oNn /s QU

! |

NR 7/ QL0 !

NR /7 G010

N0/ Q0L

N/ 231

Nn o/ 0040

Nn /7 Q010

(100 - & - IWH )
+533TAJAG UDJLASAY puUe UDTIRJDTN]
$24ERpUNOLY By} O} duBySTSSY | [{TWH

I ONR Q31

NN/ Q4

LRIt

Nn /7 Q10

1
!

(500 - 8 -§13)
$304N033Y 1332 §C S 31413[NK pue

Juan40ianag 40 uep4 Ja1sey

40Q¥ATYS 13

t
Lt B
|

FEITE N
i

041NDD
ININVRY3d
ONY
4n-m07704

l

NO11Y4340-03 4
| WINGZINOH !

|
!

i0 t
NOILOWONd 1

R P

Nn o/ 0310

Nn /7 4210

i
}
|
i

Nh /0210

|
!

i

!
1 N /30 1 NG/ asd
1

LR I

|
|

(100 - 28 - A¥D )
RT44NG 2338M J11qng & JO JudBUSTIGelS]

+ ONYIST NYRAYD

HOYY3S3Y
[(RE}S]

vivld 30

$133royd

i
t
|

INDILVNINISSIQ I ININLSIANT 01
JTLWHILSAS ONYIINTONYNLS NV
1 NOILWIIdN0D 1

NOTL¥RTWAI |

§354N037
ONINIVSL 40
1INaN0D ONY
NOILVYV433d

I
1S319070Q0HL3N1 SINYLMNSNCD 134N0S3Y ¥3Lvm)

130 NOISNJA10 140 ININNDISSYI ND SONILIIN !
1 "SWNNYR 30 4 any l
| NOIiWNV4344 | NOILJ313S !

1434X3 40
NOLiOW0Y¥d

$3100LS
PRE)E]

1

|
¢

33N
01330
I
S31ANLS

: Loy 3

1337044

40/ pue

30

Allal

37111




OHY4/81d30 |

1

OHY3/51d33

:

| }

! | OHY¥d/S143D
I { l

|

!
|

OHY4/S143 1

|

!

ORY4/8143 §

| *saye] [2I1404[ UT UOTIEITYS043N]
| D S3TPNYS 40 SATE0[OROULAY
| PBIJI4NIE UD 308r043 TPUDIESY

OHY4/81430 1

i *RYIIEND 1392M JO
l S1apOW [23192wau}eN 0 UDTIEdTT4de pue
! UOTINTI04 JA}EN UD BIURYSISSE AJOSTAPY

OHY4

I ORYd | OHYd 1

| *@1050g 4O UBUUBABS BY) YO
] 5324N053Y 438N AP UOTBY044
! t YI9H0700

OHY4

! ORvd ! GHYd |

CHYd

1 *33UBNTUT 3P SBAJE PuE AP PUBEE}IE]
j JO NOTYNTI04 40 [043U0D PUE BUTLOYTUOY
! L YI8NG10D

0KV

i

i i OHYV4 |

] *JUITIERULY J3)BM UTSE
1 + NVIMEINVD NY3LSY3

WS0Y

VS

|

i i Jvusoy

WILS0Y

[148] 8y} pue £OTJawy UT)ET 4O Se34Y [edhy 8y ul
| S304NOS3Y J3}eM JO UDTIEALISUD] PuR UOTIRZT(TRR

b2yl 40y ( ddR ) 19ar044 [euTRaY Jorey

035380

i 6353Nn

G3SINR

! 00sawp i 0Jsan |

0353Nn

1 0353NR

0353NN

1 ( dHl ) ee2sE0Jg4 [BITEOTOJPAH [2UOTIEWIAIU]

{ N} /7 v3¥l

N/ YY1

I NN/ WYE

!

| UOTF3Y UEdTiawy utiel ayy ul
| $3TRJBYI03G PUE ABOTOUPAN Ul
|Y28] JT40305] U0 LELLEOL4 YOULBSBY PA}EUTPLOO]

430180

) 430N | |

1 J30INR

i

| *S3T[4dNS J3JEN JOUTY JO WOT{E}T{TQeyay pue
| R144N5 JajeR TB4NY $UBIPTIYY 40 SBITAJAG D1y
{ L yIIvwyr

t

| 199044 UOTIEITITqRYBY | [NIIMIA FUTES
| UBJPITY) BUTYT AU 53DTAJEG ¢ WIINT uTeES
! 193r0dg ATddNg JajeN (E4NY | YIINIROG

!
i

T081N0D
ININVMYIS ¢
Ny
dn-momes !

INOT1¥¥340-00

TYINOZ INOH
i0
NOT10K0Y4

i

I HI3Y3IS3Y
_ ndmym
_

S N

3 B

!
t
!

!

R

vivl 40
INOTIVNIMISSIQIININLISIAND 401 ONINIVSL 40 140 NOISRA4IQ 140 ININNOISSYI NO SONILIIN

t

! ! !
! I t

! e !

!
i

| A{ddng Jajen
| [B4ny puR  senlg uedsp
t Rt

-

$133r0¥4 | §3S4N0)  1S3T9070AOHLING SINYLINSNOD (JYNCSIY ¥ALYM

JIIWMILSAS ONVIONIONYNIS N1 JDNANGD GNY | STYANVW 40 1
! NCIL¥TI3W0D |

'
i

NOTIYNTWAZ | NOIL1V¥¥dI¥d | NOIIYNY4INd |

Ny

NCIJI3735

1
t

S310015
| 1314

133
301440
1Y
S31n4s

|
I L23r04d d0/pue L LT ATILDVY
I

T N ¢ I it

t i0 ERR S O




101 -

; +qUBWAA0L JeT pueY 10

t
]
| ! | I [ P ) HHE S B €31PNIS 120TE0({040RYBIIRSY
| 1 : | i I ! | | | | | i + VIRCCT
| . P, e 2 o e 2 i S i £ e e
_ | | | E | | i i | | ; 1 "yTsed Jealy woIowy UeTIIzel
i | t : [ ! ! ! I | I NS ONM | 3y} Jo RECIOYEMI]Y pue RSCIDILAH
| | ! | | | [ | | | ! | | HRIvAL ]
— ———— [ - -
i | i | | | | I | | ! i !
| i | NR/OWM ! [ | NR/OWA 1 NR/ONM i ND/OWR 1 ND/OWM I MR/ OWR { Nl pue TIT SuOTR3Y J0; S4ATIADY EILZOTOJPAY
| | | i ! [ i | | | | 1 | pue ABOTOJPRK UD S4NOIG BUTHOR
i meme e s - -
| | j 1 | | | t I | | | {PWE0]) Tedny PaJafjedg pue [T2NG ¢PazTS-WNID3Y UL
1 | OHYd/S1430 | OHY/SId3D | OHY4/SIHI) | ORY4/SIdN ! | OWY4/SId3D | OHYS/SI420 | OHY4/SI43 1 OHVA/SId3D | OHvd/S143 | | pue Jajem 3jsem JO 1504S1Q Teuly pue Juaeieadl)
| \ | | i | | ! i | | i {40 REOJOUYII| 29ETJd0JddY UD IWWEIEOLJ [RUOIFAY
| JN . .
| ! t | 1 i i | ! 1 i ! [ UsT}4ENSUD) VERNY Jo) Sajen
| | DHY4/SIS30 | OHY4/S1430 ¢ OHYJ/ST430 1 OHWI/STAI | | OHY/SIdI) | OHYA/SI43D | OHY4/SId30 | OKYJ/SI43D | OHY4/SIEID | | 40 A3TIEND JO JUINAA0JLE]
| | ! { 1 ! | [ ! i | i | 40) aeeeis0ld [RUDTRAY
i
\ | | | | | | | | | [ | [
| ] | | OHY4/51430 | | OHY4/S143) | | OHY4/SId3) | QHY/SIdID | | OHY4/S1433 | OHYd/SI43D | uotoeuTREjUO)
i | | i i | 1 i | i | | ] 10483UY JIATY BOJ) JVEM JO J3JSUES]
| R
| | i ! ! i | 1 | | i | ! { ¥a¥1iq 2arodd )
l | OHYd/S1430 | OHWYd/SIdD | QHY4/SId3D | OHWd/S143D | | OHYA/SId3D | OWYA/SId3D) | OWY4/SI430 | OHYJ/SIA3D | OWYJ/SIdID | OKVA/S1d3D ! *SUDTYNYTISU] BREJANBG pUB JdjeN BUTIUTI(
| 1 t ! | | | i | | i | | 40 USEd0TAAY] [RITROTOLYIB) UG IBrON
_....\l..x...lxx!\l ———
| i t 1 | | § | ! | { i t 140} PAJUNOIIY UON JI}ER JO UDTYINPAY
| | DHY4/S1d30 | OHV4/SI43) | OHV4/SIH3D | OHYJ/SI4ID | | OHY4/S1430 | OMYA/SId3) | OMYA/STAID | OMYA/SIdID | OHVY/SIJ3) | OWVY/SI43) | UBNOJUY S4NOJG [RUTRIRY UBQIR 03 531A43g
] i ! ! i | | | 1 i i i i 49j8p JO UDTSUBIX] JO) BWWEJBOJJ [EUOTEAY
!
| t | | i I ! 1 | | i | § 'SUCTING 19SU] ApRJAMAG pue JajeN BUTHUTIQ
[ | DHYd/S1430 | OHY4/SI4ID | OHV4/ST43D | OHV4/SId3D | | OHY4/SI43D | OHVA/SId3S | OHYQ/SId3) | OHY4/SId3] | OHVA/SIJI0 | OMve/SIdAD | J0 573345y 1212430W0) O BUIUAYIEUALNS
! t | | i t 1 i | i i t i 3} 10} awe2.5044 [RUOTERY
_llx o - .
| | ] | | I I | t | § i | *U0T}E[N404 [Ny PASIA4ST] Pue PaJaISNT) uT
| | OH$4/S1430 | OHY4/S1d3D t ORY4/SI430 ! ! | OWY4/SId3) | OHY4/SI43D | OWYd/SI3D | OHVJ/SIAID | OWY4/SIJID | DHYA/SId3] [UP) UOTIRIILRS JUSeq 40) 3[QI5UD4SAY SATIUASY 4O
| ! | I | | | | ! i i i |UOTIN}TISU] pue TEITUYIA] Joj BWERJBOL TEUOTE3Y
jrmaee ————— ——— —
] 1 1 | t j ! | | ! 1 | i .
! | i OHY3/S51430 1 | OHV4/514d30 | | QHY4/51430 | OHY4/S1d33 | | OHY4/SI43T | OHY4/SIdID | |
{ t | i ! 1 | | ! | { l 1 *ST{eJAN0 ButJey 40 UBTS3] JO [enuey
| -1 - ] Rt i | i 1 ] ] | ] J—
| | 0MLINDD  INCILWN340-03 I ¥tyg 30 1 SLO3r0Md 1 S3S¥N0J  1S3IS0TOUOHIIMI SINYITINSNOD 1JuN0S3Y ¥3LvA! | 1[N l
! | ININYWN3A | WLNCZINOH | HOMVISIY  INGILWNIWISSIOIINIWISIANI 101 ONINIVYL 40 140 NOISRJA1Q 130 INIWNOISSYI NO SONTAIZW i S3ION4S 4 EXIEE:
1 ¥yaRio | any ! i0 | 07314 JILYWILSAS ONYIONIINUNTS (INVI LINGNOD WY | *STVONWW 40 | (LA t1434X3 40 1 314 ! 14 { 123r0yd do0/pue L 1TALLIY
! I dN-MN104 1 NOILOWO¥d | | NOILVIIdHOD | NOTIYDTYA3 | NOTAVNVAIJ | NOIIVEV3d | NOILIINIT 1 NOLIOWOdd | SINRLS
f--- mmmmm— o . - | 40 ER DSt
| s KN ¥ 3 1 vood T Y N 0 I ooy 4 3 40 |
etttk Tttt e e e it ks S e ———— s ——— ————
AR A GRS
> A Y



V0

SY0 | ! i | SY0 i ! 022U] UPRENBRIZS 4O
1 i | JUBMA0TIAID TOUCTSAL DRYEdBaju]

038y} uelg ;uTseg el JaATy
T ABJBUI JO LOTYINPOJE PUB UOTIONROSS
l { | | t 1 POOj §4319U04; [24NIINITIEE Y} SO UOTSURHY]

o
=4
=
2
=]
[12]
g
2

1 ! | ] | | tutseg 3jeld laaly 2yj UT 521407 jueaafas pue
f I f ! 1 SY0 124N0SAS [eUNYeY UD UDTEEI0JUT ITSEQ JO STSATEUS
| | H } ! { PUe £104UBAUT JO JUIBIELEUD PUR BUTIEPe

] ! f I 1 | *BUTISEIAI0Y PODTJ PUP SHOM 4O SUDTIEDT[42M
! ! i ) i bt SITNINNDD NVAONY PUP YITNIWY TWNINDD

| | 1 ! | | *PUTUTRY] DUB SUOTIRY34] [2ITROTOLIDAY
I i + SITYINNGD HYITAIYYD SNINYISS HSITONI

| | i | | | 1393319907 S324N0SAY 2N [BUOTEAY
| | 1 ! | I 343 JO BUTUBLYEUAILS
+ SORHIST NYJINIWY TWNINID

102 -

! i ! 1 ! 1 'BUT}S2I2404 POOT4 Pue
t { { tOND/OHN [ NN/ oOWM REOT0J03TPE0IDRY +REOT0IPRY
1 ! t t §IENZaNAA

1 ! | 1 i | 'REOT0J0IYIN0IBY Pue
! ! t bOND/ ORM ) MR/ QWM REOT010333004pRY 4550T0J03%3Y

{ i i | i | ¢ N3

| 1 _ ! i 1 ‘
i ! i . £ NY/ OHR 0 NN/ OHm Tfued 8380 [PITS01040333W0IPRY

| t 1 ] t | T OYHUNYY

! | i t l f

! t | I NN/ GRM 1 N0/ ONR | *3U3W4073A3D UC; RBOTOIPAR PUR RBC(CU03YAY

| | | ! ! t + SEYNINOH

TONINDY

I ININVRY3d
t aNy

I dn-n0T04

1
INOT1¥4340-00
| WWINOZI¥OK

i0

NOT1OWONd

! ! | TEUT}S83404 PB4 pue
| | ! boOND/ONR L N/ DHm REOT0J02}3904PAY 1AF0[0J022N0JFY
! ! 1 ! | ! + S179N438 NYDINIHOC

e S e Bl Ty Uy

S3SYN03  1SIITGTIOIOHLIINI SINYLINSNGD 13¥N0S3N yILwe! 1 1337 I

INOTIYNIMISSIQ{ININISIANT 401 ONINIVML 40 140 NOIST44I0 140 LKIWMOISSYI NO SOMIIW | SIjams | ESIEEi
JILVWILSAS ONVIONIONUNIZ ONVI LONANOS ONY | *STENNYH 40 | M bo1¥34X3 40 [ax) ¢! ! v I 133rgyd 0/p@ L11AILDY

NOTIVNIWAZ | NOIIYNWG3Nd | NOILVHV4INS | NOILIATIS | NATIOWONd | I S3nanis

Ls

vy N 0D I 1 vy E |

i0 17111




103 -

i ! SY0 t I | | 1 | ¢ S¥0 i SY0

! voTsaY 02a1) Ay Jo

SY0 t UIMI0] 3R] UO SPRIS
{ f | | | t 1 i i t | $2173NG3Y NYSININDET
' . e e et et 2 ek o e e 1 i i e e e et o e
t t i t i i | | t 1 ! t
| i | S¥0 H | | ! | i i S¥0 ! SY8 SY0 i TYELBOLIPER
B i i | I | i | | ! t |
| S . — PR
t ! | l 1 ! l l i ! ! !
| | t t { t i | | ! | Sv0 SY0 | 1au0z JaTIL04; JO juandrasd]
i i | | | | 1 | | ! § ! v ILIWH
_|||| - - l|l||u.1)1|l|lv....lhx!llll:x, -
j | i t i i ! | i i i |
1 | { | Sv0 ! ! t | Svo J Sv0 1 SY0 t SY0 SY0 | *S¥3}5RS DTY4RIBOIPAY JO BUTUUETY
i { i | t 1 | t ! t i | b N0AYR33
|- - - . - e e o
{ | 1 | t f | | ! ! t t (BNBRIEDTN / 221§ £YI37 | 2WEUEY
§ | | | ! | i i ¢ | Y0 SY0 | 1339r044 TRUOTLRUTY (YY) 12Tty 1243M2T
1 i t | | } | { | i | i YT RELBUB TRUDTIMAAOI-UOL ;2 YOTINPOSY
oo — e e e s e
| 1 1 i { i | | | | t 1 T103325 14045UBSL AUg UT ABIAUT 4O UDI4EAJASLDY
| | t t t I ! i | ! ! SY0 S¥0 | pu UOTINYTISQRS JO LOTRHENSUCT 4B §337044
| i { ! | | | [ i I | i + YIaH0100
~|lx||1 - m——— e e -
| i | { | I i | | i 1 | ( ®]anzauay sepraay ssdjsenepeal b ( IVIGDD
| ! i SY0 | SY0 i S¥0 | | Sv0 | SY0 ! S¥0 l SY0 | sv0 SY0 {@p 1e453jU] O1(044253] 3p OURITJEWRIAWU] DJUATY
i t t { | i | i 1 { f 19UdWdD] A3 PAIRUEIU] 40§ BIFUB) UEITIAEY-1AYL]
1 —— - PN PRI
! t \ t i i t I i | i | N34 13p [e4ju3] 2ATES
{ t i SY0 | S¥0 i ! | 1 S¥0 i t S¥ | SY0 5Y0 1 1JUIWITTURE (2UITUC.
| t | { | ! i t H t t ! 40 ApNYS Bs8)
i - o R - o SO SR Uy
| | t \ | i | | 1 1 | § ORBWDI[T4 13ATY BY} 4O UT3eg 13440
i | i 1 . t i SY0 | | i | t SYo ! 3y UT UDIIRET ALY 12DUn
| i t | i ! t I t | | juBwdoyasap [24N3nILsSy
i - - T e o e S TS T S TS n T T T ha
1 | | I i i t i 1 i | i
| | | t | i | $Y0 | 1 0] i 1 g40 i 1S2q SUTYURIL)  BRINFTLY FIAATL
| | I ! | I | i ! ! ; i 3} 40 JRmL01BA3R PAYRUEA]
[T . - A e 2 e [ e m——————— e mm PO, RO PR
| t | ! t i | t ; i | ' OREMEI(14 40 €217
| | t i { | | i : : ' S¥o 1 \feREN5E.E4 JO
| i 1 i H } | ! ! | | juaedolara; [eucrTsay
T--!-!,,-.x_.-i-ii.i(T-.-I----.i_..!x-...-.l_..!!...?.-_.-1.-.!.---Ti.-!.li;T-!-..!..I._ ...... B R Tt B -~
! I J0YINDD  INDILVY340-00 i }oWIvd 40 1 Si33r0¥s | 535MN0D  1S3T90TCIMLIING SINVITASNOD 133N0S3¥ ¥3IVAI 13131 i
| | ININUWN34 | TWINOZINOH | HI¥V3S3¥ INDIIVNIN3SSIQIIN3WISIANT 40 ONINIVYL 40 140 NOTSNAAIT (40 INIWMGISSY! MO SONILI3W 1 S2ILRLS 331448
I ¥3HL0 Ny ! i0 ! 13l SIiUKILSAS ONYIONTONUNIA ONYI LONONDD ONY | 'STVONWA 4C . ONY |O1¥34X3 40 RKHE ¥ R R T R S U (- Sl
| t dN-M07T03 ¢ NOILIOWONd | | NOILYTI4WDD | NOILIYNWAI | NOILV4YdINd | NOIIVYY43Hd * NOILD3T3S 1 HNOILOWO¥4 S3jms
- - - s - T b e mmmmems e B ARGl b iC 171 I
| S N ¥ 3 1 1 ¥ 3 1 ¥ N C i . ¥ M 3 4 0 ) !
| s i S R m o m s em e e i T S S C e e et e o o i 2 i S e 2 e e
eLLoN I 0T3E
“ <



- 104 -

i ! t i { l | I ! | i f { 2j01ewe] Jo
! ] | i I i (LR i 1 I ! ! | i JUaR401343] Te4nY UO }da3rody
| i t { | i i i i ] l i i 1 wng

! 1 i | | t 1 ! 1 I | H 58§ 3p ") 4o
1 { 1 t { av4l ! | i 1 ! | | UBN40TAAI0 [8JNY PUB OTYRETIJ]
{ | { | i | ! i | I ! f + TLIWH

i

I

|

1

|

! ! | i ! i | i I 1 { H | 133r0d4 JUaRdOTaAg
! 1 1 t ] t avdl { { i { | [ 1 S2AIY [eJNY OREY Jadd(
I | i | | ! 1 _ _ _ . _ _ nsxum
_
_
~
_
_
_

! | 1 i I | i 1 | f | 1 S3TIIUNDD 13qWaY SUTAOLIOG S, %ueg ayy ut
| I i | i I 1 | I { | { SSRGS A[4dNG  lajen o
i i | ! i i i | { | { ! JUS03A0JdN]  pue  uoTsuedry U38407343]

i I | t i I [ | 1 | { ! 11 aseyq
i | | o ! | ! l 1 801 I 401 | 701 | S8ai2 UDIYEFTJIT JO uoryeqT[Igeyay
| ! | | ! ! t t i | 1 | HR L]

t i SY0 | 1 ! | t | | ! SY0 | Sy { RRLL L) CLLH B IO EX FTEI TN
! ! l 1 i | | | f t t ! i IRYNTENS

1 | I ! t ! | t ! ! .

I | f ! | ] ! [ ! Sv0 | S¥0 i ueaqgrye] aus Ut

i | ' ! | | | ! ! | 1997044 REJAUT pue quamalirag uemny
|

_
| i fmmmne e i [ “foenn femenmn femn I

ANINVKYId | TINOZINOH | HOWYISIY INOILYNINISSIGIININLSIANI 401 SNINIVHL 30 130 NOISNJAIE {40 LNIWNDISSY! NO SONILIIW | LENCUTE I ERICEL
anY | i0 | T7314 JILVHIISAS ONVISHIGHYNIS ONYI LOGONDD QNY | *STVINYNW 40 | any I 1¥3dx3 40 |
dN-A0T03 t NOTIONOYd | I NOILYII4H0D

01314 I 1
NCIIVMT¥AZ | NOTLWHVAINd | NOILVNVINS | NOTLD3NIS | NOILOWONS [ ) €11 7S

B — 30 311

5 N ¥ 2 1 1 ¢ 4 Ty N 3D I Loy R e t

1

!

|

|

| J0NINGD  INOIIVY340-03 | I W 401 S103r0Y4 © SISHN0D  1SITO0TOAOHIINI SINYITINSNOD 12NN053Y ¥3L¥m| 1 REIE D] !
|

] L3300¥d doypue sy
I




105 -

] i i
1
!

N0/ 00U i

(100 - 28 - i
f£144ng JB1ER JT1ON4 & 40 jUANIEITIRYE]
$ ORYISD BUWAYD

: !
. |

i ! S 1) B YA |
! { Spugls] [1REG U1 qU2ed0]dAag S22inTaAy J3jel
10 UDTYELB40-0] [RITUYIB) ¢ NWIEATHYD

N/ 0010 |

| NA /0010 i

(100 - 28 - WH1 )
R144NG PUB UDTIEIJO4SUES| $UDTFICISQY 332D

+ SUMHYE

( £00 - 8L - WHE )
Juatapeuey PUE JUBNLOTAAS(] SAJINOS3Y d3jem
+ SvwHve

¢ 810 - 18 - 99 )
WaYSRG UOTIBNI0JU] S3J4MOSAY Jo%en

¢ YNILNIOWY

! NR / Q10 1

| NA /0310

¢ S00 - BL - 94Y )
PUTIUBEIY JSANYIJION UT

$304N0S2Y JA1EN JO JUAELD[aAA]

( 5°1°09F 02roid ) *sarsajesn§
JUBNAsEURY 3DIN0S3Y JajeR JO UOTieTnws0y
By} UT SJUIBUIAADG UBITJIANY TE44U] 0} 3404dng

| 031x34/¥123 t

¢ P 109y 9331 aweelsolq )
+13A3] TEUOTFAS Ay} 18 S3TITATIIE BIINOSAM
Jajen 0 UDTIEUIPI0-03 10) 3i04dng

¥103

( £11°09F 9a4T aweedsoug )
‘uelq UDTIOY 124 (3P 1BY AUt 40
upljejuaNa(4el By} 07 AJEUBNATLINS 33inTEay

| ¥133 1

( Z'1'09% 9931 wwedBnly )
| 1juaEasEUBE 3JINDSAL JYEN
30 5303458 {23UBLUO0I TAUJ

|
|
|
e
| S3YnOS3Y¥  yALWA
S3LLIATLOY ! PR
QIINITN0 - TWIINHIAL

TvLiDtd

1¢NDI1J310Y ¢ ININOYHN |
| ¢HDILYAY3SNOD¢AY3ADITY |

frmm e e e
STINLINNLS WSOSSIE | SIJ3TOM4 IMIWLSIAND
40 IINYNIINIUH 1R [NINLYINL ¢ LNDJENYYLY + 0
pue §ANOTI¥INGIYNOTLIVYISEY! NCIL¥nT¥A3 pu
NCI1¥4340 |40 NOILORMLISNCD | LRI EHE]

-1
|

i

|

1 i |
t

| $440% ¥3L¥M

!

| s 3 1 1 1 & 1 4

3 T 3 1 8 3 1

g - Y ¥ T ! N H

m e res e s st e o e | J o 31

( 1°T°09% w331 awszizoyy ) ‘
sa34nosal 1ajem o piaty oy}
i UT UOT}84840-00 [EUOZTIOH
! !
! 5309n0S3¥  ¥3ivm
i 40 S3SONOYID 1
! 40 SHOILIYATWAI !
1 SSITANLS ‘SITYOLNINNT ¢




~ 106 -

K144ng J3iem
[edny pue senis uequf:
+ ILIWH

F0IN

SITFTUNER0] T2WG 0 BOTIINPOIUL 2yeR
! vRUNYd

43018

$311UneN0] [BINY
10) dejep BUTNIIG
! SYNRANOH

430180

433180

sealy 1eany Ul
UoTieYTURS puR Jajen BUTHULIQ
+ vIvNILYNg

J33IM0

( SIUBYIQEYUT 0OOT - 00 ) SITITunawo] ([ewg
pue 2215 WnIpay 0} UOTIINPOJJU] id%en
¢ H0IVAWS T3

Eral ] |

430180

43318

uoT}# TuRG Te3UANL0ITAU]
pue Rldang iajen Jeiny
: vany

*UBNIDTAN] [EINY DPIIRIFAIU] JO 2EWRIBOLY
¢+ YIAIT04

LAt

( 500 - 28 ~ WWd )
UOTI2ETAN J3ATY JO) BUTUTRJ] TEUDTISS3J0J4

i Avnovavd

NR /DL

LU hIT

€ 10X - 28 - NOH )
SW3}SRG BUTUME]4 TeuDTERY / [eueTiey
! SYNNGHOH

NA /7 Q340

NN/ €018

100 - 8L - TvR )
$S3ITAIIG UDI8aSAY puUB LOTIRI0[47]

J3jenpunosg 3y} 0f AJueystssy | IL[wH

LR =11

t
|
t
I

NG/ 016

Nn /0380

(800 - 3 - 813 ) .
S3)IN033Y J3YBR JO IS ATSTIINN pue
JUBRLOT3AB] JO UST4 42324 o NOOYATYS T3

SALLIATLIY
G2INIIY0 -TWIINHIAL
Iviol

SINOSIY  ¥3LYUA
i FLINNEETY

1 ¥NOTL3L0N4* LNHOUN |
1 ‘NOT1VAYISNOD * A¥300234 §

i
|
i
{
t
|

SHOR ¥3ivA

SINLINYLS W504510

40 JINUNIINIW [pe INIMIVINL ¢ LN0JSNVELY
pue 1NBILVING3YNOT LIVHLSEY!

NOL1VY330 ]

40 NOILJN¥LSNOD

§123r0Y¥d ININLSIANI
40
NOLL¥NTYAZ pue
NOIL¥INWN04

S33UN0S3Y  Y3IVM
40 5350N9VIQ
40 SNOILVATVA3

1S310N1S ‘SITNDINIANT

1337 0% 4 doypee L L 1 AT 1 3

i 0 31Tyt

*3U0D ¢ 3IQR]



- 107

1 OHYY/S1430 !

1 OHYd/S1d30

*S1{e4In0 JuTiey 0) UBTSa] Jo Tenueg

! OHYd/S1d30 i

1 OHYd/S1430

*SaYET 1231404 UT UOTIEITYdO4IN]
uo SAIPNS 404 SATFOTOPOUIAN
PATJTLSNIS VO YBrO44 TeuDTFaY

| OHY4/S1430 |

I OHVd/51430

*RYTEND Jajen 4o
STapO¥ [2213248U1EE JO UOT}RIT(dse pue
UOTINTI0E JIEM UD BDUEYSTSSe RIOSTAPY

| 2] |

+@1050F JO YPUURARS 3y} LD -
$234N0sAyY J2jER P UDTYIN0I4
+ VIEW0I00

! ORVd 1

g

13UINTJUT BP SeAJE Pue Req eUBFEY.E]
40 UCTINTTOE JO [043U0D pue SUTJIOYTUDY
VIS0

rquaeaEeUE sajen UTseq
1 NV338I¥YD NY3LSY3

1 VS !

WUS0Y

! USHY

*UPAQQTIE] S} PUB BITIAWY UTIET JO SEAIY [e4ny Ayj ul
S304N0S3Y BN JO UDIIRAJASUD) Pue UOTIEZTTTIN
Y} JO) ( JYN )} }IA0IJ TEUOTEIY Jofey

| 03S3NR

( dHl ) dweeiB0dg [EJTSOTOJPAH [RUOTIEUI3IU]

! NR / VY]

UoTEaY UEITIIBY UTiET 3y} UT
$I18Y}039 pUB SBO(DJPRY UL
SINDTUYI3] JT4030S] UO AWEEIFO.J UI4E3SAY Pa}LUIPJ00]

J30IND 1 43318 t

430Idn

1531[44N5 13188 JOUTH 4O UOTIE}T[IqeYay pue
R1d4N5 338N [24NY 4UBIPTIY] 40 S3ITANAG ITSEY
v VSTVRYE

| i
t 430100 I
I |

|

138r04g UOTIRTIIQEUIY | INIINIA UTeS
GRIPTTY BUTYTSEURG SITAIBS 5 WIINT IWIES
1381044 AL4dNG Jajen [24nY ¢ VIININOL

SINLIALLY
GIINITYO -TWIINHIAL
Tvi0l

SVYNOSI ¥ILVR

0 ene 1
| ¢NOTLJ310¥4* INIWIQUNYN |
§ {NOTLVANISNOD ¢ AN3A0ITY |

I
|
!
|
!
|

SAY0A YILVA I S3YNLINYLS TWSOdSIT !
40 JONYNIINIWN 1Pue INIWIVISLC LY0JSNYYL]
pue {ENDTLYINGIYNOTLIVYLSEVI
NOT1V¥340 | 40 NOLLONMISNOD |

SLT3r0¥d INIMLSIANI
P
NOILVNWAT pue
NOT1¥INWY04

$324800S38  ¥3lvA
40 S3SONOVIE
I 0 SHOTLIVAVA]
1 45310015 *SITYOLNIANT

|
|
1
I
|
|

H

1323084 deypee L 1 T AT LTV

40 1171114

*3u0d ¢ aTqv]



- 108

NA / OHR

*EN1}5232404 POOTS pre
750101093 3004PRY IREO10402128CI5Y
1 J174N43¥ NYIININOY

NR /7 OWm

*qisaas0i 4wt pue] 40)
S3IPMG [EITFO{0I03]W0LPRY
$ YIENGI00

NR / ORK

‘UTSEF SAATY ubZewy ueT]IZedy
3y} Jo AFOTOYERTI] PUR REOTOIPRY
+ zvs

{ ND /7 Owmt

NR 7 WA

AT pue II] SUOTEAY 0 SIaSTAPY TEITEOI0JPAY
puUe REOTOLPARY UO SdINOJQ BUTRION

} 0HYd/S1433

i

ORY4/ST43

| OHY4/S1433

1S3TITUNENO] [Ny PaL2}2d5 pue [{ews (paITe-wNIpay Ut
29240%] pue J31EN 3YSEM JO [ESO4ST( [UT4 pue judwyeady
SUDT3IBT[0) BY) 40 REOTOUYIA] 21B14dDJddy UD 28W2iE0:d [PUDTH3Y

| OHY4/5143

H

OHYd/S1433

OHYd/SI430

uDTdensUC) uewny 40 Jajem
J0 RTIENY JO JUBADILN]
104 a@ee45014 JeuOlEay

0HYd/5143)

U0 ToRUTERU0]
10423UBY JBATY W04} J2TEM jO JdjSuRd|

l OHY4/SI43D

OHY4/51430

{ $4YILE Y02rodyd )
*SUDTNYTISUT aBEJamAC pue aajen BUTYUTY(
30 juand0lanag [eITFOIOUYIa) UD 210l

! OHYd/SI1d33

[

OHY4/S1d0

0R¥4/S1433

*40) PAJUNDIY UON JAJEN 4O UOT{INpRY
YSNOJY} S4n04q TRUTBJIEY UeQd[) 0} S32TAM3S
42988 40 UDISUAYX] JOj 2ewelp0d 1eUBTERY

1SUBTINYTISU] 35213M3G PuZ 1ajep BUTYUTI(]
40 S70845¢ Te1diamE0] Jo BuUluaUisUILYE
ay} 304 2ww2i5044 [euotBay

CHY4/51d30

OHY4/S143D

! | OHYJ/ 51430

!
t

TUOTYEIN404 [BINY PASIIHST] pUB Pasajsniy ut
(Rl4dNG Jajem pue)y uoTjejtueg J1sey 40) A[QTISUCJSAY SaTIVAFY Jo
1U9W4013A3(] TEUOTINIIISU] pue [EITUYI3) 40j 2Wmes0ly TEUDTEaY

SITLIAILY
G3LNITHD ~WIINHIEL
TV k0L

1
!
!
i
b 537400534
I 40

LEFLC ]
N3

t
!
i
l
1
!

FNGTLIIL0Nd LNINIOVNW |
1 NOTLVAYNISNDI AN3ADIY |

SH3ON dILeN
40 JONYNILNIVH
pue
NOTL¥N340

1

|

| ] i
|

1 SIYNIINYLS TWSO4SIT |

1PUR INIWLYINL LNOJSNVIL
1 INOTIVIN93Y ¢ NOTLIVYISEY!

I 4% NOILOM¥iSHOD I

SLJ3IrQYd INIMLIS3ANT i

40 !
NOILUNIYAS pue 1 40 SNOTIV¥RIWAI

NOI LY WWY0S T 'SITANIES PSITYCINIAND

$3WN0S3Y  ¥3Lvw
40 SISONOYIC

—

I
I
i

'
i

L3370 0yd sogypue 41 I oAl L3V

31111




- 109

i
l W |
1

CREWCO[T4 JO ease
ueRenEeLe  JO
ud8d0]3A3 [PUCTEBY

; W : S¥0

93ey] uyeAenpeiey Jo
qUBNLO[3A3P JRUDTSA: PAIRLFAIU]

t H S¥0

03ey) g uTSE] 3jR[4 JAATY
Ay} Ul RBJAUA JO UDTYINPOLE PUB UCTIINPOIS
PO0J €43TUOJJ [R4NIINITISE 3Y) JO uoTsued:y

sutseg 2314 JIATY 3yj UT SDT40} juUBA3[As pue
$304N0534 JEJMEU UO UDTILWIOMT DISEQ jO S1SATeUE
puE RI0JUBAUT JO JUANAEILTUS Pue BUTIEPH]

*5UT15232404 POOTJ PUR SNOH JO SUOTIEDT[dey
! STIYINACD NVIINV Pue VILNIWY TVHINID

JBUTUTRd] DUR SUDIYELB] [EITEO(0JPRY
+ SITYINNOD NV3EGINYD ONINV3JS HSIONI

132111990 $224N0S3Y Jajen [PUDIE3Y
ayy Jo BurUAIBURLYS
+ SARHIST NVII¥WY WAINID

NO 7 OWR

*5UT}SEI3.04 POOT4 pue
RE0]0JOF)IROIPRY (REOOPRY
¢ VENZIN

NG/ OWM

*REO[0J03}3R0IEY pUP
REOT0J0339R0IPAY FAEC]DIOATAN
MRS

NR /7 ON#

oqseg 218 [2IT1F0{0.0343001PRY
R F

|
I ! N/ O
1

SILLIALLY
Q3INITHD - WIINHIAL
1v101L

|
|
1 §3)8N0S3Y  ¥3lvm SAN0N ¥3ivA

i 0 r0ge 40 FINVNIINIVN
14NOT133104d ¢ INIHITYNUN | pue

1 4NDILYAYISNDD¢ A¥3A0I3Y ! NOI1V¥340

|
I
!
I

I~
I

SIINLINYLS TWS04SIT ¢
1PU2 INIWIVINI (1 Y0.4SNYELY
| SNDILYING3Y¢NOI LVYL5aY!
NOILJNYLSNOD 1

i

I

! 333MN0S3Y  ¥3Iwm

i 40 S3SONOYIN

LSLHRCIE Y 40 SNOILYNTWA3
NOLLYWwHC 3 ! fS3TORLS YSIINOINIANI

!
!
!

e e e

1
!

*qUBN4013AD 40 REOJOLPRY PU2 S501010833Y
1 SYANANOH

33004 4 doypue




- -
I i i | ! !
t H ! | S¥0 i SV | UE30NTIL) Yy Ul
! H { | i { 1331044 RELAUT pue judsalyiag vewn|
1 H ! I i | uetgay 082qrj ayy ;o
| ! i ! s¥0 ! SY0 ! 1894013430 UG RPPYS
i i i ! i 1 $1WN43Y NYIIHINGT
i H i ! ! i
i H { I SV { SV t ueld jueaseury uiseg JTULLISOIPAY
| H ! 1 | | + YNOVEYIIN
| 1 1 1 i {
| i | SY0 t i *3U02 JBTUCI S JO JUBNLDTIAR(
1 i 1 i i | + ILIVH
| H i i ! l
i 1 | 1 i SVo t *S®BYSAS JTYJBIFQIPRY JO EUluuels
| i | i 1 | + 3009n33
| t i i | | (ENBLIEDTN / £I1Y B}50) / eweun g
i t [ | SY0 | Svo t 1199r04g [RUDTIRUTIINY) EOTJaWY [R4Yud)
! ¢ 1 | 1 | UT ABJSUD TBUDTIUSAUDI-UOY SO 1OTIINPOLJ
i 1} 1 i i { 407095 140d5URS| Y} UT REJAUT JO UCTIEAJASUO]
t i [ | S¥C f SY0 | pue UOTINTIISANG 10 UOT1AENSUD] UO D3r0dd
{ t i 1 i I + VIGN0T00
{ ] i { 1 | ( e[anzauap fepliay issajuencpeay ) ¢ [YIAID
| i 1 1 $Y0 1 SY0 | - SBLJ3T] A SENBY 3p TeJFAU] O10J4e5 B3P OUEDTIANRUBIU] CJYUBT)
i i ! | 1 I 2978% DUZ TR I0 UINJOTBAB] PRYRIRAIU] JOJ B19U27 UEIT.BEY-IIU]
! i i I | 1 N34 [3p [es4Ud] 2A13S
i { ’ 1 { i Y0 H 1JUAERURE [2UBNUCITAUD
i i | ! { 1 48 APNYS Bsg)
t § i t | | OREWOD] 14 JBATY 3y} JO UTS®] Jadp
1 | i | Sv0 { SY0 | U} UT UOTYETLIT yapun .
1 i | f { ! JUNA0TBABD [2UINYINITIEY
| f 1 i t | ’
t i t ! S¥0 | SY0 ! UT52Q SUTJUBID| - BRENBEJY SJAATY
| i ! i 1 1 Yy JO JuUINs013A3D pajelFajul
t 1 jommm B A 1= -1 e B
b S3NN0S3Y  ¥3vw SHYOR y3w I S3WNLINYIS TWSOJSIS | SLJ3r0¥4 ININLSIANI 1 S3IWN0SIY  ¥3lvm |
SINLIAILDY ! 0 08 i 40 SONUNILNIVN 12 ININIVINL ¢ IYOdSNVYLL 40 1 49 S3SONOVIN !
G3LN3TY0 -TWIINHIIL 1 *NOILD3LONA¢ LNINIGYNVM | pus 1¢NCILVINDIN tNOILIVYLSEY| NOTIYmwad  pue i 4C SNOIIVNTYA3 t L2310 00y g woypee o I 13w
Tv1L01L FENOTLVAYISNOD AN3INOOTY | NOIIVN340 I 40 NOILINYISNOD | ROIL¥INKYC0A | *S3I0NLS ¢SITIDLNIANT !t
== o e -1 i IR S S
s 3 L S T A S N i 3 N 3 1T §¥y 0 - v.oo I M H 2 3 1 ;




#07eee] jo

SBALIY [2INY ORBY Jaddn
¢ D34

| | 1 t il $ | t JUPRJ0T A3 TEINY UD 30Uy
=t f ! b ! | 1 :vam
1;_.-|;;nuuuu--uu‘-u;xunxux -- R
' t I t | | | Jeg ap In] o
| f ! i il t | { UINS0TAA] [2JNY PUT UOTIEBTII]
l ! i ! 1 | 1 !+ ILIVH
[ e o s e e o e i~ et L o o e e o et Aot e e R
! | ! | i | | 1390044 49840]3A3(
1 ! { | il t i i
t
{

53TJUN0D J3QEay BUINOLIDG S,ueg ay) ut
SWIISRG Rlddng JajER 40
JUIBIA0LJE] PUB  UOTSURHZ] juaedofandg

! | 11 3seyqd
: aa | : | | 1 1 SE3:8 UDTYEEIILT JO uUOTIeq1]1Qeyay
H | i | H t | t ILIVH
[ . e e A ot ot e o o s e s £ e - [N
| ! I | t ! i ,
i { ! t t Svg ! S¥e | uaRdniana Jo ueTielEaju]
{ | i t | i ! 1 INNIENS
frmmmmmen f SRt . f=m- RS e EEE -l - e
i | S30¥N0S3¥  N3Lwm SHYOM N3(vm | SWNLINYLS WSOJSIQ + SII3FOM4 INBMISIAND 1 SIJNN0SIY  ¥alvm |
t SATLIAILIY | PR AR i 40 INVNIINIWM 1pue ININLIYIYL ¢ L04SNHYNLL i0 i 40 SISONOVIQ t
t Q3INIIND -WIINHI3L 1 UNOTLIILO0MA INIHIOVNVK | pue PUNOILYINOYNOILIVYLSEY! NOLLVNTWAY pue t 40 SNOILWNTVAI i 1323 rocdd e 4 LT AT LY
1 IvL0l {*NOTLVAY3SNDD ¢ A¥3N0D3Y | NOTIVY340 |40 NOILLJRWISNDY ¢ NOTI9IMM04 | ¢S3IGNLS ¢SITNOINIANT |
fmmmmm T S —— w———— s o S - | P 31111
| s 3 1 L 1 4 I L 2 ¥ 0 3 N3 T ¥ 6 - T YR K )3l !
| — e e e e i e 8 OO —— e e e
uosniouos ; of{qe;




1706 - 28 - A3 5
A14dNg d392R 19N & JO JUAYSTIGeIs3
 OWIST VAV

308 - &L - W3
SPUBIS] 11e®S UT qUaRdO13Ad] SAJurccey Jajern
40 Ue1324340-07 1eITHYId] ¢ NYIIAIYYD

Nh 7 Q310 !

(100 - 28 - Wi
R14dNg pue uOTIILYIOLSURS] SUCTIORIYSQY Jajep
i SYNYHYE )

( £00 - 8. - W3 )
UICISPURY PUUR JUINSOTAAS] S2IUnOSAY ajep
¢ SYNVHY

N /B

i
LA
|

NN/ Q210 |

N1/ o1t

(810 - 18 - W ;
WAISRG UOTIREIOU] $DINDSAY SIYeN
¢ UNIINIOWY

LR U]

N/ 03ia |

N0/ aig

I

(800 - B - 99 )
BUTIUAELY }SAMYYLON UT
S32IN0SAY S23ep JO JuANdO]aAdg

| 031X34/¥133]

031xaW/y¥1031

( S*T1:09¥ Jdarodg ) *satsajedss
Judeaseury BJ4nOSay 43jeN O UDIjR{NEIO]
34} UT SIUIBLIAA0Y UEITJAWY [BJ1U) DY 3404dNS

¥193

( ¥'1'09% 9991 awwess0uy )
T2A3] [2UOTSAS Ay} 38 SATIATYIR 23.N0SAL
42981 40 UOIIRUIPLO0-0D O, 3D44nG

I ¥

( £71°09F 9297 awwzus04y
TURTd 0TV BYRLg [ap Jey Yy JO
UDI323UBNAL4NT YY) 0] RJL}59314dNS S3inseay

vi3

¥133 t

a3

(2°3°09% 9271 awmessory )
*qUavaBeLee 3DUNCSAL S2qeM
30 $9Jadse ejuamo TAu3

t
i
|
!

ANIHIGUNVR | ‘0
T !

INOT1¥¥340-00¢
SILLIALLOY | TWINOZINOH | LNIWIOVNYH [JONDILOWCSd STYNOISSIS0¥4IINIMISIANTIOIOIINVACY PULISNDILINLITISNII WIONYNIS § |
TINIRNOYIANIIPUR S¥350 501 43NVIDINHIIL:
NOTLONOYd 1

]
!
i

!
|
|

€ 1°7°09F ©291 demesgoyy )
$324N0S34 S27EM 0 LAty Ay
U1 U0T1R4240-00 2qu0Z1s0Y

NOLIVJIDIdd) S35 Pv2 | S10370¥d

| S3NOINKIIL 15123rpNd puet

NCIINS3X3 13IVICINYZLNTY
INGILVZINYSNO! 4O ONINIWNLY ONILJ3SI0 LNGK3NOYJNI INOILVZINVOND! NOILYNI¥AZ 1 NOILYTSISIT!

0

1JINONDD3 40 |

513345¢

N

- _ -
$334N053Y |
yilem

e

S3I31704d

1 pue SN |
53240053y |

y3ive

LU SR S R T3 1L N

bl
3

133 r 0y 4

ic ; pue

Al T ATl 13y




- 113

| | { 1 ! ! | ! i i i H R1d4ng d2%2n
i fedny pue  sen[s ueaun
| | | ! ‘ ! I | | i i | v LIeH

! i | { i ! | ! ' 1 1 SatTUneND) 11ewg 07 UOTIINpesjuY sagem
] ) i I { { i ! | I ! § VHYNYd

| 1 1 ] ! 1 ! | ! ! | S3T11UNEN0] [euny
| { boO433I80 1 430INR | i | ! ! | 40} Ja1ER SUTTIY

]
i
!
i
!
l
!
| | t | 1 I | | I l | } + SYMNANOH )
i
!
l
i
{
f
I
I

1 | | { 1 ! i i 1 ! 1 Seady fedny ut
| 30N 1 Pod0mn 1 4mn o ! t t ! i uolieyIueS pue J3YER BUTYULY]

| i ! I | | ! 1 { i !  YNILINg

l | ! | | ! | t 1 ] ! ( S3UR3IQRUUT 0007 ~ 00Z ) S3T}tunemo) Tieeg
1 t § | | t t { i | 1 pue 2Z1g enipay 0% UBIIINPOLIU] Jajem

i ! | i | | | i 1 1 } ¢ 300¥AvS 13

i | 1 t i t i 1 1 1 | UDT}23TURS [eqUawnd TAY]
I i 1 S30INM 1 430IND 1 43IND I 430INR | | i | PUB ATd4NG Jajen Jeany

1 1 i ! ! i { I ! | ! H (1]

| 1
| 1 f 430INn ¢ | H ! | 1 { | *IUIRJDTBA3] TEINY PATRIBAU] 4O BWeRIFOS
i i

i i t t ! {  VIAT08

(800 - I8 - Wd )
| NN/ Qe 1 LN/ QoL I NB/ QL0 © NN/ QoL ! ! ! UOTIEBIABN J3ATY J0) BUTUTEd] JeUDISS3)0uy

i
{
t
|
|
I
i
!
t
!
i
I
{ | I ! ] | ! | ] ! i | T AVNIVIYY
|
|
I
1
!
i
|
|
1
|
i
]
i
t

- ! | | ! | ! . I (10X - 28 - NOH )
| I NG/ QI I MY/ QoL ) 1N/ 0210 ! I N0/ @0t | N0/ Q3LC ! SWIYSRG BUTUURL4 TEUDIFRY / feucTiey

[ 1 ! t f | | ! H [ t + SYINONOH

! 1 | i ! [ ! t | 1 | (366 - 4L - IvH
| Nn /7 QOL0 i ! I K0/ Qo0 t MR/ QU MR/ GO ! PN/ 001 1 '532TAJB5 Y2JRASAY pue UOTY2404]

{ ! ! ! ! t ! t 1 ! 1 1332MPUNCLT AYY 0F AnuzystsSy ¢ [IIVN

t | | 1 i | ! t | t ! (800 -8 -¢M

I N0/ QL0 T N0/ QL0 I N0/ QoL | IONG /@301 MR/ Q)Q T NR/S0I0 L NG/ 03U ¢ S334n0Say Uajen 40 ) A[413(ny pue

| | ! | t i ! ! t | t 7122013480 10 uB(Y 33SeN 1 HOQVATYS 13
I

_
_

[ 1= - - _

!
NO1iv¥340-001 NOLLYAIOILWV4!  SY3SN PUB | SI33M0N4 ! SINDINKIIL 1SLIICOWA PUel  §17345% I 530¥n083% | 5310104 !
i S3ILIALLIY | “WINOZINOH | INIWIDYNUW |JONOILOMCH4 STYNOISSIJ0NA!ININLSIANT JO10IINVACY PUBISNCILNLILSNTITWIONYNIS ¢ | REICL N L
T INIHIOUNON | $ 0 TYINIWNOYIANI(PUE SYISO JO1¢SNVIJINHI3LI NOILNJIX3 |3LMICINYILNI! 40 101%0K3I3 Jo o N3O | $324N0S3Y | 133700y 4 w/pe Ll InlL 2
Rl ! NOILOWONd 1 INGLIVZINYONC! JO ONINIVML! ONILJIVIQ IN3WIADMAMI INDIIVZINWONG! ..ho:o.sd.‘.uwzuﬁﬁﬂomq_ mu»«:_

i
i Tt - |8 $ 0 11111
{
!

S 31 L & 1 1 2 ¥ T3 LN 3 1T % C - L N3N oS ow ok oW 1

ERE

hi 9 583 IR EE S



114

| . i I i ! ! 1 i f !
1 OWYd/S1430 1 ! | 0HYd/S1d3 | | OHY4/S1432 | ! | | Dityd/$1430
| | i | ] ! ) i ; !

I t | | t | | ! ! t l
| OH¥4/SI430 | OHY4/SI433 1 1 ! t OHYd/5143D ¢ t | | OHYd/S1d3] !
! ) | | ! ! 1 t ] | !

*STIRINQ 2utuey Joy uETsaq 4o [enuzy

$$3YPT 1221434] UT UDT1E2TY4049N]
ue SITPMG 104 SATEOIONOYIAN
PalITNIG Uo 4Daroly T2UDTERY

| | ! ! | | ! 1 1 | 1
| 1 OHY4/S1433 | ! OHVd/5143] | I OHYd/S143D | l 1 ! !
1 | | i ! t | | 1 ! !

‘F111END Jajem Jo
S]apo¥ [e3Tieway)ew /O upTjedl[4de pue
HOTANI[0d 1318M UD AJULISTSSE RIOSTAPY

E

OHYd | ! i ! { | i ! ! OHvd

*21050g JO yeuueaes ayj uo
$324N0%3Y 1318M B UDT}IAY044
+ Y14W0100

| 1 ! i OHYd 1 i | 1 ! OHYd | ORVd |

*3JUINTJUT 3P SEALE Pue Aeg eudFe}l2)
40 UOTINTI0Y 4O [0J3UOD Pus BUTIOYTUDY
¢ V1aN000

i OHYd 1 1 ! OHYd t l | [ ) I !

‘juawaEeueY u3jen urseg
+ NY339I3¥0 N¥31Sv3

i 1 ! t I | | { t | !
I JVILS0N t JVILSDY | DQVUSDY | ! | i 1 | I VS0Y
1 I | ! | t t I i ! 1

'uLAqQTIE) BYY Pue eITsaRY UTiET JO Sealy [einy ayy ut
5321N053Y 13YER JO LOTIEAIASUD) Due uDT}eZITNy
3yl 40} ( d¥W ) 193r0d4 TeUDIBAY Jorew

I DISIMN | ! ! | i 008380 i | | 10353 !

{ JHI ) 2WeRdB0I4 [EDTEOIODRY [eUOTYEUIIYU]

| i I t 1 t ! | 1 1 |
i t b [ X ] 1 ! t ! | |
f 1 I | | ! ! 1 t | b

UoIEaY UEITIAWY UTieT ayy ut
SOTNIAYI03D PUE REOTOJPRK H1
S3MBTULDA| JT4030S] WD AWNEIFDL4 UdRasay Pajeutninn]

| t J30IN 1 430IND 1 43N 1 1 } ! t
i !

1 1 t !
I 430Ikn !
|

!

! ! 1 | !
!
t

'S3T1d4NG U3jeN J0UTY JO LDTIe}I{I0RYaY pue
Al44ng 139en TRINY SUBLPTTYD Joy SBITALAG Diseq
L lvar
joaroL4 UOTIRIT{IqRUBY | INIONIA .ESm
UBIPIIYY UYL Euag SIOTALA 1 w1aM) jutes
uumﬁc._k Al44Ng Jajen Nm._sx H «.u::xo_u

_ _
_ _ _
~ _ _ _ _ “ _ _ _

t ! t f
INOT1VY340-001 NOILY4IJII¥9d1 SY3SN PUe | S13rQ¥d | SINDINMIZL 1S123r0dd Pu2) 510343¢ 1 S304M0S3¥ ! S3INAIW4 !
SITLIALLOV | TWINDZINOH | ININIOWNVM 1JONOILONOYd STYNOISSI0¥A!ININISIANISOIQIINYATY PUBISNOTINLTISNI I TVIJNYNIS ¢ | H3LVR 1 puR ghyd

ININIIYNUN ) 40 WINIANOYIANIIPUE SH3SM JOISSNYIJINNIAL! NOILINJIXI |3IYTAIHYILNIY ‘0 1JINGNDD3 40 | N0 I 53340053y |
T | NOILOWOMd | INGLLYZINVOYO! 4O ONINIVYLI ONILJIWIQ 1INIWIADYIN: (NOTLVZINVOND! NOIL¥ATAT 1 NOTLIYSIOINY LETL

————— B |

L N

[ R ¢ 3 L N 3 1 ¥ 0 - L N 3 % 3 9 ¥

f
!
!
I
!
!
t
|
I
t
1
!
|
i
1
!
i
!
|
I
!
{
I
i
| —
!
1
I
|
1
I
1
!
|
!
!
t
!
1
!
1
|
l
1
{
1
t
!
t
t
I
~|

L2310y 4 R L U O T S ]

s E IR U B

SU0D 4 ATqu



~ 115

*5U175€32204 pOO] 4 pue
REOT0J03)98CIPAY (SE0{040290LEY
+ 31MNd3Y NYJINIROG

H | i { i
_z=\o§_ ~. _ _
_

+JI2eBA0 18T PuRY 4O
S3IpMG [2I160]0.02VIV0ITRY
¢ V1848103

HI A

t l t | {
I NR/ OWKM | MR/ OWR ! | i
| ! i I t

*U1seq Jasty uozewy uelytzesg
Ay} 40 ATOTOYLEI(] Pue AEOTOIDRY
1 v

1N/ ONR

NG/ OWR 1 N0/ ONR O | I

i i ! i
i ) OH¥4/SI143) | OHY4/S1d33 | OHYS/SIEET
i | i |

i !
i OHY4/51433 |
! |

AT PUR 1] SUCTEAY 4O SJ3STAPY [2DTS0TOIPAK
pue REO(0JPAH UD $4N0JO FUTHION

i t i ! t
| OHY4/S1d3] | ! ! !
i ! | | |

*S3TITUNTR0) Jeiny PaJaIeds pue [[ews SPITTS-ENTPAY UL
2931313 pue JAeR 2}Sen JO [BS04ST] TeuT4 pue juamgeas)
SUPTYI3]T0) 3Y) JOJ REOYOUYIA| 332146DddY U0 MWESEDIY [EUDTERY

t 1 !

! i i

| OH94/SI430 1 OHY4/S1433 1| OHY4/SIEE

1 H
1 OHV4/81432 |
P |

| ! { !
t OHY4/S1430 1

i i

! i OHYd/$1430

| 1 1 i 1
| ORYd/SI433 |
H ! | |

HOT}4UNSUD) UeENY J0) Ja3em
IO RYITERY JO }UBE3A0L 48]
40, 2WWRI5044 [RUOTERY

i i i i i
| OHV4/S1433 | OHY4/S51430 1 OHY4/SIdID ! |
! i | i |

uotI2UTEE)UD]
;0J87URY JIATY WOL) J3)EA JO Jasusy]

1 1 i |
i OH¥4/S1d30 | OHY4/S1d33 1 OHY4/23455
I t ! i

{ ——

i '
| OHYd/51d33 |
! |

i i |
| OHY4/S143) 1 OHWd/S143D 1 OHV4/SI43D | |
t | !

1 i ! i

i I OHYd/S1430 | OHY4/S1d33 t OHYd/SI432
i i i t
| R

j i i t
! | OHY4/51430 | |
i ! | !

| I
[ OK¥4/81433 1
1 {

| 1
| OHYd/51433 ¢
l t

C Y4vILg 923rodd )
'SUDTINYTISUT 3Feamag pue 13jep BUTYUTL]
30 1U2WdD]aA3 [RITFOTOUYIA) LD IAr0d4

i i i ! !
| OHY4/5143) | ONYJ/S1433 1 OHY4/SE43D
i i i t t

t

| OHYd/51433 1
|

210) PIIUNDIIY UON Jajer JO uOTINPAY
{BNOJYY S4N0JO [euTBJey ueqdf) 0} S8d1ALag
19180 JO UDTSUDIX] J0) AwwesEDI4 T2UOIERY

| t | i |
| OHY¥4/5143D 1 OHY4/SI4IT | ORV4/SIdID ¢ !
| i [ i i

_ ——
i ! !
! OHY4/51d3D | OWYd/S1d3D | OHW4/E1433

e P!

! i
I OHYd/S1430 1
i |

*SUDTINGTSU] BELJANAG PUP J3jem BHTUTLY
40 $7345y 1213423907 JO BUTUAYLENRLIS
By} 10/ dWNEiELY4 (BUDTEIY

1 i t ! !
| OHYd/S1d33 | OHY4/51d30 4 i
|

i 1 i |

t

t

| 1 ! |
t

| INOT1V4340-001

1 INIHIOUNUN | o
| W | NOLLOWOYd |
~ —_—

1 s 3 I L 1 A 1T 1 2 v

mmn] -

NOIIV4IDIINVdL  SN35R pue |

== I |
| SINDINHIAL 151330044 Pu2) S103dSY 1 S3J9N0S3Y | S313170d
| SITLIATLOV | TWINDZIYOH | INIWIOUNYW |JONOILONGHS STYNOISSIA0¥1 INIWISIANIIOTTIINUALY PURISNOTLNITLISNIIWIONYNIS 3 | y3ien
TYINIWNONIANI[PUE S335R JO1¢SKYIDINHIALL
INOTLYZINYOY0! 4O ONINIVNL!

!
| OHVd/ST430 1
|

UBTIETNE0 [RINY PRSIALSTY DUE Pardfsnig Ml
(R144NC J2jeMH Pue) UOTJR}TURS DTS2y J4o) ATQISUD4S3Y La1JUdsy O
qudm4CIaAa] TEUDTANYTISU] pue (2aTuyda; 10} 3emess0osy TPUCIERY

e

| pue SN

3

i
|
!

NOILNIIX3 [31IVIUIWYILINTY /40 1JIHONGI3 4O | N3 | $339N0S3% 1
ONILIIYI 1INW3IA0YIHT INOILYZINVOYD! NOILYAWAZ | NOIIVISIONI
——— )l))lllll)xllll..x|lllllx11(ﬂ|l1)1l1lll1l|||..x_
Iy 0 - 1 N 3 W 3 9 ¥ N ¥ W

13370084 w0/ L L1 AT L DY

P 311110

“jued 4 Ol8Er



116

i i DRENO2[ 14 4C ease
ueRengesey 4O
JU3N4013AA] [2UDTERY

coey;

| juBwe0]asap

uesensadey ;0
[RUOIEaL Paqedsaju]

002Y] veaf IuTSed 3YET4 JaATy
By} UL RBJUD 4O UCTYINPOUS PUS UDIGINPOJL
POO, 443TIUDS, TRUNIINITIEE By} JO UDISUE4x]

NO /7 OWM [ (LA H !

TuTSey 3184 43ATY BYY UT SITL0Y jueAalas pue
$324N0534 [RJNIRU O UDTIERIC/UT J138Q jo STSAleue
puUE AICJUBAUT JO JUINBESBIUD Pue BUTIep4)

*EUT15838404 POOTJ PUE SHOH JC SUCTIRDTday
+ S3IYINAOD NY3QNY Pue YOINIWY WYLNID

NN/ OWR I NR/ OWn

*BUTUTRJ| Pue SUOTYLJAd) [2D150104pRY
+ S3IYINRCD NV3GI¥VI ININW3JS HSITON3I

I NR /oWt [ t | { |

92111480 S304N0S3Y JajER [PUOTEaY
By} 40 BUTUBYIBURLTS
+ SARHISI NWQIN3WY TWHINID

N/ OWM | 1 NR/ Oum

! ! {

*FUT}S2I3104 POy pue
AS0T040212904PAH IASOT04PAH

tYIIRZINGA

N0/ OWRM ! 1 NR/ ONA

*REO[0J0AT3W0IEY puUe
AED0J0373W0JPRY IREO10I03}3Y
¢ N34

Nh /oMM 1 NN/ OWA | t 1

i | ! i !
NO /7 oWt L N0/ OWm i
| l | i t

| t
t i | !
1 !
|

_ _ _ -__._.
INOIL¥Y3d0-001 NOLIYJIOILI¥V4! SY3SM PUE | SLJ3COY4 | SIVINHIIL 1S0DIFONE PY2! §iolssy
SIILIAILOY | TWINGZINOH | IN3WIUNWW 1JONOTIOWOMd STWNDISSIAONAIININISIANLICITIINVATY P8 iSKOLLNLILSNT i WIoNWNT S X 1
INBWIGYNYH | 50 WINIWNGMIANZIPU® SYISH JO(¢SNVIDINHIILL NOILAJ3XT I3LVICINMILNIL 4 O |DIMGNGIR 4C i

Rk [ NOILOWOYd | INDIIVZINVONO! JO ONINIVNLI ONILJ3NIQ 1ININIADUANI INDILYZINYONO!

|\.X||xlv|l(x~!
5333n0S3y 1}
¥3len

N

NOILYMAT | NDTLYISIOIN

1507040873R04pRY

syueg ez 1ed
) VRYNY S

. _ ‘

13uAB40]43D 10 SFOTOIPRY Pue ABC]0JD3YaY

| ! ¢ SYUNONDH
1-- -

S3N0I°0¢

I pue SN 1

U 1 S533un0s3y

BRI

ic / pue ALl

s 3 I L 1 & I L1 2 ¥ ¢ 3 1 ¥ 3 I ¥ 80 - I N 3 % 23 ¢

k)

N

¥ M

-

! yoe ERn|

*3U00 LGRS LM



117

¥

L]

s 0 314111

! | 1 1 | i { SY0 i 3%0 1 | SY0 ueaqqQlie) ay) vl
1 | 1 1 { i | | | 300l RBIIUJ Pup JUBEA]]|35 ueeny
| | | 1 1 1 1 { 1 uotsay 02q13 ayy 4O
| ! ! i swo | ! | | v ! i sve jusee0iandg U0 APMS
! 1 1 1 i ! | i i $3178043% NYDININGG
! ) | I { i | t |
! ! ! i SY0 | | { ! SY0 i SYC ueld JUBSEBRURY UTSE] DTYSRISONPRY
! 1 i ! | | | | t + UNOVIVIIN
| | i | | { l t i i
i | ! ! | | | 1 SY0 | | (3] 0T JATIVO0L) JO JINL0TIAY]
j | | ! | | | ! t ¢ I
! i i y i i i | i
i I ! 1 { t t S¥o t i §Y0 | S¥0 *SEP)SAS JIUJRIBOJPARY JO BUTUMELY
i I 1 ! | 1 ! | 1 + 30QUI3
! i { H i 1 ! t 1 (ENBEJEDIN / EITY £350) / teevey
| | i 1 1 | { ! ¥ t 1 s¥0 1309044 [UOTRUTIIRY) EdTiawy T243Ud)
1 i | | | | { { i UT REJ2UD [EUOTIUIAUDI-UOU JO VOTIONPOILY
t I i 1 1 | t t | +403035 14045URI] Y] UT RBJAUT JO UDTIEAIASUD)
] ! ! i I i t 1 svo | SY0 PUR UOTINJIISQNS JO LOTRJBASUO] U0 JIAr0sy
| | } 1 1 1 { | i ¢ VIENO0D
t ! i t 1 i t | i ( elanZauay ‘eplday isddjienepeay ) ( LVIGID
i Sv0 ! SY0 I S¥0 i SY0 | i SV | Sv0 ! Sv0 | S¥0 SY¥0 ~ SEIJBI] £ SENBY 2P [RJFRU] O](0sIES2) 9P OUEDLJARIAJU] OJGUID)
| ] | 1 | | I ] | 42188 PUE DUET JO UBBJOTIAIQ PIYRIEIYU] 40 U] URDITJAWY.JdjU]
t t | | { 1 I i { nIa4 19p [R4U3) BATaS
! | §Y0 i i [ ! ! t Sv0 } S0 JjusEIsEURE [RIUIWUOL TALU
1 [ i | t ! i i | J0 fpMS ase]
| ! I I { ! t | | ORERODT T4 JIATY 3Y)} JO uTSeg Jaddf
1 ! i 1 1 1 1 | 0] ! 3Y) U1 LOTIESTLIT Japun
| ! 1 i | | t ! | JuUBedOTaARD TEINGINITIEY
I ! ! | i | | i |
l | | i §Y0 1 H t i Svo ! SY0 UTSeq SUTJUBJ0) - BRENBEJY SUaATs
| i ! l ! 1 ! 1 l Yy JO JuUdNdO]aAAp PIYEIERYY]
I | 1 | 1 i -1 i t--- | | ) —
] I1NOT1¥4340-02! NOIIVJIJIlavdl S¥3Sn pue | SLI3r0¥4 ! SINOINWI3L (SLJ3rO¥4 PuBi S5133dSY | S3JWNOS3Y | S3IIT04
| S3ILIAILDY | WINDZINDH { INM3OUNVK [JONOILOMOMd STWROISSI408d1INIHLSIANIIOIQIINYAQY Pue |SNOTLNLILSNII WIDNWNIL T | ¥3l¥R 1 pue SNYW |
I INIHIOVEWN | 40 TYINIWNONIAMIIPU® SY3ISN JOISSNVIJIMHIILT NOILNI3X3 13iVIQINYELND! 40 1J1%0K0J3 40 | ND | S3N0SHY | 13300y 4 0 /pee L} I AT L DY
i ™ I NOILOWO¥d ! INOILVZINGONO! JO ONINIVNLI ONILI3IQ (INININCYSWI INOILVZINVOUO! NOILVAWAD | NOILVISIOIN LRI
!
i
}

*3u0d n 3TQE]



- 118

i t + IHENTNNS .

1 | pe—

|
i 1 1 t t i i ! i 1 | i ajofese] jo
1 } f i | l § i i 1 i 1 JUIEIDTANI] [eLnYy uUD JIIAT0IY
| 1 ] | ! t ! | ) i ! 1 HRLL
i
' 1 | i 1 ! ! l i | i ] aeg ap (] 4o
| | | ! { 1 t t t f | { UBNLOTAAR] [24NY Pue UOTYRETLIL
1 1 1 t ! [ | ! 1 | i 1 ¢ ILIVK
!
| t 1 | 1 1 i i i | 1 i 1331044 Juawdoianag
f { i I { ! l ! t 1 | | 5234y [24NY OREY J3ddfy
! { ] i I i t t ! | ! ! HERRE|
!
] ! | | i ! ! ! 1 i 1 1 S3LIJUNDD JaQuay SUIMOJIO0g S,queg ayy Ut
! t 1 1 ! 1 I | ! 1 1 ! SEaISRG AddNS  J3jeR YO
| 1 1 i i 1 i ! 1 | | | UINADIAN]  PUB  UDTSUBEX] JuUae4n]anag
— - -
t 1 i 1 I i t t t | | | . 11 aseyy
! t ! i ! t ! { t i [ ! s2342 UDTIRFIILT JO UDTIRYT]IQeUaY
I i | l 1 ! i | i i ! | v ILIVH
. llllll m————— -
1 i 1 i i H | | i ; i
| | v | s [ S0 | i : LT ! st USNIDT3AAY 4O UDTYELFIIU]
1 1 1
1

1

i
1 | ! ! i i i
el i I ! I

! 1NOTLYY3d0-031 NOLLVJIDIINYA1 SY3SN Pue ¢ SI3M0¥4 | SINOINHDIL (S103rDMd PUel SIO343¢ 1 SINASI | SILIIWd |

1 SALINILOY | TYINOZINON | INIWIOUNUW |JONOILOWONA STWNOISSIA0NSIINIMISINTIOIQIONYACY PUeiSNOILNLILSNTIWIDMNIS T | X3tbm | s SN#Rd |

| LNINIQUNYM | 4 O TUANIWNONIANIIPUR SNIGN JOU‘SNYIJINWIILI NOIIND3X3 I3IWIOIMWINII 4 ©  1JIKOWOII O 1 NGO | SI04NOSH | 1337034 0/PE 4L ialldv
I MW 1 NOLLONON | INOTLYZINGOYO! JO ONINIVNLI SNILJ3YIQ {INIWIACSKT INOILWZINVONO! NOILYGWn3 | NOILYISIOS)  ¥3lwm |

[po— e d i 31111

[ $ 3 1 L 1 a1 1 2y @ 3 L N 3 I Y0 - L N3 ¥ 35y oK ¢ |

]

v

n{oucy  ATQET









