Chapter 6 Traffic Management and Planning

6.1 Traffic Management Organization

The municipal trafiic police (Policia Mucnipal de Transito: PMT) is responsible for fraflic
management and enforcement within the urban area. Each municipality has its own PMC, The
organization chart of PMT in Asunci6n is shown in Fig. 6-1-1. TrafTic controls such as parking
restrictions and signal control are 1mplemented by PMT in closc cooperation with an
organization in the municipality which is responsible for policy making, planning and
coordination. PMT is mostly responsible for enforcement only. For example, the on-street
parking management is under the responsibility of a private entity, CEA, which checks illegally
parked cars. PMT works together with the staft’ of CEA and is responsible for imposing

penalties.
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Fig. 6-1-1 Organization of PMT



Table 6-1 shows the number of policemen and their working hours in each city. The rates of
registered vehicles to traffic police is over 400 vehicles per policeman, which clearly illustrates
that the number of traffic contrel personnel is small. Moreover, their working hours are the
same as those of other public officials, and thus there is no trafTic control during the period from
evening to early moring, or from 20:00 to 6:30.

" Table 6-1-1 Number of Policemen

Amount of Registerd
Municipality PM.T Persons Working Time Vehicles (BY(A)

(A) L (B) C
ASUNCION 199 06:30 12:30 16:00 18:45 . 198,624 998
FDO.DE LA MORA 22 06:3¢ 12:30 16:00 19:00 11,964 1. 544
SAN LORENZO 21 ] 06:3G.12:00 15:30 18:00 11,5491 . 550
LAMBARE 11 06:00 13:00 15:00 20:00 18,604 1,691
MARIANO R ALONAO 6 06:30 12:30 16:00 18:45 16,000 1,667
VILLA ELISA 10 07:00 13:.00 . 7,540 794
NEMBY 2 07:00 12:00 16:30 17:30 5,15 2,558
LIMPIO. 5 07:00 13:00 : 8,294 1,659
SANANTONIO 6 06:30 18:00 : 2,790 465
LUQUE 10 - 07:00 12:00 14:00 17:30 4,334 438
VILLA HAYES N.A N.A N.A -
CAPIATA 10 07:00 18:00 16:00 18:45 N.A -
TOTAL 302 279,214 925

NOTE: Vehicle registiation data was obtained until 31/12/95.

This Study proposes system contro! and improvements of traffic signals at major intersections.
This will spare manual controls by policemen, but it will be necessary to educate and train them
so that they are or “become” aware of the traffic control system. It will be particularly important .
to train them for data collection and analysis. This will require a curriculum of practical training

on traffic flows through using the iraffic control system and the establishment of an educational
institution for traffic policemen.

The contents of the curriculum are as follows:
Traffic rules and regulations
Basics of traffic flows ‘
Data collection and analysis, e.g. traffic volume and accidents
Traffic signal control system, e.g. control scheme and parameter management
Traffic safety measures, e.g. emergency procedures

Traffic flow control, e.g. standards and management for one-way roads and parking
restrictions.
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6.2 Drlving License System

A dnving license is allowed to those who are over 18 years old and is classificd into general,
commercial, for heavy vehicles, and for commercial heavy vehicles. A license needs to be
renewed every 5 years. The license examination is divided into practicat and written parts. The
latter has quesiions on traffic regulations and vehicle mechanisms. Driving schools provide
30-hour practice and 40-hour lecture for a general license, but it is not necessary to go to a
driving school to obtain a license.



Since improvements of intersections, markings, and signs arc proposed as part of the traflic
management plan, for such improvements to be functional, it will be necessary to provide
cducation and training to drivers,

Education and training on trafiic rules and safety for dnvcrb mciudc
e Knowledge for safe driving, e.g. vehicle mechanics, performancc, and influence of specd

&  Driving techniques, e.g. safe start, places permitted for driving, pedestrian safety, safe
speed and distance between cars, lane change, overtaking, dnvmg intersections, parking
and stop, dangerous roads

e  Signals and signs, e.g. traffic signals, type and designation of regulations, directions, and
guide signs.

in order to m1plement them, it is necessary to make trafﬁc police well aware of traffic
regulations and rules. At the same tine, it is also important to found an institution that promotes
safe driving, issues diiver’s license and other related documents, and carries out training
progiams. Meanwhile, traffic police should impose more strict penalties, improve the
enforcement system, prepare documents and statistics on traflic accidents, and conduct periodic
traffic surveys and management of database.

6.3 Vehicle Registration

Each vehicle needs to renew its registration every year Vehlcles can be registered at any
municipalily, and the registration fees are different_ from municipality to municipality.
Therefore, many vehicles owned in Asuncién city are regrstered in other mummpahhcs
However, the law that reqmres registration for all the vehicles in an unified system in the
country was established in 1995 and will be in effect from 1999. The present vehicle
registration fee in Asuncién includes the annual vehicle tax, and fees for registration, inspection
and issuance of license plate. The vehicle tax is determmecl by the present value of a vehicle.

According to the vehicle registration data, 50 percent of the reg:stered vehicles are over 15
years old. However, many vehicles actually running on the streets are relatively new, and thus
the data seems to include a number of abandoned vehicles as well.
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6.4 Traffic Regulation

According to the traflic regulations, the d_riving speed is limited to 50 Knvh on all the roads in
Asuncion city, and to 60 Knvh on the national highways, but few drivers respect the speed
limits, and little regulation of speed is actually cartied out.

Although it is allowed at non-signalized intersections, lefi-turn is prohibited at most of the
signalized interséctions, especially at those on trunk roads. In order 10 make a lefi-tum at a
signalized interscction, vehicles needs to make three right-tums to go around the block. The
lack of exclusive left-turning phase in a signal cycle and left-turning lane are to blame for this
inconvenience. There are a few intersections with exclusive lefi-turning phase and left-turning
lane at minor intersections, where enough space is available,



Chapter 7 Present Environmental Conditions

7.1 Institution and Legislation

7.1.1  Overall Framework

Environmental standards and legislation are established By the Govermnment of Paraguay
through the Ministry of Public Health and Social Welfare, the Ministry of Agriculture and
Livestock and the National Congress.

The Congress established in 1990 the National Commission for Natural Resources Proteetion.
The principat role of the Commission is to develop an efficicnt and effective action plan in
order to protect resources and the ecosystem, and ensure environmental preservation. In order
to realize this objective, the Commission is, in particular, in charge of the co-ordination of
action among all the pertinent organizations which operate in this ficld. Two scnators, {wo
deputies, six minisirics, Planing Secretariat, local governments, private seclor, universities and
indigenous organizations participate in the Commission.

On the other hand, an Inter-institutional Commission (IC), which is responsible for the
appraisal of environmental evaluation, was established in 1991 in the Ministry of Agricullure
and Livestock (MAG). The IC belongs to the Sub-secretariat of Natural Resource and
Environment of the Ministry and it consists of the following members:

-Director General of Directorate of Road, Ministry of Public Works and Communication
(MOPC)

-Director General of Directorate of Road Network, MOPC

~Technical Director of Paraguayan Institute of Indigenous People, MAG

-Director of National Office of Co-ordination and Administration of Projects, MAG

-Director of Planning of Institute for Rural Welfare, MAG

-Director of National Forestry Services, MAG

-Director of the Directorate of National Parks and Wnldllfc, MAG

-Director of the Directorate of Environment, MAG

IC can include any other organizations when it is necessary. IC is in charge of the preparatidn of
TOR. and the evaluation and appraisal of Environmental Impact Asscssment as well as other
support services. However, the organization, which is mainly responsible for the appraisal of
environmental evaluation, is the Sub-secretariat of Natural Resources and Environment.

7.1.2 Functions and Organizational Stracture of Relevant Public Organizations

(1) National Organizations

National organizations which deal with environmental issues are shown in Table 7-1-1.



Table 7-1-1 National Organizations Relevant to Environmental Preservation

| Ne. : ‘Name of Organization _ -~ Principal Responsible Areas and Jsswes
1 Ministry of Agricultute and Livestock | Natural rtesources, forestry, national packs, wildlife: the
(MAG) _ Directorate of Environmental Ordinance is responsible for

o | preparing TOR of ELA and EiA appraisal of all kinds of projects. |
2 Ministey "of Public Health and Social | Sanitetion, sanitary environment
Welfare (MSPRS)

3 | Sanitary Works Corporation Water quatity control, sewage
{(CORPOSANA)

4 National Services for - Environmental | Water quality contro), solid waste treatment, hygience,
Conservation establishment of environmental standards
(SENASA)

5 Military Institute of Geography, Ministry | Prcparation of topographic maps
of National Defense
6 General Direclorate  of Metcorology, | Collection, processing and interpretation of meteorological data
Ministry of National Defense
7 Ministry of Publie Works and | Environmental Unit: Environmental studies on read projects;
Communications (MOPC) Hydravlic Resources Department: Hydraulic resources

(2) Asuncién Municipal Government

In Paraguay, there are, in total, 218 local governments of diversified categories depending on
their population. The principatl role of local governments in terms of environmental
conservation is solid waste treatment and food quality control.

Asuncidén Municipal Government has established an Environment Directorate. Fig. 7-1-1
shows the organization structure of the Directorate. The role of the Directorate is to:

-improve waste management
-promote awarencss and community participation in environmental conservation
-promotion of technical co-operation with intemational organizations, govemmental

organizations and NGOs.

7.1.3 Eavironmental Laws and Legislation

(1) National Environmental Laws and Decrees

National environmental taws and decrees are cited in Copilacion de Legislacion Ambiental,

which was issued by National Commission of Natural Resources Conservation. Principal laws
and decrees are shown in Table7-1-2.
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Table 7-1-2 Principal National Laws and Decrees

Law and Decree No. Date of Issue Contents
Ley 854 29/03/1963 Agricultural laws
Ley 369 0121972 Fﬁou}:&datibn of SEN{ASA (National Services  for
: Environmental Conservation)
Ley 422 16/11i1973 Forestry laws :
Decree 18.831 - The establishment of environmental protection standards
. : The exemplion of obligations in terms of preseating fores
Decree 5.055 1E/08/1994 guide for the operationgof export of cert ainpwood prfducts i
Ley 836 15/12/1980 Sanilary code
Ley 946 14/10/1982 Cultural propery protection .
Ley 42 18/09/1990 The prohibition of import of dangerous industrial and toxic
: waste
Ley123 03/01/1892 Adaptation of new mode of vegetation sanitary protection
Ley 96 2471271992 Wildlife protection
ley 52 03/09/1592 Agricultural processing code
Ley 294 311271993 Environmental Impact Assessment law
Ley 536 09/01/19%94 Promotion of reforestation in the country
Ley 799 G7/01/1996 Fishery law
Ley 116 02/05/1996 Sanctio-n ) Jaws against the violation of envirenmental
conservation
Ley 816 20:08/1997 Natural resources conservation
Ley 1160 26/08/1997 Control of noise petlulion |
Ley 583 24/08/1976 Convention on endangered fauna and ffora species
Ley 1231 20/12/1986 Convention on world, cultural and natural heritage
Ley234 19/07/1993 Protection of indigenous people

Source: Compilacion de Legislacion Ambiental: Comision Nacional de Defensa de los Recursos Naturales
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(2) Asuncién Municipal Government Ordinance

Asuncién Municipal Government has cstablished its own ordinances relevant to environmental
conscrvation issues. The principal environmental ordinances are shown in Table 7-1-3.

Table 7-1-3  Principal Envirenmental Ordinances

__Ordinance No. Date of Issue Conlents
48/ 1994 Prevention of noise pollution
548666 1966 Control of discharge of polluted water
2583590 1590 Establishment of slandards on environmental pollution and
waste treatment
481 210111941 Smwke, emission and chimney conteol
1997 13/08/1997 Adr poliution control

{(3) Expropriation of Land Law

There ‘are no resettiement regulations and guidelines in Paraguay. However, Asuncién
Municipality Government has established the Expropriation of Land Law for the exccution of
human resettlement in any urban development project. According to the law, the city’s mayor is
supposed to inform the Municipat congress and other pertinent anthorities of the legal situation
of affected real estate and its future status.

In case of the new constriiction and widening of roads and other development activities, which

may cause drastic increase in the price of target real estate, cash compensation will be reduced
by 50%.

The municipal Government must pay the cash compensation to resettled people who own the
real estate within five years. For the tenants of houses to be expropriated, the Government pay
compensation within six months.

7.1.4 Environmental Impact Assessment

Environmental Impact Assessment (EIA) Law was established in Paraguay in 1993, According
to the law, the following activities require EIA:

-human settlement and colonization
-agricultural exploitation

-construction of industrial complex

-mineral extraction and its processing

-fuel extraction and its processing
-construction and operation of water, oil, gas and mineral effluent facilities
-construction of hydraulic facitities
-construction of power plant

-production of carbon

-urban and industrial waste treatment

-road construction and improvement

-port construction and improvement

-airport runway construction and improvement
-deposits

~foundry



-demolish and excavation

-archcological activitics _
-production, commercialization and transport of a dangerous substance
-introduction of exotic species and exploitation of natural forest, fauna and {lora
-any other activitics which might adversely affcet the enviromment

The organization, which is responsible for the preparalioh of TOR and the appraisal of EIA, is
Directorate of Environmental Ordinance (DOA). Fig. 7-1-2 shows the organization structure of
DOA.

General EIA exccution procedure is shown in Fig. 7-1-3. The proponent submils Basic
Environmental application {CAB), which consists of questionnaire, title of property, judicial
declaration, municipal certificate and inter-deparimental certificate. DOA, in conjunction with
Inter-institutional Commission (IC) and other relevant people and institutions, reviews CAB
and makes decision on what kind of environmental evaluation should be executed for each
project. E1A is implemented only when DOA identifies it is necessary.
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Fig. 7-1-2  Organization Chart of Directorate of Environmental Ordinance
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7.2 Natural Envivonment
7.2.1  Overview

Asuncién Metropotitan arca occupics about 711 km2 and it is situated between 27 38° 287
{southem latitude) and 25 16” 16” (northern longitude) with a population of about 1,372,000
according to the National Census of Population and Housing, 1992, Approximately, 11% of the
population, about 55,000 people or 10,000 families, live in northern and southem flooded areas
(Banado Norte y Sur), The Northern part includes Jardin Botanico and Artigas, and the
southem part extends from Tacumbu towards Cateura Park. These flooded areas occupy about
1,650 ha along the Paraguay River and Asuncién Bay.

Asuncién Melropolitan arca is located in a subtropical region whose monthly temperature
varies from 17°C to 28°C. The maximum temperature recorded is 40°C and the minimum 0°C.
The humidity fluctuates between 60% in September and Octaber, and 80% in May and June.

According to the meteorological station ivhich_ is installed at the Intemmational Airport Silvio
Pettirossi in Asuncidn, the average wind velocity is approximately 5.0km/hour, in the direction
principally from northeast to south all the year round.

Precipitation is typlcally influenced by the hot and humid wind, Wthh comes from Mato
Grosso in Brazil, and the dry wind from the south. It is estimated that average precipitation per .
year is about 1,400mm, which is usually concentrated in November and April. The rainfall in
June and September is less intense.

7.2.2 Green Areas

In Asuncidn, green areas are identified as plazas, parks and roads with trees. The classification
‘of these and their actual area is shown in Table 7-2-1.

Table ‘7-2 1 Classnﬁcatmn of Green Areas

. Green Area Type Area
Plazas y Plazoletas To 500 m2
Plazas From 50im2 to 21,000m2
Paseos Centrales . Less than Sm of width
Paseos Centrales From 5m of width
Parques Less than 30,000m2
Parques More than 50,000m2

Source: Situacion Actual de Las Arees Verdes en Asuncidn, 1996, Departamento de Administracion Tecnica Urbana,
Municipalidad ’

In Asuncidn City, in 1996, only 5.84% is identified as green areas as show.n in Table 7-2-2.




Table 7-2-2 Open Space in Asunclén

________ . - Description N Number Area (Has) e
FPlazas which are occupied with people R 11947 1.02
Plazas which are available 1o public N - _ 49.70 0.42
Plazas which are pot available to public _ 44 2270 0.19
Parks with equipment 5 282.74 242
Parks which are occupied with people 2 208.97 1.7%
Flooded area - 1,650.00 14.10

| Asuncién Bay (aquatic surface) . 358.00 1.06
Roads ) - 2,270.62 19.41
Residence blocks (without any green area) - 6,737.80 57.5%
Total - 11,700.00 100.60

Source: Situacion Actual de Las Areas Verdes en Asuncidn, 1996, Departamento de Administracion Tecnica Urbana,

Municipalidad

However, compared with 1992, green arcas in Asuncidén have slightly expanded by 3% as
shown in Table 7-2-3. This is mainly du¢ to the increase of plazas. '

Table 7-2-3  Green Areas in Comparison between 1992 and 1996

Description Number in 1992 Hain 1992 Number in 1996 Hain 1996
Parques 5 282.74 5 282714
Plazas 65 39.14 93 49.70
Paseos centrales {(more | - 7.92 - 792
than Smof widih)
Paseos centrales (less | - 14.00 - 14.00
than $mof width)
Verdes lineales (along { - 0 - 0.17
with rivers) :

Total 343.81 354.53

Source: Sttuacion Actual de Las Areas Verdes

Municipatidad

Green areas in the Study are shown in Fig. 7-2-1.

en Asuncién, 1996, Departamento de Administracion Tecnica Urbana,



hirds 0 RO A S

Fig. 7-2-1 Grecn Area in Asuncién
Since there are a few green arcas in Banado Sur (Franja Costera Sur), the Municipal
Government has planned the conversion of Cateura Dumping Ground, near Cateura Lake, into -
a green area by reclaiming low lands with waste and planting grass and trees on its surface. This

- Cateura Greening Prolect will be completed in 2003. Two sites have been proposed for a new
dumping ground: one in Chaco-i, proposed in 1994 by JICA Study Team of the Stiidy on Solid

Waste Management for Metropolitan Area of Asuncién and another in Villa Elisa area by
Municipat Government. Howeves, the new site has not yet been determined.

7.2.3  Cultural Heritage

Asuncién City is rich in terms of historical, cultural, archeological and aesthetic monuments
and buildings. In particular, Sajonia, Avenida Carlos Antonio Lépez, Central Area, Avenida
Espana and Mariscal L6pez are considered as cultural heritage arcas. Other areas, which also
have historical, cultural and aesthetic monuments and buitdings, are Colon, General Diaz,
Doctor Francia, San Roque, Jara, Las mercedes, Virgen del Huerto and Caballero.

However, mainly due to the lack of protection laws and regulations, these cultural heritage
areas have been suffering from deterioration.

Fig. 7-2-2 shows the historical, cultural, archeological and aesthetic monuments and buildings.
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Fig. 7-2-2 Historical, Cultural, Archeological and Aesthetic Monuments and Buildings

7.2.4 Flood

One of the scrious natvral environmental problems is flooding, As it has been cited before,
approximately, about 55,000 people or 10,000 families, live in northern and southern flooded
areas, which occupy about 1,650 ha along the Paraguay River and Asuncién Bay.

Though the Paraguay River, whose catchment area is about 1,000,000 km2, is rather stable in
terms of water volume, the water level significantly rises every 100 years. When the water level
rises 10 58 m, areas such as Banado Tacumbu, Banco San Miguel, a part of Ricardo Brudada
and Blanco Cue de Tablada Nueva are severely affected. In the past 15 years, the Paraguay
River experienced two significant water level rises: 62.6m in 1983 and 63.5m in 1992,

Due to the rise of the river wates leuel, residents in flooded areas, in particular, Franja Constera,
have to abandon their houses for as long as six months. Since this poputation is, on average,
from low income houscholds, they are evacuated, with the help of Asuncién Municipal
Goverament, to temporary camping sites in green areas such as plazas. During the evacuation
period, the living conditions of people are extremely dsoriented due to the lack of woik, food
and access to sanitary infrastructure, all of which causes serious social, economic, cultural,
psychological, public health and environmental problems.

On the other hand, the evacuation and emergency cost for the Asuncién Municipal Government

are such that the cost of dealing with floods is exacerbating the Municipal Government’s
financial sitvation.

However, storm rainfall of high intensity not only affects river coastal zones but also hilly land,
in particular, roads. Due to the lack of appropriate drainage system in the city, storm rainfall
concentrates on roads. According to Storm Drainage System Improvement Project Report,
HCA, 1986, the river gradient varies from 1/34 to 1/318. Most of the gradients are steeper than

7-—-10



17100 so that the concentration time is short and the peak discharge volume is significant.

The degree of damage by floods on roads and intersections is mainly determined by
topographic conditions as well as the extend of urbanization. The construction of houses and
roads causes a reduction of permeable arca resulting in the shortening of storm water
concentration time and the increment of runof¥ coelicient.

The damages which are directly caused by storm water are broadly classified into two types: (1)
traflic interruptions caused by floods flowing on the road surface, and (2) submergence of
assets along river courses, confluence of rivers, and crossing points of rivers and roads.

Traflic interruptions cause the augmentation of travel time and cost of vehicle since
automobites have to detour and lower speed due to floods, which in (urn reduces productivity.
Time lost in travel varies from less than one hour to six hours. The submergence of assets
consist mainly of private houses and sometimes lasts for a maximum of twelve hours. Damages
to agricultural crops and others are negligible.

Flooded arcas are shown in Fig. 7-2-3.
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Fig. 7-2-3 Inundated Area of Asuncién

7.2.5 Biodiversity

Important areas in Asuncién in terms of biodiversity are identified as Jardin Botanico, Cerro
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Lambaré, Bahia de Asuncién and Banados Noite y Sur (horthern and southem flooded arcas).
Among them, the most important arcas, in tenns of fauna and flora, are Banco San Migue! in
Banado Norte and around Cerro Lambaré arca in Banado Sur.

(1) Banco San Miguel

The biodiversity of Banco San Miguel, which some streams flow into, is very sp’eciﬁc and less
varied. The periodical Nood of Paraguay River comnbutcs to modeling and maintaining rich
biodiversity in the area.

1) Flora
In the arca, 97 specics from 35 botanie familics have been 1dcmlﬁcd most of which are aquauc
vegetation. To date, no species has been identified as endangered, however, the vegetation in

coastal area is becoming poor duc to human activities. ‘Table 7-2-4 shows the principal type of
flora in Banco San Miguel arca.

Table 7-2-4 Prmcapal Type of Fiora in Banco San Miguel

: Bolanical Family | Scientific Name l ‘ CommonName
ESTRATO ARBOREO :
SALICACEAE Salix humboldtiana -~ ‘Sauce criollo
CAPPARACEAE | Crataevatapia___ Payaguanaranja
| EUNHORBIACEAE Aporosella chacoensis o Mbavy ' .
ASTERACEAE Tessario integrifolia Palo bobo
FABACEAE Baubinia baubinioides -
ARECACEAR Copemicia alba Caranda-y
LAURACEAR Ocotea dyespirifolia Lauret moroti
SAPOTECEAE =~ Pouteria glomerata Aguai
ESTRATC ARBUSTIVO :
FABACEAE Minosa pollita Yuqueri pony
Sesbania virgata Palo negro
Acacia sp. Yuqueri

Source: Estudio de Impacto Ambiental; Programa de Desarrollo y Defensa de la Franja Costera de Asuncidn, BID, 1997

2) Fauna

Aquatic environment of Banco San Miguel attracts many and various kinds of migrant birds. In
fact, Paraguay River is a part of migrant route of various migrant birds including Laridae,
Rhynchopidae, Scolopacidae and Charadriidas.

In the area, 294 species of ‘78. families have been identified. Those include 197 species of birds
from 49 familics, 24 species of mammals from 12 families, 33 species of amphibians from 5
families and 44 species of reptiles from 13 families.

(2) Cerro Lambaré Area
1) Flora

Trees and vegelation which have been identified in Cerro Lambaré Area are shown in Table
7-2-5.
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Table 7-2-5  Principal Type of Flora in Cerro Lambaré Area

| Botanical Family Scieotific Name CommonName
[STGNOIIACEAE Tebebuya hepiphylla | Tayilapacho T
| Tabebuya ochracea tapechoamanillo |
: Jacaranda nimfdifolia Jacaranda, caroba
PALMACEAE Arescastrum romanzoffianum Pindo_ o
' Copernicia alba Caranda-y
| MORACEAE Ficus enormiis . Guapo-y
SAPINDACEAE Meliccocus lepidopetalus Yvapobo
POLYGONACEAE Triplaris guaranitica Yilletana B
COMBRETACEAE Terminalia catappa Sembterodeplaya
BIONOMIACEAE Tecorta stans Lapachito ] o
‘ Spathode campanulata Corazon de la india
FABHACEAE Bhauinia variegata _ Lluvia de orquideas
Tipuan tipu Tipa
Delonix regia e ‘ Chivato
MELICACEAE Melia azedarach ' Paraiso
| MYRTACEAE Eucaliptos sp. Eucalipto
PLATANACEAE Platanus acerifolia Platano
PONTEDERIACEAE Eichomia crassipes Camalote, aguape
Eichornia azurea Camalote
POLYGONACEAE Polygonun hidrepiperoides
Polyzonun acuminatum :
ARACEAE Pistia atratiotis Repolio de agua
SALVINIACEAE Salvinia sp.
LEMNACEAE Lernnna sp.
AMARANTHCEAE Alternanthera philoxeroides
CONCLVULACEAE Ipomoea camea Madyju-ra
MALVACEAE Hibiscus striatus
PONTEDERIACEAE Pontederia cordata

Source: Evaluacion de Impacto Ambiental Mejoras del Vertedero Municipal Cateura, NOVATERRA, 1998

2) Fauna

Birds, mammals, fish, reptiles and amphibians which have been identified in the area are shown

in Table 7-2-6.

Table 7-2-6 Principal Type of Flora in Cerro Lambaré Area

Birds Fish -

-Paroaria sp. ~Tachydoras paraguayensis
-Mimus sp. -Oxidoras kneri
-Zonotrichia capensis -Pimellodetia sp.

-Passer domesticus -Potamotrygon sp.
-Pitangus sulphuratus -Prochilodus sp.
~Troglodites sp. -Hypopomus brevirostris
-Columbasp. -Symbranchus marmoratus
-Dasypterus sp. -Schizodon sp.

-Molothrus sp. -Cichlasoma bimaculatus
-Thraupis sayaca -Cichlasoma dimerus
-Aratinga sp. -Leporinus sp.

-Ara sp. -Crenicichla sp.

-Leptotila verreauxi

-Aramides ypecaha

-Mycteria americana

-Casmerodius albus

-Anas sp.
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Re jt:ies _apmp_h_nlpans e Manm\ais _ e H
~Bufo granulosus -Cavia aparea

-Hyla punctata -Akodon sp.

-Hyla raniceps -Monodelphis domestica

-Ololygon fuscovaria -Mus musculus

~Amiciva ameiva -Rutus sp.

“Hydrodynastes gigas -Lutra sp.

-Philodryas spp.

-Eunectes noteus

-Cocodrilus yacare

Source: Evaluacion de Impacto Ambiental Mejoras del Vertedero Municipal Cateura, NOVATERRA, 1998

7.2.6 Environmentally Sensitive Avea -Franja Costera Area

The environmental control point in the study area, which the project should take into
consideration in terms of natural and social environment, is Franja Costera Area.

Fr:anja Costera is a fraction of the land of Asuncién City, which was detimited in ordinance in
November, 1996. It occupies 1,650 ha, which extends from Puerto Botanico of Banado Norte
(Franja Costera Norte) to €] Cerro Labare of Banado Sur (Franja Costera Sur).

About 10,000 families live in Franja Costera, which accounts for about 11% of the population
of Asuncién City. These families are from low-income households and the area is called
Cinturon de Pobreza or Poverty Belt. These families periodically immigrate to temporary
emergency camps in higher areas during the flood season.

Since the. 1560s, peoplc have gradually immigrated from rural areas and other areas of
Asuncién Cny into the area, which has no urban planning. Consequently, it has contributed to
deteriorating social and environmental conditions in the area. Today Franja Costera is identified
as a environmental bottleneck in terms of the high degree of environmental contamination not
only for inhabitants in the area but also for other population in the City.

In order to understand the interrelation between Franja Costera and other parts of the City, it is
important to analyze from the following viewpoints:

¢ Interface: River-Coast

¢ Interface: Coast-Coast
o Interface; Coast-City

1) Interface: River-Coast

This is a coastal zone where thete are lots of beaches. However, there are also many cliffs along
the coast. There are few in habitants in this area, and there are dominated by fishermen, and
those who extract sand and work at shipbuilding. According to the ElA report by IDB, this coast
is highly contaminated mainly due to the streams which flow into the river.

2) Interface: Coast-Coast

This is a flcoded area, where approximately 7,000 families reside. The flood level in the area
varies from 57.2m to 63.5m, which was registered in 1992.
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This arca plays the role of terminal area for all the streams in Asuncién City, which flow into
ponds in the arca. The soil in the arca is clayey sand. The arca is highly contaminated since the
habitants discharge solid waste in to holes used as seplic tanks. The waste is washed away from
the holes by heavy rain and flood and flows inte ponds, which is the sovrce of contamination.

3) Interface: Coast-City
This is a highly contarminated zone for the following reasons:

o Large factories, mililary facilities, tall buildings form a barricr between coast and city.

+ Streams, in the area, have become dumping grounds.

* People evacuated because of flood set up temporary camps in open spaces such as plazas and
parks.

In order to improve this situation, the Asuncién Municipal Government and the Government of
Paraguay have planned the Franja Costera Development Project, which consists of the
foltowing components:

¢ Urban and social dcvelopment

eDevelopment of improved highway access to the city center

e Physical and cultiral upgrading and consolidation of high density adjacent neighborhood
#Reseitlement of people affected by flooding

¢Flood defense works

¢ Environmental improvements and protection

¢ Provision and upgradmg of infrastructurc and services

The study was funded by Inter-American Development Bank (IDB) and a toan agrcement for
the implementation of the project was prepared. However, due to a change of Government, the
project was suspended.

7.3 Environmental Pollution
7.3.1 Air Pollution
(1) Overview

Due to the fact that air pollution caused by hlgh moterization in Asuncién City is so bad, the
Mumc;pal Government established a taw on air pollution control in 1997. The Ordinance No.
19/97, in particular, deals with the control of CO and other chemical elements in the air and tries
to standardize the norms and sanctions against any violation of the standards. However, the
Municipal Government has not yet established the norms for controlling air pollution.

According to the Ordinance, the Municipal Government is obliged to do the monitoring of air

pollution, however, to date, monitoring was executed only in 1995 and 1996 at limited points
and times. Table 7-3-1 shows the result of monitoring of NOx in 1995.
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Table 7-3-1  Result of Alr Pollution Monitoring by Municipal Government

a) I;}tcréhalxgcs at double lanes and single lanc

. L ] 3070841995 14/06/1995
Obscr\ator) ol Time Nox (ppmy) Tinw ___Nox{ppm)
| Espana/ Facuary 12:00 oot 12:20 IR
ML épez ! Tacuary 12:20 00f 1235 0.04 L
E Ayala/ Tacuary 12:35 . 12:45 0.02
M Léopez / Antequera 1250 - 13:15 0.02
M Lopez  Paraguari 1310 001 13:30 0.02
b) Microcentro
. o 30/05/1995 | 01/06/1995
Observatory Time Nox (ppn) Time . Nox {ppm)
M Estigarribia / Yegros 11:00 0.06 14:10 0.04
M Estigarribia / Ind Naci. 11:20 0.04 : £3:35 0.1
Palma/ Chile 11:40 0.04 13:15 0.06
Palma / Alberdi 11:55 0.04 12:50 0.04
Palma / 15 de Agosto 12:10 0.04 12:20 0.04
E. Ayzla/ Ind. Nacional 11:30 0.10 13:50 0.10
E. Ayala/ 15 de Agosto 12:20 - 0.10 12:00 010
¢) Double lanes ‘
: 25/04/1993
‘ Observatory - Time Nox (ppm)
Avenida Peru 12:60 0.14
Battilana - 12:15 0.08
| P Lovera/ Otazu 12:32 0.08
Iribas 12:50 Q.10
Yuly / Fermando de la Mora 13:15 0.06

Source: Asuncion Municipal Governemnt

The above monitoring result implies that NOx values are relatively high in Microcentro and
double lane roads.

On the other hand The JICA Study Teamn, in order to understand the present situation of air
pollution in the study area, conducted simple air pollution monitoring, which examined the
value of NOx and NO2. The following section presents the methodology and the result of
monitoring.

{2) Methodology

NOx and NO2 monitoring was carried out by using samplers. 20 samplers were installed af
major interchanges and in Microcentro in the study areas. The samplers were exposed for about
50 hours at each observation point and, accordingly, taken to Japan for analysis in a laboratory.
However, one of the samplers, No.4, was stolen and the value at this point could not be
measured.

{3) Result

Table 7-3-2 shows the result of NOx and NO2 monitoring.
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Neo. of ‘Jamc of Intersection T NOx NQ2
| Obscyvation | .- e e I [
| Municipatidad o ) R X
2 Ave. Espana / Ave. San Maitin . o L 005 D02
3 Ave. San Martin / Ave. Mariscal Lépez o 0.09 0.02
4 Ave. Rep. Argentina/ Ave. Eusebio Ayala } e o
$ | Ave. Fernando de 1a Mora / Ave. Rep. Argentina o 003 0.02
| 6 Ave. Gral 7 G Artigas / Doningo Lombardo 1 002
1. Ave. Santisima Sacranwnto / Ave. Espana 0.03 0.01
8 Ave. Choferes del Chaco / Ave. Mariscal Lépez . 0.09 002 |
9 Ave. Choferes del Chaco 725 de Mayo _ 012 0.02
10 Ave. Choferes del Chaco / Ave. Eusebio Ayala 0.03 0.0
H Ave. Fernando de Ja Mora/ Dr. Carlos Centurion 0.67 0.02
12 .| Ave. Jose Feliz Bogado / Ave. Gral. Maxime Santos 0.06 0.02
3 Presidente Franco / Oleary’ - 0.05 002 |
14 Palma/Oleary 8.06 0.02
15 Esteella 7 Qleary 0.038 0.02
16 Oliva / Oleary 014 0.03
|17 General Diaz / Oleary o 006 . 002
18 Haedo / Oleary 0.03 0.02
19 Ave: Ygatymi / Oleary o 0.06 0.02
| 20 Ave. Pettirossi/ P. Levera 0.09 0.03

¥Note.: Monitoring sampler was stolen at this poiot.

According to the findings, it ‘has been rcvca!cd that the value of NOx is relatively high in
Microcentro area and prmcnpal roads which go iito and come out from Microcenltro. As far as
NO2 values are concerned, it is difficult to judge if these valtues are high, since there is no NO2
standard in Paraguay. In Japan, the average value of NO2 per day should be lower than 0.04ppm
or between 0.04ppm and 0.06ppm. Based on this Japanese standard, it can be said that ihe value
of NO2 in Asunci6n is within an acceptable range. On the other hand, compared with other big
cities in the world, the value of NO2 in Asuncion is also relatively low (Table 7-3-3).

Table 7-3- 3 Companson of Air Pollutlon between Big Cities and Asnnc16n

ITEM Nagoya | Tokyo (Kawasaki| Jakaria | Dahran | Bangkok |.
Land |Ares 326 . 621 144 . 650 550 1,569{ %
Population (000) 2,153 8,080 1,202 8,908 1,670 8,126}
Population]Increasing ratio (Jo/year) 03 06! 02 2.4 1.7 6.7} iahien
Density of populaion (000/Km2) 6.6 113.0 84 13.8 3.0 5.21HeE.9
Traffic Total area of rozds (kn12) 51.5) - .92 15.8 850] 87 2935 ,;i:
Number of traftics 1,031,301] 2,512,432] 352,346] 617,565 ~ 79,035| 1,551,023}:
Air  [NOxannual average (ppm) 0.06 0.09 0.09 0.07 0.06 -
pollution IN02 annual average (ppm) 0.03 .04 0.04 0.04 - 0.12}5 %
Source: Report on The Countermeasures for the Air Polfution of Urban Transpost, 1998, Intemational Cooperation Association
of Transport

Fig.7-3-1 and Fig.7-3-2 show NOx and NO2 values al each observation point and its possible

affected

arcas.
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Table 7-3-2  Air Pollution Menitoring Result
! No.of N ab belersedvn i Ntk N
|

Ohsenvaton

\lunmpl nd a\I ‘ - . _ i [EAR3 il
2 Ave I\pml \\L BHMIIl!n - N [N (TR
3 Ave San Matin s \\-. \Eirm al [ 0;\.’ ) . LA ‘ el
1 A I\q\ '\fLLﬂ‘HJ A [u\dm\ Avaly o . .
5 DAve Te _Hdo d‘ 11'\! ; X‘,L,;,!FPE‘ \!’;:CIllml _ . iy ' il
b | A C: A1G Ahwh S Dopvingo Lomharda ) _ ot o nnt
T A \uvlhmm '\krim;nm' \\L Espana S ) ERIX) . 1o
L A < hﬂn.l’\.st.gi C!]}u)’ Ave, Manseal Eaper o 140 ' i
| Ave o/ 25 de \h}u ) o ! G | JRIEEN
1w Ave. CI i Ave Fusebio Ayl S LU AN ; 0o
e e Fern, mdu lin |1\i|_\'_3 fln Carlos © Lmulmrt o I LA L f (.42
' N H f’iﬁ&,,{?iib"f B fAve (I- it \hxuno\mm\ ERNN J Tooem
L ['IL\'\l\.II[L[!,)j}}]ﬁ().gdr\ - S o LR | e
14 Palma 7 Oleary o ] 106 | 042
l:’,_ lamlla Oleary ) S o o llil\ E 0uz ; 7
B l(» B 7(l|-l { __(Hl\
7| i _ b oo i 02
A8 | Haedo ! Qu_m, _ o S uny ’ 02
i \\L ‘:wmm / QLJ:_\, 7- T o D B AL o 002
o .\\L_, Pettirosst /P levers S o Gy i (i ~__'_

ot e e et

*Noteo Monitotrg seppler was stolen at this point

According to the findings, it has beean revealed that the value of NOx 1s relatively high n
Microcentro arca and principal roads which go into and come out from Microcentro. As far as
NO?2 values are concemed, it is diftficult to judge i these values are high, since there 1s no NO2
standard 1 Paraguay. In Japan, the average value o NO2 per day shoutd Be Tower than 0.04ppm
or between (.04ppm and 0.0Gppnt. Based on this Japancse standard, 1t can be said that the value
of NO2 in Asuncion is within an acceptable range. On the other hand, compared with other big
cities it the world, the value of NO2 in Asuncidon is also relatively low {Table 7-3-3).

Table 7-3-3  Comparisen of Air Pollution between Big Cities and Asuncion

o ITEM NAgOYQ lo!\\o I\.m.n 1I\|[ Jalﬂna T lnhmn i{.mgkci\ A_szmn
fond [Aeea o 316 621 344 630 ssel 1Sy 7|
Pupulation (D00) 2,153 8080 __LbE 8126 1,372
Popoiazion |Incrcasing ratio (Uiyear) -0} 0.6 1.7 G.7 35
Densily of popataioa (000 K ?) 66 130] Aol a2 19
TeatTie fotat "}99! tomds (ki) 1S 932 87 293 23.2
[Numiber of raflics LG31,391) 2,512,432 TUMIS] 158023 218918

Air NOx annual averase {ppna) .06 0.09 .06 - 1%
] !‘.-.‘»_Huimn NO2 2anual av erage fppmt 0.03 00 o _"‘ 77:7 7; ”,‘U 2 jj

Source: Reperton The Countermeasures for the A Polfunon of Urban Transpott, I‘J‘J\ ]ulun atieand Coopoeration Asspcilio
of Transport

Fig. 7-3-1 and Fig.7-3-2 show NOx and NO2 values at each obscrvation point and is possible
aftected arcas.
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It is known that automobiles, which emit more NO2, usc diesel engine. In Paraguay, 80% of
automobiles and 100% of buses and trucks use dicsel engines. The value of NO2 and NOx is
high when dicsel engines are not appropriately maintained. This is mainly due to incomplete
combustion.

Table 7-3-4 shows road section traffic volume of buscs at ‘each observatory. Fig. 7-3-2 shows
the correlation between bus volume and the value of NOx at observation points. A coeflicient of
correlation between them is 0.604. Though there are some points which show no correlation
between bus volume and the value of NOx, like at No. 5, 9, 10, 13, 14 an 16, in general, it can be

said that where fraffic volume of buses is large, the value of Nox is high.

Table 7-3-4 Trafiic Volume of Buses at Each Observatory

Poiat Ne. Bus Value -
1 1,630] 0.01
2 2,450 D.05
k) 2,603 0.0%
5 3,866 0,03
6 2,905 0.11
7 837 0.03
8 2,862 0.09
g - 44 0.12
10 6,080 003
1 2,231 0.07
12 763 0.06
13 10 .05
14 -0 .06
i5 3,028 0.08
16 2,862 0.14
17 2,713 0.06
18 1,385 0.08;
19 1,491 0.06
20 3,912 0.09

. *Note.: There is no vatue for point No.4 , since monitoring sampler was stolen.

018
0.14 +
pi2 p /
. /
010
X / R=0.604
068 + R—
ppm /
006 » + * -
$ /
004 ,_
/ * * *
a0z — -
*
o000 . ‘ . .
0 1000 2000 3000 4000 5000 6000 1000
Vehicles

Fig. 7-3-3 Correlation between Traffic Volume of Buses and the Value of NOx
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7.3.2  Nolse Pollution

() Ovcrﬁew

With regard to noise poiluiion, the Asuncién Municipal Governmient established a law on noisc
pollution control in 1994, Ordinance No. 48/94 clarifies the standards of noise in the city.

According to the Ordinance, the noise regulation is as shown in Table 7-3-5.

Table 7-3-5 Noise Regulation in Asuncién City
a} Noise Regulation in City

. Busy Day
Nighe (22:00-06:00) Day (06:00-22:00) O 14- ]
Conlsol Area (Db) (Db) (07:00-12:00; 14:00-19:00)

(Db)
Residencial Area :
e.g. Jardin Botanico, 55 0 70
Vertedero, Cerro Lambard

Rresidencial mixed Area
Righ densidty of Population

Historical zone, Terminal, 65 70 15
Market, Public Office

Industrial Area 70 75 80

b) Permitted Continuous Time of Noise per day

Noise Level (Db) . Parmitted Continuous Time of Noise

85 ) 8 hours
o0 4 hours
a5 - 2hours
160 { hour
105 ) 30 minites
110 : 15 minites
115 7 minutes

¢) Regulation on Vehicle Noise

Vehicle Type Max Value (Db}

Motoreycle (50cc), Bicycle : 75
Motorcycle (50-150cc) 82
Motorcycle (farger than 150cc) with 2-4 cylinders 85
Vehicle {smaller than 3.5 fon) 85
Vehicle (farger than 3.5 ton) 89

Source: Ordenanza No.48/94

The JICA Study Team, in order to understand the present situation of noise pollution in the
study area, conducted noise pollution monitoring on principal roads which include Ruta
Transchaco, Avenida General Artigas, Avenda Mariscal Lépez, Avenida Dr. Eusebio Ayala and
Avenida Dy, Fernando de la Mora. The following section presents the methodology and result of
monitoring.

(2) Methodology

Usually, the grade of noise poltution is measured by Continuous Level of Equivalent Energy
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{LEQ), which presents the average chcrgy of fluctuating noise level, in other words, the grade
of discomfort of a person, who is exposed to nhoise and suffer from it. LEQ measurers, Bruel and
Kjacr type 2236 B, were used for monitoring.

Monitoring was conducted in the morning (07:30-10:20), midday (11:30-14:20) and afternoon
(16:30-19:20). The number of observatories on each route is shown below:

¢ Ruta Transchaco: 26 observation points

s Avenida General Artigas: 38 observation points

» Avenida Mariscal Lopez: 75 observation points

¢ Avenida Dr. Eusebio Ayala: 44 observation points

» Avenida Dr. Fernando de la Mora: 29 observation points

(3) Result
Table 7-3-6 shows the result of the monitoring for each route. Fig.7-3-4 shows averagé value of

LEQ by roads. The result shows that the average value of LEQ of all the studied roads exceeds
75 DB, which is the maximum regulated value, except in industrial areas, in Asuncion.

Table 7-3-6 Average LEQ Value on Each Route with Zones with Major Impact

a) Ruta Transchaco

Period Value of LEG{Db) No. Zone Value of LEG{Db)
Morning 76.4 1 - [Tre.Gadea y Samidey 79.1
Noon 75.5 2 ILoma Vistosa 78.7
Afternoon 79.8 3 (Frente a laManzana 1208 785

VETage 77.3 4 {Frente a Ja Manzana 1014 78.4
5 |Frente a la Manzaca 1070 78.4
b) Avenida General Artigas _

Period Value of LEG{Db) Neo. | . S Zone . - Value of LEG(Db)
Morning 71.8 i Misiones y Ave.Peru 78.9
Noon 1.0 2 iPastor lbancz y Martinez ' 78.8
Afternoon 75.6 3 [P Camillo y 1ro President 8.6
(Average 7.4 4 |Pana Machain y Altos 78.5

5 |Vencruela y Mbricao 78.5
¢) Avenida Mariscal Lépez .

Period Vatue of LEG{Db) No. Zone Value of LEG{Db)
Morning 76.7 1 [May. Bullo y 22 Septiembre 787
Noon 76.8 2 [Gral. Santos y Aca Vera 8.7
Aftemoon 75. 3 |Gral. Bruguez y May. Bullo 8.5
Average 76.4 4 [|Americay Venemela 78.5

5 |22 Septiembre y P Sanche 8.4
d) Avenida Dr. Eusebio Ayala’
| Pperiod Value of LEG(Db) No. Zone Value of LEG(Db)
Moming 76.7 1 |M Aviacion y Mmme. Lynch 78.2
Noon 75.6 2 |33 Orientales y G Caballer 72.6
Afiemoon 75.6 3 [Pariri y Gaudioso Nunez : 774
Average ) 75.9 4 [Tte. Alvarenga y P Lezcan 72.2
5 . Del Chaco y S.C.Sierma 7.2




¢) Avenida Pr. Fernando de la Mora

__ Period Value of LEG(Db) No, Zone Value of LEG(Db)
Morning 764 1 |Argentina y Lapacho 13.2
[Noon y 76\ 2 |D.L.Morquio y Yataty Cor 315
Aflernoon 73.5 -3 |Rolon Viera y Lopez Decow 76.8
Avcrage 1 76.04 4 IB.Gonzalez y Rolon Viera 76.8]
_5_ JASanchez y Br. Gugglari 76.6
Fdo.De la Mora  §

Eusebio Ayala

Mcal. Lépez

Artigas

Transchaco |

78

Fig. 7-3-4 Average Value of LEQ by Roads

7.4 Social Opinions on Transport Conditions

The Study Team held a workshop, on 19 November 1998, in 6rder 1o understand public view on
the actual urban transport situation and environment. 30 people, who are community leaders,
Municipal Government officials, the NPO and CETA project team members, participated in the
workshop. - ‘

Community leaders were invited from Comisiones Vecinales, which was organized by the
Asuncién Municipal Government in 1993, The following seciion gives details about
Comisiones Vecinales.

7.4.1 Comiciones Vecinales

Comisiones Vecinales are groups of neighbors and each Comision consists of at least 20
families. Comisiones Vecinales were founded, under the supervision of Department of Social
. Services of Municipal Government, aiming at promoting community development. According
to regulations, Reglamento de Comisiones Vecinales de la Ciudad de Asuncidn, 1993, the
objectives of Comisiones Vecinales are:

¢ To contribute to improving the quality of life in the community by promoting active
participation of neighbors,

+ To constitute an organization, by involving neighbors, in order to defend their rights and
make them assume their responsibilities,



s To conslitute an organization, by involving neighbors, in order to defend their rights and
make them assume their responsibilitics,
* To promote:
-Civic and non-formal cducation
-Understanding and defending human rights
-Conservation of ccosystem

Asuncién City is socially divided into 6 rogions and 12 zones. There is & coordinator, who
represents Comisiones Vecinales, in each zone. These 12 coordinators form Consejo de
Coorinadoras de Comisiones Vecinales in order to discuss their common issues.

Fig.7-4-1 shows the orgamzahon chart of Comisiones Vecinales and Table 7-4-1 presents the
details of zoning and number of Comisiones \’ccmales in cach zone.

Social Service
Department

Coordination Commitiee
of Comicion Vecinal

Permanent Secretary of
Mercosur Group

Citizen Foundation

Delegation Committee
6 Regions
12 Zones and
Coordinators

394 Comistones Vecinales

Fig. 7-4-1 Organizaﬁon'Chart of Comisiones Vecinales

Table 7-4—] Comisiones Vecinales in Each Zone

Region Zone | Zone Code N misiencs Vecinales
Region 1 Tra Yhatte : 1 13
g ‘ Lag. Cateura A 28
. Onondivepa 2 56
R 2
cglon Marangatu 1 21
- Jopoi 3 15
Region 3
egon Nepylyvo E 20
. Mburukuia 4 23
4
Region Solidaridad H 18
Region § KM[! > 13
Jeruti 6 21
. Ara Poty ] 16
Region 6 Vya Pave K ) "_
Total 349




A 7one map is shown in Fig. 7-4-2,

Fig. 7-4-2 Zone of Commison Vecinales
Bach Comision Vecinal consists of a president, a vice-president, a secretary, a treasure, a
vice-treaswre and members.: Main activities include the improvement of community
infrastructure such as bridges, road pavement and walls (65%), the improvement of plaza
(18%) and social development such as education and public health (17%). There are three types
of community participation by degree of participation:

* 100% community participation

o Cost sharing with the Municipal Government, in p'uarticula'r, in pavement activities
o 100% public investment with the initiative of communities

Among  them,’ cost-sharing type of participation has been significantly contributing to
community development in Asuncidn. According to the Department of Social Services, in 1996,
96 works were executed under Comisiones Vecineles activities. For these works, the Municipal
Government disbursed G450 million, while the community invested G650 million, which
reduced G400 million of public expenditure on community development.

7.4.2  Workshop on Urban Transport and Environment

(1) Methodology

30 people, 12 coordinators of Comision Vecinales, a NPO (Cuerpo Bombere Voluntario),
Municipal Government officials and the CETA Project members, participated in the workshop.
The workshop was divided into two parts, In the first part the, actual transport situation and
problems were identified through an aclive discussion among the participants and, in the
second part, parlicipants suggested possible solutions for the problems. The Study Team

7—24



presented, in the second part, some ideas on the improvement of urban transport and listened to
opinions of the participants. These opinions have been taken into account in formulaling a
master plan for urban transpoit in Asuncién Metropolitan Area.

(2) Findings
Table 7-4-2 shows the main opinions on actual urban transport problems.

Table 7-4-2 - Actual Urban Transport Problews in the View of Community Leaders

Item Urban Transport Policy and Institutions

Opinions -There is no fegulatory institution in Municipal Government

-Existing institutions do not implenwent actions in accordance with present laws

-Directorate of Transit, Municipal Government, is incfiicicnt in terms of issuing number plate

-Though National Government and Municipal Government prepare plans on urban transport, they do not
implement them, and this have generated distrust towards authorities anong the people

-There is no appropriate co-ordination among entitics responsible for urban transport, in particular, MOPC
and Municipal Government

| teemn Urban Transport System

Opinions -1t is more difficult, due to the large number of vehicles, to have access to Microcentro from other areas
-There is no regulation of taxi terminal

ltem Public Transport

Opinions -There are excessive numbers of buses _

“There is 2 disparity in service coverage of buses between the city center and other areas (the city is
expanding towards ouiside of the city center)

-Many buses have the same itinerary on the same route, which causes heavy congestion at bus stops

-Bus drivers only care aboul maintaining time schedu)e but not about p:sssengers which endangers
passenger’s life

-Frequency of bus service is not appropnate

-Public transport is unsafe and its service is inappropriate

~There are few bus lines which have direct service ta the city center {people usually have to transfer several
times in order to get to the city center)

Opinions -Since thete is no parallel sirect to Colon, traffic congestion in Colon street is heavy, which causes
environmental problems

-Singe most people buy usad parts, vehicles easi!y break down, which in turn hinders smwooth traffic flow
“There are niany bumps in roads where they should not be

-Road planning is inappropriate

‘Road conditions have deteriorated, whichk damages vehicles

-Some signals are installed in wrong places, which causes traffic accidents

-In general, vehicles are not well maintained

-Auiomobile inspection has not been appropriately conducted

-Car parks are not appropiiately planned '

Item Others

Opinions -There is not enough enlightenment of people on traffic accidents

-In some streets, due o heavy trafiic, constant change of position of bus stops and itlegal parking, people
cannot easily cross roads

-Drivers, in general, do not follow traffic rules

-linerary of busgs is not well controlled, which affects mental health of people

Table 7-4-3 shows ideas, which were suggested by participants, in order to improve urban
transport.




[ Htem | Urban Transport Policy and Institutions e

Opintons -Transport authoritics must conirol automobiles 24 hours a day.
-Apart from Lrban transport imprevement, authosities should also implement urban development projects
-Capacily building must be implemented for transport related institutions in order to increase their
accountability

Ttem Public Transport :

QOpinions -Single ticket system mast be introduced for buses in order to facilitate transfer
-Since Asuncidn has been horizontally exponding, authorities should get rid of disparity in services between
city center and other areas _
-Authorities also nust develop public transport system between cily center and newly developed arcas
-The maximum aumber of passengers of buses must be reduced and controlled
-Electsic tram and trunk buses must be introduced
-Paratransit system, such as mini-bus, must be introduced

ltem Infrastructure, Instatlation and Equipment

Opinions -Vehicle inspection by anthorities must be strengthened
-Some roads angd streets must be widened
-Car parks most be increased

Item Others .

Gpinions -According 1o a statistics, 65% of population in the city are willing to pay for any improvement of urban
transport in terms of itinerary, comfort, ele.
-Educalion en transport must be promoted

7.4.3 Public

Opinions on Present Transport Conditions

The pubi.ic opinion survey was carried out by interviewing the five most serious problems
among the 47 problems pointed out by the counterparts as shown in Table 7-4-4.

Table 7-4-4  Transport Related Issues

(1) Road (2) Bus {3) Traffic Management
} [Unpaved 11 [Expensive 22 [Few sidewalk
2 Xaved 12 [Uncomfortadle |23 Few wafficsigns
3 [Baddly drained I3 ffoocomplexroute 24 | nappropriate signs
4 |Dak . |Ma[Toocongeslive 25 [Few lighting
5| l_\lgf_rﬂ L fﬁ_ﬁ B 15 [Few frequercy 26 Womplexed double way
6 _[Too many bu-sic_s___" 16 [Unscheduled operation 27 |[Few signals
7 [Obstactes 17 [Violent operation 28 [Few trafficlanes .
8 [Congestion 18 [Dirty fleet 29 [Road paint
9_INo continuity 19 [Uncomfortable busstop -
10 {Few avenue 20 FReckless driver
21 {Less route
(4) Parking {5} Environmental Pollution K6} Others
30 [Few parking 36 [Air pollution _} 41 [Bad traffic manners
31 [Expensive charge 37 Noise pollution B | 42 {Bad serviced cars ]
| 32 jNo parking 38 (Vibration pollution |43 [Expensive of the fuel fee
33 Much restiction 39 Water polivtion " | 44 [Bad rcad repairing T
34 [Few flexibilty 40 [Vizual 45 [Few traffic controt
| 35 [Lack of control . 1 ~ i :_ 46 lApplicate regulations
) "~ 147 lLack of maffic education




The minimum, average and maximum answered numbers of each item by the 6 categories are
given in Fig. 7-4-3. The highest maximum is in the category “road” followed by “others™ and
“Parking”. The category “others” includes the issucs on traftic snanagement and administration.
The lowest maximum is in the calegory “environment”, however the range between the
maximum and minimum of this catégory is the smallest among 6 categories, which implies that
most of the people are conscious of the importance of urban environment, however they think it
is not yet so serious compared with others. The range of the category “public transport” has a
low maximim and low minimum, which implies that the urban bus services are in rather good
condition at present.

S 0 50 100 150 200
B Min
@ Avg Road
El Max

Bus

Traffic Management

Parking

Pobution

* Qthers

-Fig. 7-4-3 Answers on Transport Related Issues by Category

Fig. 7-4-4 shows the answered numbers by item, The figures are divided into two parts. The left
side shows the answered numbers who are willing to pay to solve these problems and the right
side shows the numbers who think these are problems however, they will accept these problems
if they should pay to solve them problems. As a result, the tendencies of both answers are not so
much different.

Among the items, the issue on “road paved by empedelado” has the highest. About 28.5% of the
interviewees answered that this is one of the five most serious problems at present. The second
highest is the issue on “lack of control by Municipal Traffic Police”, followed by “lack of
parking in Micro Centro”. About 25.7% of the interviewees remarked on these issues. The
fourth highest is “inundated road”, and these 4 items are especially high among the 47 items.

The first and the fourth issues have a close relationship with the “ftentista” system, whereby the
residents along the roads should contribute to the pavement of the roads in front of their houses.
Many of the people would not agree to pave the roads in front of their houses because of
expected increase of traffic flow and payment obligation, however the interview shows that
they would drive their cars on the paved roads in other areas. Most of the roads in the study area
were paved by this system. The concessionaires who are involved in the paving works in
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fragments do not install storm water drainage along the roads to minimize the pavement cost
and because there is no drainage system 1o be connected to from the newly paved area.
Thercfore, a regional pavement program will be required to solve these two issucs and the
present regulation on “frentista” systern should be modified.

The second issue requires the coordination of traffic polices in each municipality, which needs
unified regulations on traffic control and management, and a co-operative system for drivers’
licensing, number plate issuance and renovation, collection of fines, etc. The third issue
requires a policy decision to support of parking facilities development or to discourage car
using from enterly the Micro-Centro.
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Chapter 8 Review of the Previous Master Plan “CETA84”

8.1 Projection and Actual Result
{1) Population

Population in the Metropolitan Arca has grown at a faster pace than projected in the previous
Master Plan “CETAS84”, In 1992, the population was already higher by 6% than the projected
one and thereafter, even though the growth rate slowed down, the actual population increase has
still been higher than the projected. Population in 1998 was estimated at 1,457,237 which
already exceeds the population projected for year 2000 of 1,452,360.

Table 8-1-1 Population Actual and Forecast in CETA84

1962 1998 2000  |Aanual Average
: - : : ~ Growth Rate
Estimated in CETA84 1,141,320 1,367,570*] 1,452,360 3.06
Actual Population 1,210,586] 1,457,237] 1,550,190* 3.14

Note: * Interpolated or extrapolated using projected or actuat data

Fig.8-1-1 and Table 8-1-1 present population growth rate and compare the projected and actual
population by municipality. As apparenily seen in the figure, population growth occurred fess
than expected in Asunci6n and its adjacent areas such as Fernando de la Mora and Lambaré and
more than forecasted in the peripheral municipalities of the Metropolitan Area.
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Fig. 8-1-1 Population Growth by Municipality during 1982-1998



Table 8-1.2  Actual and Projected Population by Municipality

Municiupality Actual Population Projected in CHETA84 Growth Rate{times)

year] 1982 [(A)1992 _ |(B)1998 {C)1992 {1998 (AV(C) | (BY(D)
Asuncion 454881 529,040 553,999  558,000]  615870] 0948  0.900
Fdo.de la Mora 66,597 102,822 131,381 115,490 145,200f . 0.890 0.905
ff.ambare 67,168 107,702 140,295 137,820 171,440 0781  0.818
Limpio 16,036] 38,415] 51,121 20,420 23,990 1.881 2.131
Luque 64,288 126,105 165,079 96,010 125,210 1313 1318
M.R.Alonso 14,636 42,514 55,216 22,130 30,810 1,921 1.792
Nemby 11,994 - 42,026 54,679 21,500 28,660 1.955 1.908
San Antonio 8,293 16,161 21,519) 11,280 15,290 - 1.433 1.407
San Lorenzo 74,552 144,983 208,414 122,160 167,080 1.187 1.247
Vilia Elisa 12,038 32,289 41,729 21,040 31,850 1.535 1.319
Vilta Hayes 19.875 23.520 33,805 15,470 19,210 1.844 1.760
Total 810,358] 1,210,586] 1.457,2371  1,141,320] 1,374,610 1.061 1.060

(2) Trip Generation

Total trips actually generated in 1998 already exceeds the estimate for year 2000 made by
CETAS84. Especially, demand for private mode has increased far beyond the projection by 1.4
times, while demand for buses has increased moderately reaching only 80% of the projection
for year 2000. As a result, current modal composition of private and public modes becoines
almost half and half. This change in modal composition accelerates traffic congestion.

Table 8-1-3  Actual and Estimated Trip Generation

{B) Estimated for 2000

Mode (A) Actual in 1998 (AY(B)
Trips % Trips % {times)
Private Mode 1,138,954 49.5 813,823 36.0 1.40
Public Mode{Bus) 1,162,748 50.5 1,446,343 £4.0 0.80
Total 2,301,702 100.0 2,260,166 190.0 1.02
(3) Traffic Yolume

Traffic volume surveyed in 1998 has already exceeded the volume projected for 2000 by
CETAS84. The excess over the projected volume is pasrticutarly significant in the cordon line
traffic which means that the traffic to/from outside of the Metropolitan Area has increased

much more than expected.

Table 8-1-4 Comparison of Actual and Projected Tralfic on Screen and Cordon Line

(Vehicle/day)
Screen line Cordon line
(A)Actual Fraffic Volume 297,894 51,776
(B)Projected for 2000 259,835 21,529
by "CETA84"
{A)(B) 1.15 2.40




(4) Bus Operation

Major bus operation data gathered in 1998 are compared with the ones projected for year 2000
by CETAS84 as shown in Table 8-1-5. Concerning service indicators such as operation
frequency and fleet size, the forecast by CETAS84 proved right while bus lines and operating
distances increased more than expected due to rapid expansion of the urban area. Passenger
density in terms of average number of passengers per vebicle-kilometer which was forecast at
2.2 persons is less than 2 persons actually. The figure will affect the financial conditions of bus
business.

Table 8-1-5 Comparisou of Actual and Projected Bus Operation

Item © Unit Actual Prijected for 2000

in 1998 by "CETA84"
No. of Bus Lings Lings 58] - 4]
Av. Operating Distance Km 51,2 47.5
 Total Daily Operation Veh /fday 8.107 8,685
Bus Fleet Vehicles 2.350 2,393
Passengers /{(Bus-km) Pax/veh.-km 1.86 2.23

Note: Projection is in the case of “‘trend-paltern”

8.2 Summary of Urban Transport Master Plan (CETAS4)
(1) Economic Projections and Traflic Demand Forecast

CETA84 estimated various sociocconomic indicators based on the assumption that the
Paraguayan economy would grow t 6.5% annually as projected by the Government of Paraguay.
As a result, it was predicted that the traffic demand in the Asuncion metropolitan area in 2000
would increase by 1.73 times from 1984 in terms of the number of trips generated and attracted.

{2) Road Improvement Plan

Table 8-2-1 shows a list of proposed road improvements. Among them, the inter-city roads are
outside Asuncion and thus under the control of MOPC. Most of the proposed improvements of
the intra-city roads are asphall pavements of gravel roads. It was assumed that the
implementation scheme was to be the Frentista system where contractors would get permits
(concessions) from municipalities and collect financial sources from roadside residents.

Table 8-2-1 Proposed Read Improvement Plan

. Projects Unit Quantity - .
Inter-city roads K 108.21
Intra-city trunk roads ' Kim 56.23
Intra-city streets Km 67.34
Subtotal Km 23178
Signalization of intersections Locations 23
Signalization and improvements of intersections Locations 28
Subtotal Locations 51
(3) Public Transport Plan



{3) Public Transpoi! Plan

Bus routes, the main made of public fransport, were to be restructured in order to improve the
bus efliciency.

Table 8-2-2 Public Transport Improvement Plan

Items Unit Trend in 2000 Proposcd in 2000

Number of routes Roules . 1! n 28
Average route length Km 8.9 9.0
Passengers without transfer Passengers/day L 920,976 1,154,144
Passengers with one transfer Passengers/day 426,303 195,242
Passengers with two transfers Passengers/day 2,107 0
Average daily operation | Times/day 8,685 9,030
frequency - . o

Number of buses needed 1 Vehicles 2,398 2,559
Passengers per route km , Passengers/vehicle-km 2.23 2.08

Although an introduction of trolley buses was considered, it was concluded that the project
would not be feasible. This was due to little cconomic efficiency gain from the conversion from
diesel buses and the high financial costs (trolley buses were roughly 5 times more expensive
than diesel buses in Japan and twice in Brazil).

(4) Improvement Plan for Urban Transpori Network

Within Micro Centro, the following plans were proposed

Table 8-2-3 Proposed Projects in Micro Ceniro

‘ ~Unit Effects or Quantities

Traffic Regulalions Reforms | 1,000 vehicles-km Trerd in 2000; 170 Proposed in 2000: 164
(Passenger vehicle-km) 5

o 1,000 vehicles-km Trend in 2000: 280 Proposed in 2000: 3,280
{Bus vehicles-kim)
New Transit Mall Km 1.8
Watkway Widening Km 43.8
New Signal Installation Locations 46
New Signs and Road Locations 120
Markings :
New Parking Lots Lots 11,804

(5) Economic Evaluation of Road Projects

The total capital investment of the Master Plan was estimated to be about Gs55 billion
(1985-price), and the total benefit generated from savings in vehicle operating costs would be
greater. The cash flow analysis from 1986 to 2000 showed that the intemal rate of return would
be 37.1% and the benefit-cost ratio (B/C) 2.7 with an interest rate of 12%, which indicated that
the proposed projects would be economically feasible. Morcover, the benefit generated by the
restructuring of bus routes accounted for about 11% of the total.

Furthermore, other effects of the Master Plan implementation included savings in foreign
currency spending from less fuel use and job creation from new road projects.




8.3 Achicvement and Issucs of Tvansport Project Implementation
(1) Project implementation by Domestic Finance -
‘Table 8-3-1 shows urban transpartation projects implemented since 1991,.by domestic finance.

They are limited to small-scale projects and traffic management projects which do not need
huge amoeunts of investment.

‘Table 8-3-1 Urban Transport Projects since 1991 by Domestic Finance

Project Category : ‘ Project
Traftic Improvement in| s Traffic Management to designate Av. Brasil as a distributor for traffic
Micro-Centro from/to Micro-Centro, with modification of one way system and

en-street parking restriction

¢ Construction of Parking Facility under Plaza de Heroe by BOT
Scheme

¢ Entrusting inspection and face collection of on-street parking to thc
private sector

¢ Improvement of Tacvari Intersection

¢ Introduction of transit mall on Calle Palma (af‘ter a test period, limited
to weekends)

& Encouraging off-street parking by raising on-street paiking charge

Arterial Improvement” | e Widening of Av. Fernando de la Mora ta 4 lanes (for approx.400 m.)

» Widening of Av. Proceres de Mayo t0 4 lanes (for approx.100m.)

» Widening of Av. General Santos to 4 lanes (for approx. 500 m.)

o Improvement of najor intersection by channelization

Others » Planning of Transport Network Plan (PDUA) through review and

modification of CETAE4 during 1994-95

{2) Projects by Intemational Cooperation

Table 8-3-2 shows transport projects implemented with international or bilateral cooperation.
Most projects by the World Bank and the Inter-American Development Bank(IDB) are road
construction or improvement tocated in the suburban area or outside Asuncién Cily, except the
project of Paseo Costanera which aims mainly at flood prevenuon and land development in a
flood prone area in the Asuncién Bay.

Table 8-3-2  Projects by International Cooperation

Project Cooperation Agency ' Description ‘
Widening of - World Bank WB loan is committed but not implemented yet due to
Av. M. Lynch ~ the coordination with MOPC
Construction of IDB The project was planned in 1995 by Direccion de
Paseo Coslanera Desamrollo Urbano, CEPA and FLACAM and requesting

finance by 1DB,
Construction of IDB : Planned as a MOPC project
San Lorenzo Bypass ‘
Inter-urban Road OECF(Japan) Exchange of Notes (E/N) in 1996 for 2 road package
Improvement including Villarica — Paraguari road, for which F/S was
: made by JICA in 1995,




8.4 Planning Issues to CETA98

As for the transportation plans for the Asuncién Metropolitan Area, the Asuncion Municipal
Govermment conducted with the cooperation of JICA, the Master Plan Study in 1986 (CETAS4)
targeting at year 2000, followed by a feasibilily study in 1988. However, most of their
rccomimendations have not been implemented, partly due to the govemnmental and
administrative changes which occurred immediately after those Studies. As stated before, the
social and economic conditions concerning population, car ownership and their distribution
have changed more drastically than forccasted in those Studies,. Consequently, the projects and
recommendations in those studies have to be reviewed and revised based on up-dated
information.

‘The Municipal Government is carrying on various transport projects such as widening of aring
road, construction of coastal road, improvement of major intersections and centralization of
teaffic signal control at the traflic control center with its own budget and financial cooperation
by a international agencies. However, those projects are not necessarily functioning completely
dug to lack of proper planning studies based on the actual social and cconomic conditions.
Proper feasibility studies are essencial for more effective use of limited investment funds,

Based on this background, this study, CETA98 would pay special aftention to the following
issues in the course of the Study.

(1) To incorporate changes in socio-economic conditions and transport demand

The previous CETA84 failed to foresee present population distribution and car ownership with
high accuracy while it forecast total population and total number of trips more exactly. Low
density urbanization expanded toward the suburbs more extensively than expected, supported
by the progress of moterization. In this Study, therefore, future car ownership should be
forecast paying more attention to it as a focal factor.

- Transportation demand shows a remarkable trend to increase, especially in the northern corridor.
- Accordingly, Av. Transchaco will need some measures to strengthen its function.

(2) To fully utilize existing transport stock

More effective use of existing stock of transport facilitics should be considered as a measure for
achieving significant results with small investment. The govemment has to look for the
_possibility of a less costly development method for configuration of the hierarchic road system
{such as trunk road, distributor and local road) and alse for planning public transport axes by
designating selected roads as exclusive bus roads or bus priority roads.

(3) To expand and upgrade public transpost capacities from a long-term perspective

Traffic by private cars has been increased rapidly depending on the capacity of the road network
which somehow kept above the demand. However, urban traffic in the Metropolitan Area has
almost reached saturation level and significant expansion of network capacily is hardly
expected due to social and financial constraints. At such a stage, effective utilization of public
transport should be the focus of urban transport planning. Even though current bus transport
provides passengers with better services than expected in CETAS84, it cannot, seemingly, slow
down the increase of passenger cars. Therefore, transport demand management wiil become a



more important part of transport policy to encourage people to use public transport mstead of
using private cars.

Currently, pubhc transport in the Asuncitn Mctropohhn Area depends only on buses. Sooncr
or later, however, a mass (ransit system will be needed to cope with continuously imcreasing
demand. Also taking this point into account, improvement plans for public transport should be
developed.

(4) To improve financing and legal scheme

Financial resources for transport facilities in Asuncién are the budgets of the Municipality and
AGA which are approximately 2.5 million US dollars cach per annun, They are not enongh to
carry out a large-scale project. Consequently, it is essential for project implementation to create
new resources and establish new financial schemes as well as to utilize effectively foreign aid
by such agencies as World Bank, 1DB and OECF.

On the other hand, it is also important to formutate a plan within an available fund, based on the
urgent necessities and economic efficiencies of projecis.

(5) To establish sustainable institutions for urban transport development

There are several agencies responsible for construction and management of transport facilities
and traffic contro}, such as Transport Division of the Municipalily and AGA, MOPC and Road
Police of the National Government. They are not necessarily well coordinated and then should
be properly integrated functionally.

After comp]etlon of the Feasibility Study in 1988 scopes and investment amounls of the F/S
projects were reviewed and examined by the Public Works Division of the Municipality under
the dircction of a new Mayor clected in 1991. That examination, however, was not completed
effectively, mainly because the new administration body did not fake over sufticient
information especially on demand for and effects of the projects from the previous body and in
addition, the new body lacked sufficient facilitated with enough capacity for project evaluation.
Therefore, this Study aims to establish a system to review and evaluate transport projects in the
relevant organizations, as well as to re-evaluate projects planned or proposed in the past.






Chapter 9 Fufure Socio-Iiconomic Frame Works
9.1 Population
9.1.1 Population in Paraguay

According to the poputation estimate by National Census and Statistics Office of Paraguay, the
annual population growth rate, which recordéd the highest rate of 3.2% in the 1985 - 1990
period, will decrease gradually, and will be 2.7% in the 1990 - 1995 penod 2.6%, 2.5%, 2.3%,
2.0% and 1.8% in the succeeding 5 years periods. The population in 2005 and 2015 will be
6,215,948 and 7,773,091 respectively and the growth factors based on 1995 population will be
1.29 and 1,61 times respectively (see Fig.9-1-1).
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Fig. 9-1-1 Estimated Population in Paraguay
Table 9-1-3 - Annual Population Growth Rate
Year 1935 1990 1995 | 200 | 2005 | 2000 | 2015 2020 | 2025
Population  §3,608,726] 4,218,732 } 4,828,476 5,456,450 6,215,948 6,980,323 | 7,773,091 |8,570,3229,355,222
Annual Growth
Rate (%) 32 27 26 25 23 22 2.0 18

9.1.2 Pbpu!ation in Asuncién Metropolitan Area

Fig.9-1-2 shows the past trend of the population concentration to the metropolitan area. The
population share of the metropolitan area was 22.3% in 1962, it increased rapidly to 25.7% in
1972 and has been increasing to 26.7% in 1982, and 27.2% in 1992. However, the recent
increase rates show a slow down tendency and the 5 years increase rate has been decreasing
from 3.4% to 1.0% and 0.5%.
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Fig. 9-1-2  Population Concentration in the Metropolitan Area

Fig.9-1-3 shows the population estimate in the metropolitan area by the National Census and
Statistics Office of Paraguay. The population increase in the estimate is higher than the nattonal
average, and the population and the shares of the metropolitan area are 1,791,000 and 28.8% in
2008, and 2,054,000 and 29.4% in 2010. The population inctease and the population shares are
too high comparing with the past trend.
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Fig. 9-1-3 Estimated Population by National Census and Statistics Office

Table 9-1-2 Population Increase Rate and Populat'ion'Share

1550 1995 2000 2605

1950 1995 2000 2005 2010

Population 1,136,883 1,329,057 1,548,317] 1,791,235] 2,054,049

Annual Growth Rate (34) 32 34 3.0 28
Percentage in respect to

Paraguay Total (%5) 269 275 282 288 294

The population share of the metropolitan area was 26.9% in 1990 however the past trend shows
that the population concentralion has stopped increasing, The populauon concentration seems
to be caused mostly by these seeking jobs and if the job opporiunity in the metropolitan area
increases, the population concentration will continue. However, Paraguay borders with Brazil
and Argentine, and such businesses as trade, finance and tourism are influenced by the foreign
exchange rates with these two large countries and it directly affects the economy of Asuncién
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metropolitan area. In Paraguay, there is no local indusiry protection policy and the
import/export taxes are lower than in the neighboring countries, therefore the national cconomy
largely dependeds on a trade in forcign goods including goods for local consumption were
-imported and the large part of imported goods were re-exported to the neighboring countries.
The Paraguay cconomy will be affected by the commencement of MERCOSUR in 2006,
therefore, the population sharc of the metropolitan arca in this study will take these factors into
consideration.

The study assumes that the population concentration increase vate will decrease gradually. The
population concentration increase between 1995 to 2000 is assumed at 0.5%, and 0.4%, 0.3%
and 0.2% for the succeeding 5 years periods from 2000 to 2015, The forecast results are given
in Table 9-1-3. The population in the metropolitan area wilt exceed 2 million by the year 2010,
and will reach 2.25 million in the year 2015, which is more than 2 times the 1990 population of
1.13 million.

Table 9-1-3  Population in Metropolitan Area and Share

2015

1990 1995 2000} . 2005 ©2010
Population 1,136,883 1,329,057 1,539,000 1,765,000 2,003,000 2,246,000
Total Annual Growth Rate {%%) 32 3.0 2.8 26 23
Population of Couniry 4,218,732] - 4,828476f 5,496,450 6,215,948 6,980,323 7,773,091
Percentage in respect to _
Country Total (%) 26.91 27,5 280 284 287 289

9.1.3 Forecast of Age Structure and Economically Active Person (PEA)

According to the forecast of the age structure by the National Census and Statistics Office, the
share of the young age group (less than 15 years old) will decrease, and consequently the share
of the working population wil} increase. Also the share biased in favor of females will be
improved slightly. Table 9-1-4 shows the shares of age groups and males in the population
which was adjusted to the figures in Table 9-1-3.

‘Table 9-1-4 Population Forecast by Age Group and Gender in Metropolitan Area

Age Group 1998 . 2005 . . 2015
0-14 500,783 (34 4) 588,244 - (33.3)| | 688,186 ' (30.6)
15-64 889918 (61.1)] 1,098,192 (62.2)] 1,448872 (64.5)
65- 66,535 (46) - 73564 (45) 108,942  (4.9)
Total 1,457,236 (100.0)] 1,765,000 {100.0)] 2,246,000 (100.0)
Male/Female 0.926 0.937 0.951

Table 9-1-5 shows the forecast of PEA in the metropolitan area. The National Census and
Statistics Office forecast the increase of the population more the 10 years old based on the
change of age structure shown in Table 9-1-4, and the slightly increased PEA share in the
population aged 10 years or more. In the study, the PEA was estimated based on the forecast of
National Census and Statistics Qffice, with adjustment of the total population shown in Table
9-1-3. The PEA in 2015 will increase to 957,000 from 587,000 in 1998.



Table 9-1-5 PEA Forecast

1998 2005 2015
Total Population 1,457,200 1,765,600 2,246,000
More than 10 years old 1,113,300 1,370,100 1,787,000}
Active Population Rate 52.7 53.0 53.6
PEA 587,200 726,700 957,800

9.2 Forecast of GRDP and Employment in Asuncion Metropolitan Area
9.2.1 GDP and GRDP Forecast

The regression formula of GDP, developed in chapter 2, gives an annual growth rate of 3.5%,
and future GDP of 1,520 billion Gs. and 2,144.1 billion Gs. in terms of 1982 fixed pricc in 2005
and 2015 respectively. The GDP by industrial sector was forecast applying the regression
formulas by sector and the totals in each year were adjusted to the figures, which were forecast
separately. The results are shown in Table 9-2-1.

Table 9-2-1  GDY Forecast

Year Arninual
SECTOR | Growing Rate Tax (%)
1998]  2005]  2015] 199812005 | 2005/2015
Total P1B 1,194,700{1,520,000]2,144,100 3.50 3.50
Primary Sector 312,875 392,830] 541,327 3.30 3.26
Secondary Sector 236,181] 272,836] 333,792 2.08 204
Tertiary Sector 645,644] 854,334]1,268,981 4.08 4.04

The future GRDP of Asuncién metropolitan area was estimated in a simitar manner to the
estimate of 1998 GRDP, based on the assumption that GRDP will change in proportion with the
population concentration in the metropolitan area.

Future GRDP share in the metropolitan area = 1998 GRDP share x future population share /
1998 population share

The forecast resuit is shown in Table 9-2-2, and GRDP is estimated at 697,700 miltion Gs. or
45.9% and 1,001,300 miliion Gs. or 46.7% in 2005 and 2015 respectively,

Table 9-2-2 Future GRDP in Mefropolitan Area
(In millions of constant Guaranies 1982}

Year PRB Annual Growth Rate (%)

1984] 319,284] -

1998| 536,420 3,78

2005] 697,680 3.83
201541,001,295 3.63

9.2.2 Future Employment by Industrial Sector
The total employment in the metropolitan arca was estimated from GRDP divided by

productivity. The productivity was calculated at 1,057,100 Gs. in 1998. The future productivity
in Asuncién metropolilan area was assumed to increase in proportion with the national average
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productivity increasc. The cstimated GRDP, the productivity and PEA are given in Table 9-2-3.
Table 9-2-3 Future PEA

" Year PRE PRB per capita Busy PIEA
{Ine mitlions of {In constant (People)
constant Guaranics { Guaranies 1982)
: 1982) .
1998). 516,420 1,657,100 507,500
2005 697,680 1,094,700 637,300|
2015 1,001,295 1,149,200 £71,300}

The employment in the primary sector will decrcase in accordance with urbanization, and is
assumed to decerease in the urban area passed on 1992-1998, 90% of that in 1998, 80% in 2005,
70% in 2015, and in the rural area as 90% in 2005 and 80% in 2015,

Manufaclunng industries will not be located so much in Asuncién metropolitan area in future
because of the decentralization policy, while construction industries will expand their activities
for residents’ construction, road and other infrastructure development, and public and private
building construction in accordance with expansion of the urbanization. Therefore, the
employment in the sccondary sector was estimated assuming that the employment in the
manufacturing and mining industries will not change, and that in the construction industrics
will increase in proportion with the population increase.

‘The tertiary employment was estimated subtracting the employment in primary and secondary
sectors from the total employment. Employment in commercial businesses was eslimated,
based on the share in 1992 census, by assuming 30% of employment in the tertiary sector will
work in the commercial area.

Table 9-2-4 Employment Forecast

“Annual Growth
1998 | 2005 2015 Rate (%)
199872005 | 2005/2015

Total occupied 507,500] 637,300] 871,300F 3.58 3.44
PEA - - :
Primary Sector 11,833] 10578]  9,323] -1.59 -1.25
Secondary Sector | 143,576] 173,850 221,166] 277 | 244
Tertiary Sector  |352,001] 452,872 640,811]  3.66 3.53

9.3 Car Ownership Forecast

The car ownership in Asuncién metropolifan area in terms of vehicles per 1,000 inhabitants was
estimated by the logarithm regression equation for the past 5 years records from 1992 to 1996.
For car ownership, private cars are counted and trucks are excluded.

The car ownership by zone in terms of cars per houschold was estimated based on the i increasc
of car ownership in the metropolitan area, population increase by zone, and population increase
in the metropolitan area. The éstimation formula is given below;

Car ownership by zone = 1992 car ownership by zone x car owncrship increase in the
metroPohtan arca x (population increase by zone / population increase in the metropolitan
area)
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| Fig, 9-3-1 Trend of Car Ownership

9.4 Land Use Plan

9.4.1 Planning Policy and Altern#tives

(H Land Use Trend and Issues

The future population forecast in accordahce with the past trend is shown in Table 9-4-1. The

annual increase rate of the whole meiropolitan area is about 3.0%, while that of San Lorenzo,
Limptio, San Antonio, Lambaré, and Nemby are more than 3.0%.

Table 9-4-1 Population Forecast based on Past Trend

- Year ' Annual Growth Rate (%)
1998 2005 . 2015 2005/1998 20152005
Asuncion 553,999 - s68284] 564072 0.36] 007
Fdo.de la Mora 131,381 . 167,169 220,925 3.50 2.83
Lambaré 140,205] 182,517 248,624 333 3.14
Limpio 51,121 67,932 96,169 415 3.54
Luque 165,079 214,831 201,829 3.83 31
MR ATonso 55,216 71,161 ;- 95,189 3.69 2.95
Nemby - 54,679 70,531 95,047 3.70 3.03
San Antonio 21,519 28,474 39,696 408 138
San Lotenzo 208,414 301,466 478,317 541 4.72]
Villa Elisa 41,729 53,497 -71,153 3.61 289
Villa Hayes 33,805 39,138 44,959 211 : 1.40
Total - 1,452,237 1,765,000] 2,246,000 © 278 .24

Table 9-4-2 shows the demand for new residential area and the demand and supply balance of
residential area in 2015, based on the population by city estimated by the past trend, and the
exisling residential area. If the existing residential area maintains the present population density
and agricultural and vacant land is developed for the new residential area, the demand for new
residential area will amount to about 15,000 ha in the melropolitan area, which means about
70% of available Jand will turn into residential area, however, there is no available land in Fdo.
de la Mora, Lambaré, Nemby, M.R. Alonso, San Antonio, San Lorenzo, and Villa Elisa, where
the population density in the existing residential area will increase.



Table 9-4-2  Demand and Supply Balance of New Residential Avea

Residentia) [ Population [ Population Density | Popalation | Increase ' | Demand for New | Available | Demnand & |

Arca in 1998 |in Residential Area| in 2015 | Population | Residential Arca [and Supply

: Palance

(ta) per.) {per/fha) - {per) (per) (ha) (ha) (ha)

Asuntion 7.756] 553,992 A4 564,072 10,073 141 633 492
Fdode 1a Mora 1,929 13Ls 63.1 2209251  B9SH4 1,315 t0 1,305
Lambaré 1,928] 140,295 728 248,624 108,326 1,489 ! 1418
Limpio 628 51,121 81.4 S6,169] . 45048 553 6,802 6,249
Lugue 2,620 165,079} . 630 291,829 126,750 2012 10,474 8,462
MR Alenso 1,917 35,216 283 95,189 39,913 1,388 1,277 -1t
Remby 1,692 54,679 323 95,047 -~ 40,368 1,249 733 451
San Antonio 1,351 21,519 159 19.696] - 18,137 1,141 493 648
San Lorenzo 3,968 208,414 52.% 478,337 269,923 5,139 936 4,203
Villa Elisa 1,341 41,1291 Yy 71,153 29,424 246 182 -164
Total 25,130} 1,423,432 56.6] 2,201,041 177,609 15302 21,666 6,294

Note: 1. Residential area includes industrial, commercial and residentiab areas.
2 Demand for New Residential Area = Increase population / Population density in lhe present residential area
3 Available Land includes Open space and Farming.

‘The foreseeable prdblems on the future land use based on the past trend are;

® The high population increase will continue, and consequently, the land purchase in the
metropolitan area will become difficult, and the residential area will expand to outside the
metropolitan area, where vacant land is available.

® The development cost of infrastructure, including various urban facllmes pubhc transport
facilities, ete, for the sub urban residential area will become a huge amount, and the
situation that capital expenditure required will be beyond the capacity for residential area
development, might occur..

® Various business and commercial facilities will be estabhshc-d in the sub-urban area, in
accordance with the population expansion, and consequently the present commercial
activities in Micro-Centro will decline. In the sub urban area, various commercial and
business facilities will be established in residential areas, and the living environment will
deteriorate due to the mixed land use and the intrusion of business and commercial traffic
in the residential area.

Taking these problems into consideration, the main issues on land use are summarized as
follows;

A) Provision of medium — high rise housings

B) Introduction of land use control in the existing built-up area

C) Establishment of a land development poticy for the undeveloped land
D) Introduction of guidelines for the land purchase

9.4.2 Land Use Allernatives

The urban structure of Asuncién metropolitan area is represented by low density urbanization
caused by the more rapid expansion of the residential area than expected, and the expansion
corridors include Luque, San Lorenzo, and Capiata beyond the border of the metropolitan area.
This situation might be caused by lack of sufficient tand to absorb this population increase in
the already built-up area of Asuncién, Fdo de la Mora, and Lambaré, by the relocation of major
facilities to the suburbs, and by the diffusion of private car use. Therefore, the future urban
structure of Asuncidén metropolitan area should be discussed taking the following two points



into consldcrallon
¢ Tendency of major facilitics locations
® ‘Tendency of residential area development

(1) Tendency of major facilitics locations

Almost all the functions, except for industries have been concentrated in Micro-Centro, and
they started to relocate to the suburbs in the 1980’s to alleviate excessive concentration. In the
1980's, among others, the Central Bank, the wholesale market (Mcrcado de Abasto), the long
distance bus terminal, the Asuncién city hall, a part of the Ministry of Communication and
Public Works was relocated. Recently various urban activities and large scale shopping centers
mainly for private car users are located along the main radial roads of Av. Espaa, Av. Mcal.
Lopez, Av. E. Ayala and Av. Fdo. de 1a Mora. This tendency will accelerate the urban structure
change from the centralization pattern in Micro Centro to a dispersed paltern with multi-cores,

however, it might cause a more rapid poputation increase in the sub urban area than expected. If
the population continues to grow and there is no avaitable space in Micro- Centro, the facititics
for public services and commercial activitics will have to expand and will be located in the
sub-urban area.

(2) Tendency of Residential Area Development

In the Asuncién metropolitan area, more rapid low density urbanization than expected has
cxpanded to the sub urban area, however, this expansion will have Jimitations, because the
population distribution has a relationship with economic aclivities. The limit of urbanization
will be at a distance where the commuting time will be about 30min. — 1 hour. Therefore, in
Asuncién metropolitan area, where no urban rail system is available, road developmem will
affect the development tendency of residential area. The rapid populauon increase in Villa Elisa
and Nemby was caused by recent road development

In the study, the 3 land use alternatives, A: Dispersion patter, B: Radiation paitern, and C:
Cluster Pattern, are established combining the above two factors, and their concepts are given
in Fig. 9-4-1.

A: Dispersion Pattern

This pattern is most similar to the prcsent tendency. The present commercial and business
activities are located from Micro-Centro along the main radial roads of Av. B.Ayala, Av. Mcal.
1.6pez, Av. Espaiia and Av. Fdo. de la Mora. These areas are reaching saturation and other lower
densily arcas such as the area atong Av. Artigas — M.R.Alonso — Limpio, and the areas between
main radial roads, will be commercialized. In the dispersion pattern, urbanizatien and
commercialization will disperse in all directions, and a low density continuous urban area will
be formed. Circular road development will be inevitable to meet traffic demand in all directions,
and the present concentration of buses to Micro-Centro will be reviewed and the establishment
of transfer terminatls will be required.

B. Radiation Pattern:

The urbanization will expand along the main radial roads. As a result of the expanding
urbanization along the main roads, the traffic in a specific direction will increase and the
development of wide radial road will be incvitable to serve the demand. The present public



transport system by buses will not be able to serve the demand in the near future, and other high
capacity public transport will be required.

C. Cluster Pattcrn

Thls pattern introduces strategic development along a specific corridor and allows the
dispersion pattem to other areas depending on the characteristics of the arcas. The arca along Av.
E.Ayala is selected as a strategic development corridor. In the strategic corridor, high density
urbanization is assumed for a certain width, and in other arcas, the dispersion pattern, with low
density but with a slightly higher densily area avoiding excessive concentration, is applicd. This
pattern requires a ladder pattern road network surrounding the strategic corridor.

Table 9-4-3 shows the population distribution of the 3 alternative land uses. In the dispersion
patlem, the population ingrease in such sub urban and low density cities as Limpio, Luque,
M.R.Alonso, San Antonio and Villa Hayes is remarkable. In the cluster pattern, the population
density in the present high density area will farther increase, and the difference of the
population density from other areas wilt be grater. The radiation pattcrn shows results that are
intermediate to the dispersion and the cluster patterns.

(1) Strategy { (2) Swategy 11 {3} Swategy I
Dispersion Radiation Cluster
A F 4
Road
Network
r k 4 L
Usbanization

O New Urban Area
4——  Directionof Urbanization

High Population Density

Fig. 94-1 Land Use Alternatives



Tablc 9-4-3  Alternative Futare Population Distribution

A: Dispersion Pattern

Year 1998 "~ Year 2015 Year 2015 Year 2015

: Present | Population Density Year 1998] / Year 1998
Asuncién 553,999 551,979 - 504 37,980 1.07
Fdo.de la Moral 131,381 131,981 64.3 600 1.00
Lambaré 140,295] 144,355 65.8 4,260 1.03
Limpio : S1,121] . 148,064] 13.3 96,913 2590
Luque : 165,079 439,463 28.8 274,334 2.66
M.R.Alonso 55,216 141,989 39.1 86,773 257
Nemby 54,675 142,226 53.1 872,541 2.60]
San Antoniop 21,519 60,705 28.8 19,186 282
San Lorenzo 208414] ° 294,240 32.1 85,826 1.41
VillaElisa 41,729 91,380 531 49,651 2.19
Villa Hayes < 33,805] - 59418 43 25613 1.76
Totat 1,457.237] 2,346,000 32| 788,763 1.54

Note. The population is assumed to be absorbed with the population density of 60
~ persons/ha in both the ¢xisting built-up arga 2nd the available land.

B: Radiation Pattern

Year 1998 Year 2015 Year 2015 | Year 2015

Present © | Population Density - Year 1998] / Year 1998
Asuncidén 553.090] - 601,954 51.3 47,955 1.0%
Fdo.de 1a Mora 133,381] 155,120 75.5 23,739 118
Lambaré 140,295] - -159,920 728 19,625 L4}
Limpio 5L 124,941 11.2 73,820 2.44
Lugue 165,079] 374,015 24.5 208,936 2.27
MR Alonso 55216 - 121,29} 334 66,075 2.20
Nemby 54,679 121,344 453 66,665 222
San Antonio © | - - 21,519 51,358 244 29,839 2.3%
San Lorenzo - 208,414 392,320 69.4 183,906 1.88
Villa Elisa 41,729] . . 90,429 ‘ 525 48,700 217
Villa Hayes 33,8051 0 53,309 3.9 19,504 1.58
Total 1,457,237 2,246,000 312 788,763 1.54

Noie. The population is assumed to be absorbed with the population density of 50
persons/ha in both the existing built-up area and the available land.

C: Cluster Pattern

Year 1998 ‘Year 2015 Year 2015 Year 2015
Present | Population | - Pensity - Year 1998] / Year 1998
Asuncion 553,999 593,577 50.6 19,578 1.07
FdodelaMoral - 131,381} - 155,120 75.5] 23739 1.18
Lambaré 140,293 . 159,920 72.8 . 19,625 1.14
Limpio 51,121 112,046 10.0 60,925§ . 2.19
Lugue 165,079 337,519 22.% 172,440 2.04
M.R.Alonso 55,216 109,749 30.2 54,533 - 1.99
Nemby 54,679 109699 41.0 55,020 . 2.01
San Antonio 24,519 46,146] . 219 24,627 - 214
San Lorenzo : 208,414 450,400 ' 86.8 281,986 - 235
Villa Elisa 41,729 81,922 416 40,193 1.96
Villa Hayes 33,805 49,902 3.6 16,097 1.48
Total 1,457,2370 2,246,000 31.2 788,763 1.54
Note. The population is estimated based on the following assumptions on populzlion
density by ¢ity.
Asuncidn, San Lotenze 100 persons/ha
Fdo.de a Mora, Lambasé, Limpio, Luque 80 persons/ha
Others 60 persons’ha
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9.4.3 FEvaluation of Alternative Land Use

(1) Aspeets from Land Use

The present land usc has the tendency to expand éild disperse to the sub urban arca atong the
main radial roads, and altermative B is the most simitar to this pattem. Alternative A, which is

the dispersion pattern requires a huge amount of infrastructure development cost, therefore, it is
eva!ualed lowest.

The trip lcnglh in alternative B whercby the urbanization will expand along main radial roads,
will be longer and it will cause the dispersmn of commercial and business activitics, therefore
its ¢valuation points are low from the view-point of activalion of Micro-Centro. Also the
cvaluation points of alterative A, which is the dispersion pattemn, are tow. Only alternative C,
strategic corridor pattern, has high evaluation points, because the urban functions can be shared
strategically in Micro-Centro and in the area along the main corridor.

If the urban functmns are dispersed, the traffic demand wnll increase and dcmand for road
development and bus scrvices, etc. will increase. Also, in accordance with the expansion of the
dispersed urbanization, the area required water supply, sewerage, electricity,
telecommunication, publlc services and othér infrastructure for the urban transport system will
expand, and the area lacking these services will grow. Alternative C has the highest evaluation
points from the view-point of provision of public services.

(2) Aspects from Transportation

The avérage trip lehgih in altémativt_: B, where urbanization will expand along the main radial
roads, will be the !ongcsl followed by alternatives C and A.

To lead the land use as al ternative A, the road network should be devetoped to provide the same
tevel of services in all the areas, and the development cost will be the highest. In other
alternatives, the traffic demand will concentrate to the specific arterial, however, alternative C
will have the least development cost because of a higher concentration of the traffic.

In accordance w:th the expansion of urbanization, the area or the dlrecuon where the present
public transport network can not provide adequate service will grow, therefore, the
re-rouling .of the present public transport network will become necessary. The alternative A,
dispersion pattern, will require re-routing and establishment of bus terminals, and alternatives B
and C may require the introduction of other public fransit with grater transport efficiency than
the present bus services. The demand with high density on a single direction is desirable for the
introduction of new transit, therefore, alternative C has the highest evaluation points.

The evaluation points ar¢ shown in Table 9-4-4, and the alternative C has the highest points
from the view-points of land use and transport.
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_Fable 9-4-4  Evaluation of Land Use Alternatives

i AR e
1. band Use .
¢ Current Land Use Tendency E R D
v Activation of Urban Activities B R r
» ' Provision of public Seavices R L E
2. Transportation Planning
*  Average Tvip Length ] R B
»  Road Development R B E
»  Public Transport Development R R _ B ]

Obs. E: Excelleat B: Good R: Regular

9.4.4 Proposed Land Use
(1} Population Distribution

The population by zone was estimated exteapolating the trend between 1982 and 1992 to the
1998 population and by adjusting to the total population by cily and to the total of the
metropolitan area. In Asuncién city the following is specially taken into consideration;

The irend of the poputation increase in Asuncidn city shows that the population increases up to
a popu?alion density of 100 people/ha and afierwards it towards to dectease, therefore the
maximum population density by zone was limited to 100 peopleiha
The excess population of a zone, where the density is 100/ha, is asswmed to be absorbed by the
adjacent zones. The total of the population by zone was adjusted to the lotal population of
Asuncidn.
The 1mplementat10n of Waterfront (Franja Costera) Project, which was planned by Asuncnén
“City, is suspended at present because of tack of a source of funds, however, as a part of the
pmJect the provision of public housing to those who live in inundated areas along Asuncién
Bay is inevitable from the view-point of humanity and taking the nccessary any
countermeasures. Also from the view-point of the urban structure, the project will provide an
opporunity to solve urban problems related to population, transportation, and so on. Therefore,
this study will include a part of a project on the population distribution plan as an alternative,
which assumies a new urban area with 10,000 population at Tablada Nueva (Zone 66), where the
population in 1998 was 5,018.

(2) Work Place Base Employment

The work place base employment was estimated in the same manner as the total employment in
the metropolitan area. The employment by zone was adjusted to the total employment in the
metropolitan area.

(3} Residence Based Student

The residence based students was estimated based on 1998 figures and population increase rate
by zone, and the change of the population share in the age group of 5 — 24 by zone.

Students by zone = 1998 Students by zone x population increase by zone x change of
population share in the age group of 5 - 24 by zone
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{4} School Base¢ Student

a Primary — High School

The school based students were ¢stimated in proportion to the population increase by zone,
however, in the case of Asuncidn, there are several zones where no students are observed, so the
students were allocated in proportion with the 1998 figures.

b. Institute and University

The total students were allocated in proportion with the 1998 figures.

Table 9-4-5 Future Students
Afio 2005 Afo 2015
Resident Schoot Base Student Resident Schoo) Base Student
Base | Primary | Institute | Uriversity | Total Base {Primary-|Institute [University] Total
Student | High : Student | High
Schoot | - » Schoot | - - . :
Asuncidn 130,472] 160,438] 7,333 21,387] 189,163] [Asuncién 127,943] 162,704] 9,634 18,0781 200416
Lambaré 44,157 29.663 -0 0 20,663 Il.ambaré 42.605] 18,274 0 Of 18274
Fdodela Mora| 39,898] 29.950 563 0] 30,51)| |[Fdo.delaMora| 38,372 29,313 739 0] 30052
Luque 62,625] 52016 928 75] 53,079 |Luque 92,256] - 72,305] 1L.218 98] 73,61
_ MR Alonso 21,381 15,7158 . 9 0] 15,197( MR Alonso 31,046 ‘2l,497 52 0] 21,549
Vilia Hayes 11,241f - 9,813 129 44] 9,986] |Walla Hayes 13,509] 11,483 169 gl 11,710
Limpio 20,3191 17475 0 0} 17,475| |Limpio - 31,382 24,820 0 0] 24,820
San bLorenzo 86,090] 66,431 549 14,343 E1,323| {San Lorenzo 119,563] 97,049 (71! 18,831] 116,601
fs"emby 19967 18,134 68 0] 18,202} [Nemby 29,351] 24,586 89 01 24,675
San Antenio 7,928] 5985 38 0} 6,023] |San Antonio 11,976] 8,916 50 0] 8,966
Villa Elisa 13,343 1,700 4] G| 11,700] [villa Efisa 22,153 16,365 ¢ 0] 16,365
Total 4594161 407,823] 9,652 35,849] 453,324 |Total 560,1561 487,312) 12,672 47,065 547,049
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