


X

M

107124709
1574



~ REPUBLIC OF PARAGUAY

THE FEASIBILITY STUDY
|
THE TRANSPORTATION FACILITIES
 IMPROVEMENT PROJECT
o OF
 THE ASUNCION METROPOLITAN AREA

FINAL REPORT

OCTOBER 1988

JAPAN INTERNATIONAL COOPERATION AGENCY






PREFACE

In response to the request of the Government of the Republic-
of Paraguay , the Government of Japan has decided to conduct a
Feasibility ‘Btudy on the Transportation Facilities Improvement
Project of the Asuncion Metropolitan Area and entrusted the study’
to the Japan lnternatlonal Cooperation Agency (JICA)

 The JICA sent to Paraguay, a study team headed by Dr. Juro
Kodera of Yachiyo Engineering Co. Ltd., from September of 1987 to
(October of 1988, and the present report hasg been prepared,

‘I hope that this report w111 serve for the development of
the PrOJect and contrlbute to promote friendly relations between
our two countries,

I wish to express my deep appreciation to all the officials

concerned of the Government of the Republic of Paraguay for their
~close cooperation extended to the team.

- October, 1988

Kensuke Yanagiya
_ President
Japan International Cooperation Agency
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SUMMARY
i. OBJECTIVES, BACKGROUND AND SURROUNDINGS

1.1 OBJECTIVES AND BACKGROUND

{Background)

According to on the Urban Transport Study of Asuncién and its
Metropolitan Area, August 1986, the project to widen the Mcal.
Estigarribia Road/E. Ayala Avenue/R. de Francia Avenue corridor and
the integrated improvement of the Microcentro traffic were chosen as
the priority projects.

The corridor formed by the mentioned arteries was considered as
the road network which defines the urban structure of Asuncidn and its
Metropolitan Area. The improvement of the Defensores del Chaco/Mme,
Lynch Avenues corridor, considered in the report as a fixed project,
decided to allow the side expansion to that corridor. :

This study started in September 1987, to examine feasibility of
the above mentioned projects.

{Objectives)

Objectives of the study are to establish the design standards
of the main arteries which define the framework structure of Asuncidn
city and its Metropolitan area, composed by: R. de Francia Av., E.
Ayala Av., Mcal. Estigarribia Road (East/West corridor) and Defensores
del Chaco Av., Mme. Lynch Av. (North/South corridor). Organization of
the functions for public transport and private vehicles, especially
the construction of the Urban Bus Terminal , is included in the study.

1.2 SURROUNDINGS
{Land Expropriation)

Legislation for land expropriation is established, Generally,
the land expropriation is carried out by the Municipality. The
indemnification price is defined through the negotiation between
owners and the Municipality, in case the negotiations fail, a legal
adviser of the municipality arbitrates.

However, these cases are not common. In the case of the
widening of J,F. Bogado Av., carried out in 1982, only two cases were
referred to the arbitration. In most cases of land expropriation, the
construction line is previously established. Along E. Ayala Avenue,
63.1% of the buildings have front clearance, from the construction
line established in 1978,



(Indemnification Value)

Three land value exist. They are, (1) the values for buylng'
and sale activities (Commercial: value), (2) the assessiient 'of the real
estate tax (Fiscal value) and (3) Municipal tax (Municipal value). The
average of these three values is adopted for the 1ndemn1f1catlon._

(Illegal Settlement)

The so called "Chacarita' area is located along the Asuncidn
bay shore, where illegal settlements are established, The number of
illegally settled 1nhab1tants isnot deflned but is estlmated at
around 18 thousand. .

A relocation project of "Chacarita" toward the suburban areas

was/is carried out without Ppositive results, due to the
characteristics of  the area workers, They engage in-time flexible
.jobs . 5uch ‘as domestic maid, street vendors, ﬂewspaper boys,

carpenters, .etc.

o The "Chacarita" area is Municipal property;-However; the
inhabitants of this area own the certificate, "right of occupatiodﬁ
issued by Seccional Colérada. The buying and selling of those "right
of occupation" varies between 600 thousand and 1 million Gs. :

The Espafia Avenue extehsion project penetrates inte the
"Chacarita area", ' ’

(Flnanclal Condltlon of the MCA)

The f1nanc1al condltlon of the. MCA in- Lhe last 5 years (1983-
87), recorded a p031t1ve balance. It is around 18 million Gs.
annually, - : R

Durlng the same period, the current revenue 1ncreased around 13
to 157 per annum. On the other hand, the amount of . public investments
show an annual increase of 20Z, rELlECtlﬂg implementation of the
construction of the new City Hall Building and others., The amount: of
current revenue for 1987 was Gs. 5,732 million and expenditure were
Gs. 5,716 million, of which Gsg,. 3,278 million correspond to current
expenditures and Gs. 2,438 mllllon to capital expenditures. The
propertion of current expendltures is 57% of the total amount of
expenditures. The capital expenditures are Gs. 1,968 millions
corresponding to investments:and Gs. 144 million to debt amortization.
“The contents of debt amortization are Gs. 108 million for the internal
portion and Gs, 36 million for the external portlon.

Accordlng “to these flgures, it can be concluded that the
financial aspects of the MCA are well admlnlstered

The budget of Publlc Works of the MCA in 1988, was Gs. 1, 70& 5
million, in which the most outstanding werE"’ _

Construction cost of City Hall Bu11d1ng "~ Gs.480 miilion_
Construction cost of Costanera Avenue Gs.200 million



Lost of paﬁing works - - | : Gs, 260 million
- (Morc) |
Aécording to the National Plan of Social and Economic
Development (1986/90) prepared by the STP, the average annual budget
for the.highway section of the MOPC is Gs. 16,214 billion, which is

distributed mainly for the rural areas, Works related to Asuncidn and
Jits Metropolltan area are: : :

- Wldenlng of Natlonal Road No° 2 (from San Lorenzo up to
64 km)

~ Widening of J.F., Bogado Avenue .

- Improvement of access road to the city of San Antonio

Works against flooding on Mme. Lynch Avenue .

(CORPOSANA)

" The Balance of CORPOSANA in 1986 was as follows:

Cufrent Balance: Revenue " Gs. 4,470 million
Expenditure Gs. 4,332 million

Benefit . Gs. 138 million-
VInfestments Balance:
Capital investments Gs. 3;029'm11110n
Capital expenditure Gs. 7,173 million
Peficit . Gs. 4,144 million

The investment cost deficit was covered with foreign financiﬁg.
2, EAST/WEST CORRIDOR

2.1 MCAL; ESTIGARRIBIA ROAD/FUSEBIO AYALA AVENUE
2.1;1._Crdsé‘3ection Plan
1) Planning Conditions

(Traffic Demand)
: When grsting the Asuncién Municipal limit; Eusebio Ayala
Avenue has a different name (Mcal., Estigarribia Road). The traific

demands of these two arteries are as follows:

(uﬁif/day)

Street - . 1992 2000
Eusebio Ayala Avenue. 61,000 76,000
Mcal, Estigarribia Road 47,000 64,000




: Supposlng that the traffic capacity of one lane is 10 000
units/day, for the years 1992 and 2000 it will be necessary to have 6
and 8 lanes respectively. _

~(Land Use) "
: - Commercial use’ 15 domlnant._ Espec1ally in the areas 1nfluenced_
.by the commercial cores of the -Municipal Market No. 4, and of the City
of Fernando de la Mora, there is a concentration-of administrative

offices and small shops. Commercial activities related to vehicles
are very common in the remalnlng areas. : :

(Constructlon Llne)

The Munlclpallty of Asunc1on ig:in charge of the Eusebio Ayala
Avenue, whose regulated road width is 35m.

The MOPC is in charge of the Meal, Esrlgarrlbla Road whose
road width is established in 50m, but at-présent it:dis.35m..

(Publlc Transport)

Many Bus llnes are concentrated along the mentloned corrldor.
It is estimated that by the year 2000 it w1ll reach 16, OOO units/day.
2) Improvement Works

(Year 1992)

Components of improvement are:

35m right of way

Paving improvement O I

- 6 lanes, which correspond to the 6 central lanes of the f1na1
stage improvement . .

- Exclusive bus lane : o R ;

- Five elevated intersections lncludlng one ex1et1ng v1aduct

{Year 2000)

Components of improvement are:

SOm right of way

‘8 lanés including the slow trafflc 1anes

Exclusive bus lane

- Planting in the central medlan _
Theinstallation of bus bays in the Slde separator

i



" 2.1.2 Access Plan=

'Vehic1e”acceSS'td_theiroéd*is-

controlied_as follows:

Intersectidns Present . Stage I Stage II

1. Cr0551ng wlth main '
roads
Separation. “lkm Lkm 1km
Typeé of crossing Stop light inter-~ Grade separation or stép'iighﬁ crossing.

' sections (with {With no turning prohibition & returning
turning prohibition lane according to needs).
& no returning
- lane). ;

2. Crossing with
secondary roads
Separation - 500m 500m 500m -

" Type of croséing Stop'light inter~ - Stop light intersection (with no turning
: S ‘dections (with ‘prohibition & returnlng lane according

turning: prohibitien to needs).
& returning lane).
3. Crossing with '
) local roads _
Separation Approx. Approx, Approx. 2d0m
: 100m . 100m joining it with the
‘ ‘slow speed lane,
~-Type of crossing ’ with-opeh central Allows righi . : Allows'the access:to
median & without © hand turn only. the slow speed lane
turning prohibition {only right hand
turn).

4. Entrance from the Allows right hand  Allows right hand  Allows entrance to
building to the ‘turn -only turn only the slow speed lane
roads - i (only right hand

turn)
2.1.3 Intersection Plan

. (Intersections

(Elevéted Intersections)

with
with
with:
with

~“Intersection:
. Intersection
Intersection
- Intersection

‘with

with
with

Intersection
- Intersection

Kubitscheck Avenue: ...
Rca. Argentina Avenue
De la Victoria Avenue
Madame Lynch Avenue

'Pocket for Left Turn)

Choferes'del'Chaco Avenue_
Pitiantuta Street



(Existing Viaducts)

Intersection with Gral. Santos Avenue (the exiéting'viaduct is
used, modifying slightly the road width of the section).

2.2  CONKECTING VIADUCT BETWEEN E. AYALA AV./R.LDE-FRANCIA:AV.
2.2.1 Cross Section Plan o
1} _Planniﬁg Conditions

(Traffic Demand)

The traffic demands of the years 1992 and 2000 were estimated
as 18,600 units/day and 23,800 units/day respectively. The four lane
viaduct is required in order to facilitate these demands, :

(Land Expropriation)

" Land expropriation. of the commercial'zone located on the
east side of Market No. 4. The site must be chosen considering joint
~usage with the proposed Bus Terminal.

2) Cross Section Plan

Under the consideration of the existing road width, 23m, of R.
de Francia Avenue, the 3.25m width for the main road lanes, and 3.0m
for the lanes of the side roads was adopted. As a total,  32m of width
are reguired.

2.2.2 Intersections Plan

The saturation flow rate at the intersection of R, de Francia
Av. and Préceres de Mayo Av. after construction in the "without
Terminal® and "with Terminal" cases, are 0.56 and 0.65 respectively,
Consequently, no consideration is necessary for the connecting viaduct
influence,

2.3 R. DE FRANCIA AVENUE
1) Planning Conditions
(Traffic Demand) 7

The congestion ratio of the four lanes in the year 1992 is 1.2
along its extension, and .in the year 2000, it shows slightly over 1.3
on the section between Préceres de Mayo Av. And EE.UU Av, These values
do not grant enough reasons to strongly affirm the necessity of
widening to 6 lanes, but considering the 4 lanes of the connecting



viaduct coming from E, Ayala Av,, plus the connection with Fernando de
la Mora Av.,, it is illogical that R. de Francia Av, have the same
~number of lanes as the connectlng v1aduct has, The w1den1ng to 6 lanes
_up to EE.UU Av. is suggested

(Land Use) .

Commercial installations are common along the seétion between
Prdéceres de Mayo Av. and EE.UV Av. The section between EE.UU Av. and
Coldén Av. is a good residential area.

_(Conetruction_ﬂine)'

The present width is 23m without frontage.

2) Cross Section Plan

The section from the connectiﬁg viaduct up to Perd Avenue is
widened to 26m, with a median of 1lm and without planting. The lane
width is 3.0m for passenger cars and 3.25m for trucks,

_ The section between Peru and EEUU Avenues w111 be widened to
26m. The existing trees at the median center are maintained.

k)] Tntersections Plan -

At the intersection with Perti Avenue, the saturation flow rate
in the year 2000 will be more than 1.0, However, the elevated crossing
is not adopted because: : :

a., Tt is difficult to obtain the land for the purpose.
b. A congestion rate does not exceed 1.0 in the main direction.

2.4 BUS TERMINAL AT MARKET NO., 4 AREA
1) Planning'Conditions
{Demand) -

The present number of buses which have access to the Bus
Terminal is 9,140 units/day. In the year 1992, this will increase
around 9,000 to 12,000 (the variation will be according to the bus
lines re-organization, increase of passenger transport efficiency,
implementation of units with major capacity) and from 9,000 to 16,000
units in the year 2000. Here, 12,000 ‘units/day is considered as the
design demand because the access roads capacity could not allow more
than 12,000 units/day running.



(Bus Terminal Characterlstlce)

The proposed bus termlnal mlght be conSLdered as a_ 1arge of £
road bus stop. Main objective of that terminal is to lessen the road
congestion produced by buses. When the congestion in the Microcentro
area reaches the most critical condition, the regulatlng functions of
~ the bus traffic flow will be added.

(Loéation)

Land under the connecting viaduct between Fusebio Ayala and
Rodriguez de Francia Avenues is considered as the bus terminal site,

2) Facilities
The basic facilities to be implemented are:

— Facilities for passenger movement

— Facilities for bus movement ;

- Facilities for countlng of the number of huses coming in and
~out o

Shopplng Center and small commercial shops 1nstallat10n in the
Bus Terminal area might be necessary. Because it makes the land
expropriation easy to provide job opportunltles_for people who at
present carry out their activities in the area.

2.5  TRAFFIC CONTROIL PLAN IN MIGROCENTRO
2.5.1 Traffic Flow Planning
1) Planning Conditioné

(Traffic Demand)

The number of passenger car trips within the Microcentro area
was 154,000 units/day in the year 1987, This number will reach 174,000
un1ts/day and 220,000 units/day in the years 1992 and 2000,

respectively.

The streets which record more than 135 buses/peak hour are:

Oliva/Cerro Coré

Gral., Diaz/Azara -

E.V. Haedo/Luls A, Herrera
— Colén

0'leary

The streets which are highly congested due to pedestrians and
vehicles are Palma street, (from 14 de Mayo street up to Independencia
Nacional street), and Cerro Cord street, (from Caballero street up to
Tacuary street).



-(Land Use)

The future land use ‘in the centro area may have no major
changes from the present land use., The only change could be the
- expansion of the commercial area toward the south.

The- future 1and use. are considered as follows-

a, Publlc Area
Area surrounded by Pte, Franco/Ellglo Ayald, Rio Paraguay

 gtreets, Coldn Av., and Tacuary Street. Public offices,
churches), universities and parks are located within this
area.

b. Commerc1a1Area

Area surrounded by Pte, Franco/Ellglo Ayala, E. V., Haedo /
Luis, A. de Herrera Streets, Colén Avenue and Brasil
Street, Commercial activities are concentrated within this
area, and many bus routes aimed to the area,

c. Commercial- Re31dent1a1 Area (Mixed)

Areas surrounded by Cnel, Bogado, 25. de Mayo, Yegros and
Brasil, E.V. Haedo/Luis A, de Herrera, Piribebuy/Manuel
Domlnguez Streets, Coldén Av, and Brasil Street, and along
Alberdi, 14 de Mayo, Tacuary Streets, EE.UU and R. de
Francia/ Ygatimi Avenues. This area is located close to the
commercial area where considerable traffic volume is
recorded. '

d. Residential Area
The remaining areas

2) Plans
(Traffic Cell) . .

Microcentro area is divided into 9 traffic cells, taking into
account the land use. The basic criteria are:

A 81de of the traffic cell is SOOm.
~ To keep Palma Street of lkm length continuity

(Public Transport Axis)

The integration of bus routes in the Microcentro area is not
easy to realize. Consequently, the five streets mentioned in the
"Traffic Demand" paragraph could be the publlc transport axis.
However, the number of bus stops and their locations. will be

organized. . “



(Pedestrian Axis)
The follOW1ng streets are- c0n51dered as: pedestrlan axes!

— Palma Street (between Xegros and 0 leary Streets)-

Exc1u31ve1y for pedestrian :
- 15 de Agosto Street (between: Pte.Franco and. Humalts Streets)

Priority for pedestrian (widening of the present sidewalk).

- Chile Street (between Pte.,Franco and Humaits, Streets):
Priority for pedestrian (widening of. the present sidewalk)

-~ Yegros Stréet (between Eligio Ayala and Fulgencio R.Moreno
_Streets):; Priority for pedestrians (widening. of the present
sidewalk)

i(Passenger Car Ax1s)

Streets surroundlng trafflc cells are de51gnated as passenger
car axis. F

East-West El Paraguayo ‘Ind. /Cnel Bogado Street (two way)
R.de Franc1a/¥gat1m1 Av: (tvo way) -
25 de Mayo/Estrella Street “(one way)
'Humalta/F R. Moreno Street (one way)

North-South: EE,UU Av. (one way)
Brasil Street (one way)

These streets_keep their preferential condition for passenger
cars, through the parking restrictions and traffic light
synchronization, C e

2.5.2 Traffic Signal Plan
1) Objectives and Conditions for Installation
(Objectives)

A traffic signal system is implemented in order to make clear
priority/non-priority of the traffic together with the malntalnlng of
traffic safety both of pedestrian as well as of vehlcles.

(Installation Conditions)

—~ At the dintersections crossing the streets as de51gnated
private vehicle traffic axis :

- At the intersections cr0851ng the pedestrlan preferentldl
arteries

— At the intersections w1th roads where vehicle cross1ng is

required
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.2)7 Trafflc Slgnal Command System '

Multlple phases of flxed tlme systems are lntroduced Using the
information provided by the traffic detectors which will be set at the
dintersections (éntrance and exit points of the centro area) of the
East/West, parameter modification is carried out according te the
necessity.

-2 5 3 Parklng Plan
'51) . Parklng Demand

_ The demand of 42 600 nnlLs/day of 1984 will increase to 50,000
units/day and: 59,600 units/day for the years 1992 and 2000
respectiyely;,The;pﬁrking_ﬁith'”to work" purpose is the main
generation”source.'Consequently, the demand is higher at those areas
which count with a higher demand of building surface for the
admlnlstratlve office..

2) Requlred Capac1ty

The centro area was divided into fourteen blocks, in order to
find the difference between parking capacity and demand of each one,
Difference becones. the requ1red equipping volume. Blocks requiring to
increase. the capacity, equivalent to more than 500 units, are five,
both in the year 1992 as well as in 2000. The global equipping
_necessity in 1992 and 2000 is for 4 300 wunits and 6,600 units
' _reSpectivelyir'_ . _

3) Parking Projects

- Five possible lands corresponding to those five blocks which
show deficit at their parking capacity are chosen in order to cover
those deficits, The construction of parking buildings in four of them
and underground parklng in the remalnlng one is proposed,

2.5.4 Espafia Avenue Extension
' 1) Objectives
The obJectlve is to mitigate the congestion of traffic flow

:”1nto/out the Microcentro area through Artigas, Mcal. Lbépez and Espafa
Avenues., These avenues are con31dered to follow Eusebio Ayala Avenue

'fon the trafflc ‘volume,
'2) i'Traffi'c Demand

" The traffic demand in 1992 and 2000 is estimated as 9,000
unlts/day, and 11,000 units/day respectively in the case of 2 1anes,

11



and estimated as 11,000 units/days and 15,000 units/déy'in the case of
4 lanes. However, when constructing the 4 lane road, the congestion
ratio in certain sections of Espailla Avenue surpasses 1.5:
3) Plans

{(Year 1992)

The extension work is not carried out. The improvement of the
Tacuary intersection is carried out in order to llghten the congestion
at that section. :

(Year 2000)

The extension work is carried out to connect with Mex1co and
Caballero Streets. - . . .

3, NORTH/SOUTH AXTS (DEFENSORES DEL CHACO AV./MME. LYNCH AV.)

3.1 .'CROSS SECTION PLAN
19] .- Planning Conditions
(Traffic Demand)
The traffic demand is subject to the imprdveméﬁt_étagé of the

Eusebio Ayala Avenue. The following figures are estimates of traffic
demands with E.,Ayala Av. 6 lanes in 1992, 8 lanes in 2000.

Madame Lynch Avenue 1992 2000
2 lanes 14,500 (1.32) . 17,600 (1.91)
4 lanes 23,900 {(0.63) - 36,600 (0.96)

Note: The numbers in parentheses show the congestion rate.

(Land Use)

The proportion of land use is, dccordlng to the land frontage
width, that the unused lands occupy 50% of the total, 30Z is -of
re51dentlal use and 10% is for comimercial use related to vehlcle spare
parts. The establishment of various productive:- ‘activities concerning
transport and distribution will be recorded in ‘future, The
installation of regional commercial cores in large scale next to the
intersections formed with the main arteries could be expected.

(Construction Line)

The established construction line is 50m. The constructions
located along the 2.1km section, between Santa Teresa and Aviadores
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del Chaco Avenues, counts with the correspondent frontage. The 3.3km
section, between Eusebio Ayala and Sta. Teresa Avenues, does not count
with correspondent frontage.

(Cross Section)

The 1mprovemenL of Madame Lynch Avenue requires repair works of
the Itay branch (which runs parallel to the Avenue) to protect the
newly 1mpr0ved road. .

The plan 1nc1udes 40m of total width in a 0.8km section,

startlng at E, Ayala Avenue, and 50m in the remaining sections. The
open channel of the Itay branch is included in that width.

2) ; Improvement'Plan
From the p01nt of view of the trafflc -demand, the beginning of
work could occur after 1993, But, taking into account the improvement

schedule together with the channel the improvement might start with &
lanes of road and the open channel structure of the branch,

3.2 INTERSECTIONS PLAN
1) Iﬁtersections Plan

- The main arteries which cross Mme, Lynch Av. are: Mcal. Lépez,
Santa Teresa and- Aviadores del Chaco Avenues. The saturation flow rate
until the year 2000 dces not surpass 1.0 excepting the intersection
with Mcal. Mcal Lbpez Avenue, that is approx1mately 1.0. Intersectlons
are facilitated as level crossings.
2) Croésing Btidges

Actually, the wood bridges are constructed over the channel
with a distance of approximately 100m one from another. After the

widening to 4 lanes, that Separatlon changes to 500m to maintain
“design speed.

4. RGAD DESIGHN

4.1 DESIGN STANDARDS
(Adopted Standards)
Design Stahdards_aré based on the AASHfO technical standards.
_ (beéign‘Sbeed) |

The 60km/h speed is employed for the R; de Francia, Eusebio
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Ayala, Mme. Lynch and. Mcal, Lépez Avenues as well as for the’ Mcal
Estigarribia. Road, and 40km/h for the remalnlng artermes.

4,2 ALIGNMENT PLAN
(Horlzontal Allgnment)

The planning was carried out ba51cally to maintain. the exlstlng
alignment, Consideration to avoid constructions for which relocation
or demolition are supposed to- be dlfflcult, are taken up to the limit
-.allowed by the technlcal aspect. . S

(Vertlcal Allgnment)

Some sections of Eusebio Ayala Avenue are .measured to be'with
a gradient which is lower than the drainage gradient. Those sections
are planned to elevate the road height . 0 5 to 1,5m higher in order to
. avoid flood. : , .

The.miﬁimum height difference between the roéd surface and the
channel bottom on Mme. Lynch Avenue is 4m,

4.3 PAVING PLAN
(Design Standards)

: A coefficient of 2.5, which corresponds to. the main arteries
was adopted, Also, the resultant value of the volumetric -calculation
- of the 20 years was employed as the traffic volume for the de51gn,
supposing the service starts from 1992,

The mixing rate of large vehicles was obtained considering that
trucks and buses employed on the estimation correspond -to that group.

(Pavement De51gn)

The p0551b111ty of adopting the Empedrado as the flrst base
layer and the Telford base as the second layer are examined. separately
by each of the road project sections. The pavement design is carried
out based on these results.

_ 4.4 STORM WATER DRAINAGE PLAN
(Design Standards)

A rainfall intensity of 150mm/h was employed as well as a
runcff coefficient of 0.9, The inflow is calculated ‘applying the.
rational formula, The runoff section does not surpass 807 of the
planned section. The estimate of the runoff capacity of ‘the drainage
installations was based cu the "Manning uniform flow" formula.
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(Drainage Facilities Design)

_ .The drainage facilities from road surface until the channel are
range of those design.

4.5 "STRUCTURE PLAN
(Design Spandafds)

The following values were adopted for the design: HS 20-40 for
the live load, taking into account that the object roads are
considered as the main arteries; C=0.06 for the seismic coefficient
(to cope with small magnitude earthquake); and 5.0m for the

clearances.

The concrete strength is based on the real values recorded in
Asuncidn, and the steel strength is based on the ASTM standards,

(Construction Works)
Viaducts: 5 units . ,
Pedestrian bridges: 8 units

‘Box .culverts: 11 units
Others: Espaha Avenue extension work

(Superstructu:e of Viaducts)

RC girders are adopted . for those viaducts whose span length is
shorter than 20m, and simple composite PC girders are adopted for
those whose span length is longer than 20m.

(Substructuré'of Viaducts)

The solid stratum with N value more than 30 and also the direct
foundation will be employed when the solid stratum is  less. than 4.5m
of depth, and if deeper, the piles foundation will be employed.

The v1aduct piles will be of wall type, except those of the

Eusebio Ayala/R, de Francia Av. connecting bridge, where cylindrical
and solid structure piles will be simultaneously adopted,

(Pedéstrian Bridge)
The 1live load for those structures are considered 290kg/m”.

Pilé over the median will not be employed. PC girder of the T
Lype is adopted

(Bridge over the Mme. Lynch Av., Channel)

Box culvert type bridge are employed, Eleven bridges are
considered to be constructed,
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(Espafia Av. Extension)
~ 80m extension of box culverts-éré'¢afried out with the same

cross section of the existing ones. Concerning the uncovered parts
(posterior section of the outlet), the energy dlsperser is requlred in
order to protect against erosion.
b.6 COST ESTIMATE
13 Conditions

- {Construction Execution Method)

International hidding system is supposed.

{(BEstimation Method)

Labor costs, machines and necessary expenses for each
congtruction item are accumulated corresponding to each work unit.
Efficiency of each project is estimated under the assumptlon of
representative combination of machlnes and labor.

The land indemnification costs are determined_through the tax,
municipal and commercial value survey, Sections for calculation are
divided as follows:

— R. de Francia Avenue 1 section

- Eusebio Ayala Avenue : 5 sections"
-~ Mme. Lynch Avenue’ : 2 sections

The indemnification cost of the buildings/houses are calculated
as Gs. 50,000/w”.

4.7 WORK SCHEDULE -
(Viaduct Constructibn Schedule)

When excludlng the land expropriation, construction of viaducts
manage the total construction schedule, which takes 28.5 months.

(Target Year taking into Cbnéideration the_Demand_Aspect)

The target year for the improvements according to the demand
is synthesized as follows:

Improvements _ Target years .. Note
E. Ayala Avenue (35m) before 1992
E. Ayala Avenue {(50m) Dbefore 2000
Mcal. Estigarribia :
Road (35m) before 1992 *

Mcal. Estigarribia
Road (50m) before 2000
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R. de Francia Av.

(Fast of 'Pert Av.) ‘before 1992

R. de Francia Av. - i .

(Perd Av/EE.UU Av) before 1992

R, de Francia Av. : S Only pavement
(EE/UU Av/Coldn Av) before 1992 improvements.,
Connecting bridge before 1992 -

Mme., Lynch Avenue before 1992

Centro Arteries before 1992

Espafia Av. extension before - 2000

Tacuary intersection = before 1992

Bus Terminal before 2000

Centro Area Parking - before 2000

(*) Although the requirement is generated by the demand, the target
years were ‘planned also taking into account other aspects. As Mcal,
FEstigarribia Road is under jurisdiction of the MOPC and -located within
Fernando de la Mora municipality, it is misgiven that the coordination
will take time for factors such as land expropriation, etc. So it
was included in the second group, that will start in 1993 and which
target year is the year 2000 although the requirement to finish
before 1992 '

(Global Work Schedule)

Follpwihg chart indicates the entire work schedule,

“Section 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | j@ss | 1997 | 1898 | 1999 | 2000

10) Viaduct'
102 E.hyala : JREEDIN SU—
103 Kubitscheck Intersec. e e—
104 E.Ayala .
105 E.Ayals
106 E.Ayale
107 Rca.Argentina Intersec.
108 E.Ayals )
109 Victoria Intersec.
110 E.Ayala _ R
111 Mme.Lynch Intersec. R .
112 Heal.Estigarribia
201 R.de Francia s
202 R.de Francia
301 Kme,.Lynch
302 Mme.Lynch
303 Hme.lynch |
401 Espafia Extension
501 Tacuary Intersec.
502 Pedestrian Mall
503 Road Marking
504 Traffic Signel —_—
505 Sidewalk . -
601 Bus Terminal
701. Parking A’
702 Parking B
703 Parking C
704 Parking D
705 Parking E

i
i

Note: —— : Indemnity
— : Construction

(Costs by Stage)

Estimates based on the above indicéted work schedule is shown
below, The construction cost of parking facilities is excluded from
the calculation, expecting the private sector investment.
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. {Unit: Mill Gs. /Mlll US$)

Projects -.Stage 1. .. . Stage 2

i i b e B R e A e e - -

Indem, Local Foreign Indem. Local-Foréign

Economic Cost

Road (East/West

Corridor) 1,361 3,464  13.0 6,392 2,362 8.4

Road (MNorth/South L e

Corridor) 1,384 1,530 . 6.9 0 0. .0,0

Bus Terminal . 0 -0 0.0 ~785 363 0.7

Microcentro 68 541 1.8 4,142 6,728 18.0

Indirect Cost. - - 0., 5,83 11,1 0. 8,111 14.8
Eétali_, T 2,813 11,369 - 32.8 11, 319 17,564 41,9 -

Financial Cost .

Road, (East/West A _ : L o

" Corridor) 1,361 4,283 13.0 6,392 2,808 8.4

~Road (North/South K R S :

: Corridor) 1,384 1,975 6.9 -0 0 0.0

Bus Terminal 0. 0] 0,0 "785 - 449 - 0.7

Microcentro 46 714 1.8 293 107 6.5

Indirect Cost 0 9,061 11.9 0 4,130 5.4

Total 2,791 16,033 336 7,470 7,494 15.0

5. EVALUATION
5.1 ECONOMIC ANALYSIS

(Projects to be carried out)

All the proposed projects are included. The Bus Terminal
projects, Microcentro area streets 1mpr0vement and parking buildings
are handled only as expenses items.

(Analysis Result)

The difference in the vehicle dﬁerative-cbstfbetWeeh the

"nothing case" and "with project case"™ will be calculated as benefit,
The results are shown as follows: - : o

Stage I Net . Global Net
EIRR (%) 19.9 19,2
PNV (millions of Gs. ) 30.0 39.1
B/C 2.0 1.7

{Sensibility Anaiysié)

When the total construction cost records an increase or
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_decrease of 10%, the EIRR of the Stage T works increase or decrease
" bétween 1,2% - 1 5%, and’ con51der1ng all the projects, the varlatlon

', 1$ between 1 4? - 1. 77

In case the demand 1h¢feases-of decreases 10%, the positive or
negative influence of the EIRR is more the EIRR increases or decreases
between 2,62 = 5.3%. So the to the demand variation, but in any case,
they practlcally do not affect the possibility to implement the
projects.

5.2 FINANCIAL ANALYSIS

(Analyeis Objeets)

The,pbjects of analysis are the five parking buildings.

(Anaijeie.Resultsj

o 1 0n1y 1 parklng lot with the non- mechanlzed parking system,
whose running cost is less than the mechanized parklng system, has a

-"p031t1ve FIRR

. Even in that case, to amortize the funded debt will take 17
years. This means amortization continues until the year 2007,
presuming the beginning of operations in 1989 and operation in 1991,

_ Cdncérnlng'the'forelgn durrency portion, two cases were
studied, with an annual interest rate of 4, 25%Z and 3%, but the
dlfference has no influence in large scale for the general statement,

(Observétions)

The analy81s result 1ndlcate that the profltablllty of the
parking project’ is extremely low. ¥In ordetr to increase the
profltablllLy from the inside point of view, it is necessary to
prepare inside capltal as much as possible. One of the ideas is to
apply private sector fands., To attract private sector funds, a sales
' point might be to obtain soft loans through joint admlnlstratlon with
~ the public enterprlses.

From the ouL51de point of view, the establ1shment of parking
toll is an 1mportant matter,
6. RECO&&E&bATiONS“” a

According. to the conclusions obtained through the process
,mentloned above, the f0110w1ng is recommended '
6.1 RECOMMENDATIONS

‘The road network pro;ects (east wast corrldor north-south
:corrldor, and Espaiia exten51on) must’ be carried out accordlng to the
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schedile proposed in the present study. The economic .meaning of
execution is enormous, with an economical 1nterna1 rate of return
(EIRR) of 19.2%., This economic value 1s,'when taken as benefit only,
the saving of the vehicle operative cost, but, ‘besides this, there are
other economlcal meanings which are mentloned as follow5'_

- It offers adequate condltlons for vehlcle trafflc. _ _

- It .offers a solutlon to’ the 1nterrupt10n of trafflc produced
by floodlng. :

- It encourages the reactivation of commerc1al activities
along the road, together with the 1nduct10n of land use at
the area’

- It provides space preservatlon for future 1ntroductlon of -
massive transport facilities o

- 1t prov1des an increase of work sources

The progect s executlon w111 requ1re a remarkable f1nanc1al
cost, therefore, the immediate objective must be concentrated into’ the
implementation of the projects related to the first stage. Only these
ones completely JuStlfY the execution, with an EIRR of 19.9Z. As when

implementing up to the projects of Stage II, the value is when taken
as benefit, the saving of vehicle operatlve cosL but ‘besides this,
with the implementation of the projects of Stage I it is ‘expected to
obtain almost the same benefits as when 1mp1ement1ng those of Stage
- IT. :

The project of the Microcentro road network improvement will
be carried out together with road network projects related to other
areas, because the mlcrocentro offers the adequate flow environment
for both bus users, as well as pedestrlans (totallng ‘70% of. the
£rips).

. The progect s object for the present study were class1f1ed into
‘projects of Stage T and Stage 1I. For Stage I, those projects
requiring the smallest land expropriation were selected Begides, it
is showen that only the projects related to Stage T ‘allow. obtaining
enough economical benefits, but, w1th projects of Stage II, greater
economical benefits could be expected Consequently,ﬁ:.e., 1n case of
Eusebio Ayala Avenue, it would 'be convepient, “during - the
implementation of Stage I, if the deflnltlon of the necessary space
for the foreseen project on Stage II, through the Mun1c1pal Order
(which defines a widening of 35m), is a widening to 50m, in ‘order to
restrain the remodeling or new constructions, in order to av01d
unnecessary friction at the moment of the 1mp1ementat10n.

6.2  ADDITIONAL REMARKS TO BE CONSIDERED ON THE PROJECTS
TMPLEMENTATION B

The additional remarks, which should be considered in. order to
increase the effects and facilitate the dimplementation of the

projects, are as follows:

A. The positive effects that. conStltute'the “centro parking
project implementation for decreasing tralfic congestlon
problems is something 1ncalculab1e but there are also ‘various
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itens whlch have to be solved such as, users conscientiously
paying the parking toll, toll revising, search of land
assigning -form, etc. Therefore, it 1s premature to implement
it at present as-a public characterletlc project: rather, the
financial support form should be analyzed in order to promote

- the private administration parklng constructlon.

It is conveniernt to implement the urban bus term1na1 project,
taking intovaccount the innumerable advantages- that offers the
project, such as, vehicle congestion decrease on the secondary

‘streets, increase of users comfort on the trading area of the
Munic¢ipal Market No, 4, bus check-points for future line
‘integration, strategical point to promote the formation of the

trading nucleus, However, there also exists the tough problem
which'implicates the coordination with the public tramsport
enterprises, related to the administration of the installation.

 Therefore, although the immediate implementation can not be

realized, it must be carried out in Stage II, solving the

‘mentioned problems as well as other existing ones. Besides,
_together with the 1mplementat10n of the projects of Stage I (at

the moment of constructlon of the Eusebio Ayala - R. de Francia

_ connect1ng ‘bridge), it is convenient to execute the necessary
~procedures for the exproprlatlon of land ‘destinated to the
urban bus termlnal

:The Espafa’ Avenue extenelon will serve not only for the

lightening of the Tacuary intersection, but it is also
considered as the main north-south corridor whic¢h starts at the
end of the mlcrocentro. ‘Therefore, if presumed to dimprove the

“traffic flow -at the' microcentro, the extension should be

executed as part of the road network project. However, this
1mp13catee the expropridtion of the "Chacarita'" area, which

“would have- pOllth&l overtones. Consequently, it would be

convenient to execute the implementation after a meticulous

" study and ana1y31s concernlng the treatment and improvement
“form of the "Chacarita", especially concerning the area subject

to inundation during the overflow season of the Paraguay river,
and not just confine it to a simple land expropriation,

‘Eusebio. Ayela Avenue, from Municipal Market Neo. 4 up to the

city of San Lorenzo, is an area which has the latent
p0531b1]1ty ‘of turning into the commercial axis of Asuncidn and

dits! Metropolltan_Area. At present, " the development of

commercial’ activities along the avenue 1is verified, and on the
other hand; the installation of shops in the’ re51dential areas
located behind the avenue is also observed, avoiding traffic

-congestion which is verified on it. But, with the improvement

of Eusebio Ayala Avenue and the offering of adequate conditions
for traffic, it is estimated that the dispersed shops within
those areas will concentrate again on this avenue. Foreseeing
such tendency, it would be necessary to encourage the creation

‘of the Metropolitan Area representative commercial axis, and at

the same time, to guide the most desirable access way to the
avenue, through regulations and restrictions of land use,
Therefore, the active orientation from the institution in

21



charge of the following aspects is expected'

Control of- regulatlons concernlng the bu:ldlng surface ratio of
commercial constructions along the avenue,
Tax regulation benefits of those constructlons under

appropriate use. _
Tax regulation benefits concerning the land tenancy for the

_1mp1ementat10n of super- blocks.

Concernlng the trafflc 1mprovement in Asunc1on and its
Metropolitan Area, it was analyzed from the point .of view of
the physical improvements at the present study. However, it
traffic improvement through theoretic means for the traffic
control which are mentioned as follows should nok, be 1gnored

Trafflc control rentrallzatlon through carrylng out trafflc

‘campaigns periodically, together with concientization related

to the traffic safety aspect through advertlsements and
posters. .

Integration of the artery trafflc control regulatlons._At.
present, ..the traffic pOllCE and the- Asuncidn city Police
Department carry out the traffic control in an 1ndependent wayy
consequently. with their 1ntegrat10n, a more efficient control
regulation and a greater co-action force within all
mun1c1pa11t1es which compose the Metropelitan Area could be..
expected,

Increase of. rellab111ty concerning the trafflc 51gns.,Effect1ve
traffic control will be possible through the implementation of
greater rellablllty 'signs. which allow one to reach his
destination with safely and . comfortably. And .in order to
achieve that, it is necessary to guarantee on the left turn and
the crossing on the traffic sign intersections. cr0331ngs (in
other -words, the left turn and the crossing at the non-traffic

‘sign intersections are prohibitéd), to reduce the traffic sign

deficiency ratio, to coincide with the regulations and signs,
to guarantee the pedestrian exclusive. preference on the
pedestrian walk, etc.

In the present project, the follow1ng publlc institutions are
directly related: Municipality of Asuncidn, Municipality of
Fernando de la Mora, CORPOSANA, and the MOPC. Consequently, a

very closed coordination is requlred for the lmplementatlon,
concerning the interests, proportion of work cost, executive
authority of executing institutions and the execution schedule,
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1. INTRODUCTION

1.1 INTRODUCTION

With the cooperation of the Japan International Cooperation
Agency (hereafter JICA), studies have been conducted on the urban
transport project of Asuncidén and its metropolitan area (from now on
Master Plan) from August, 1984 to August, 1986,

The Master Plan has important projects such as the widening of
Fusebio Ayala - R. de Francia Avenues and the improvement of the
access to the Microcentro area..

In addition to the Master Plan, 2(two) studies that are closely
related to the current Feasibility Study were made.

One of them is the improvement of the Asuncidn city storm water
‘drainage project. This project was done with JICA cooperation, from
August, 1985 to January, 1987, This Study is related with the project
of widening and improving of the Defensores del Chaco ~ Madame Lynch

Avenues.

The other project is the Municipal Development Project of
Asuncidén (from now on PRODEMA}. PRODEMA finished its studies in
November, 1984 and the report for approval was prepared in March, 1985
by the World Bank. That Study is related to the widening and
improvement of the Defensores del Chaco - Madame Lynch Avenues and the
improvement of Eusebio Ayala Avenue,

The Feasibility Study of the important projects explained in
the Master Plan started in September, 1987, which also included the
results of the 2 studies mentioned above.



1.2 STUDY BACKGROUND
1.2.1 Asuncidn Metropolitan Area

Asuncidbn, capital c1ty of the Republlc of Paraguay, is located
57 degrees, 39 minutes west latitude and 25 degrees, .17 minutes south
longitude. Asuncién is surrounded by ‘10 mun1c1pa11t1es which together
form the metropolitan area with a. surface of 71,100 hectares. They
are! San Lorenzo, Fernando de la Mora, Lambaré, San ‘Antonio, . Nemby,
Luque, Marlano R. Alonso, Limpio, Vllla Hayes and Villa Elisa. '

Accordlng to the estimate flgures of the year 1984 (somehow
outdated), the population of Asuncidén and its metropolitan area,
economic active population and Gross Domestic Product (GDP) were
858,000 inhabitants, 383,000 inhabitants respectively and Gs, 19
billion in constant values of 1982, These figures in relation. with. the
national overall figures, the populatnon and the GDP are 24% and 43%
respectlvely.

1.2.2 Master Plan
1) Hetropolltan Area Populatlon and its Movement

The Master Plan was prepared assumlng that the Metropolltan
Area population would increase from 858,000 inhabitants in 1984 to
1,452,000 inhabitants by the year 2000. The total number of trips made
in the study . area was: 2,169,000 trips in 1984 (based on the Person
Trip Survey). For the year 2000 it is ‘estimated it would" reach to
3,749,000 trips mainly because of the ‘demographic development, as well
as the economical activation and the increasing family income,

2) Land Use and Transit Zone Demand

Defensores del Chaco and Madame Lynch Avenues will be important
to the future main axis of urban activities, Along with the present
main urban activity axis, Rodriguez de Francia- Eusebio. Ayala Avenues,
the Defensores del Chaco-Madame Lynch axis will also be added.
Demographic distribution would be basically kept the present pattern,
but fitting the aforementioned purpose, a greater proportion has been
assigned to Defensores del Chaco-Madame Lynch and the city of Lambaré,
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3) VRoad'Planning

. Based in the actual.road net, it has been planned in such a way
that with small=scale improvement,. such as pavement improvement and
short  widenings, the roads can .handle the amount of tramsit that would
increase in the future, Also, the vemaining amount of tramnsit that
“cannot be handled. with small-scale improvement, will be dealt with by
strengthening the Rodriguez de Francia-~Eusebio Ayala axis (including
widening of 8 lanés, the building of the connection viaduct and grade
separated crossroads)., ' ' '

. ~Referring  to DefenSores?delfchaco/Madame-LynCh'axis,-as-it has
been noted that work would be performed through financing by of the
World Bank, it has beéen admitted channels of 4 lane, according to the
. project performed by such Institution (2 -lanes by now).

. .. Therefore, because the widening of Defensores del Chaco and
Madameé Lynch Avenues, has not beéen performed, according to the
preceding plan, it was included into this Feasibility Study, in such a
way that the review of the road plan will also be necessary to
consider the case of keeping them at 2 lanes. (See FIGURE 1-2-3).

1o
e Inter-Urban Arteries}.k
=ewe Intra~Urban Arteries A o g
.. s Pavement - . v ) i

FIGURE -1~2-2 ROAD PROJECT ‘IN MASTER PLAN



4) Microcentro Traffic Planning

In the Master Plan, the Microcentro traffic” planning was
specifically analyzed, due to the intense traffic congestion. that took
place in this =zone, ' S S : -

- To solve Lhe trafflc congestlon problem in the Mlcrocentro
area,'w1thout modifying the urban structure, ordering alternatives
were planned through a separation of the traffic flow in terms of
transport modes. Overall, there is a great difference regarding the
prevailing criterion, the fact of granting major priority to
pedestrian. traffic which is dctually relegated, In ‘this way, private
vehlcle flow is restrlcted in.some ways. : ‘ :

Furthermore, the’ premlses of thls plan are: the widening and
improvement of the Fusebio Ayala/R, ‘de Francia (including . the
connection by means of a viaduct) and the extension of the Espana Av,
" to:the center of the Mlcrocentro. : o

5) Public Transport Planning

A premise has been adopted that the principal means of publlc
transport in future will still be the bus. The growth demand of 1.7
times, which will be registered in the year 2000 will be covered with
the increase of the bus operating performance. Such increase in
performance will be achieved through the improvement of the transport
efficiency and the introduction of bigger vehicles, To increase the
efficiency of transport, a reduction in the number of buses which
concentrate in the sections of low performance is needed, and for the
introduction of bigger vehicles, a passenger demand concentration is
required, accordlng to the p0551b111t1es.

From this p01nL of view, the'MaSter Plan has proposed a
reorganization -of the lines, whlch adjusts to the demands, and
concentrates the demands actually scattered on the principal arteries.

In order to realize th1s prOpoeal the 40 bus companies whlch
existed in 1984 (generally one company owns one bus line) must be
integrated, increasing the- 1mportance of the companies, and
facilitating the reorganlzatlon of the llnes.

At present (year 1987),'acc0rd1ng to the Master Plam, the
Municipality is reduc1ng the number of companies with a method of
absorption.

1.2.3 Other Projects related to the Study

1) Project for the Improvement of the Storm Water Dralnage System
of Asuncion City (JICA) .

In this Study, Master- Progect has- been prepared on the prO]ect
for the Improvement of the Storm Water Drainage System of Asuncidn’
City (does mnot include Microcentro) and the surrounding cities.
Parallel to this Study, a feasibility Study on the improvement of the



Storm Water Drainage System of the Mburlcao and Ttay river was carried
out, as the first stage projects.

The main point relatmng to this Feasibility Study is to improve
the basin of the Itay river branch. The work has its starting point on
Fusébio Ayala Av. and the first 2.5km will be closed channel,
constructing the carriageway over this channel, '

"With this measure, the widening of Madame Lynch Av. up to 4
lanes is planned. Furthermore, downstream of the indicated section,
the implementation of the open channel with a 4 lane artery by means
of land expropriaticon is planned.

2) PRODEMA Project

In this Study, land use and the traffic system of Asuncidn City
up to the year 2000 was planned, and other important projects are
foreseen for the implementation of thisrprOgram.

_ The points related to this study are the improvement of the
basin of the Itay river branch and the corresponding widening to 4
lanes of Madame Lynéh Av., and the widening of Eusebio Ayala Av, to 6
lanes.

Both projects, JICA and PRODEMA, agrée with the foilowing
points: in the initial sections, the: closed channel as far as km 2,5,
and building the carriageway over this channel. From km 2.5 on, an

~open channel will be used with four lane ways through the

expropriation of land But they differ im detailed technical
'spec1f1cat10ns. T

 Regarding the second po1nt "a 6 lane artery is planned with the
w1den1ng of the avenue, ts a width of 35 meters (from the Municipal
Market No. 4 up to the 1ntersect10n of the Defensores del Chaco Av,
and Madame Lynch Av.). The present width of Eusebio Ayala Av.
fluctuates at around 35 meters with a variation of up to 5 meters.
Therefore, land must be partially expropriated.

- Both projects depend on the staff appraisal of the World Bank,
but up to this moment, these projects have not yet been executed.

1.3 ARFEA AND TARGET YEAR OF THE STUDY

_ The area to- “be covered by the Study will be that of the Master
Plan, that is, Asunc1on and its Metropolitan Area, with a surface of
71,100 hectares. flowever, the sections which will be planned in the
Study are: Microcentro of Asuncidn, G, R, de Francia Av., Eusebio
Ayala Av., Madame Lynch Av, and its corresponding strips,

. The target year of the projects will be in the year 1997,
" Furthermore, the evaluatlon period of the projects will be the year
2014,



1.4  OBJECTIVE OF THE STUDY

1.4.1 Objective

Phe obgectlve of ‘the Study 1s to determine the technlcal
spec1f1cat10ns of the principal roads: East-West corridor consisting
of Microcentro / R. de Francia Av./ Eusebio Ayala Av./ Mcal.
Estigarribia Road, and the North-South corridor, consisting of Madame
‘Lyn¢h :Av,, which composes the urban frame structure of Asuncién and
its Metropolitan Area., It also includes the Bus Terminal, in the

- Municipal Market No., 4 env1rons._

Following, the detailed description of the objédtivés of the
Study are cited, adjusting itself to each of the work stages.

1.4.2 Study Policy

1) Research on the POSSlblllty ané FEﬂSlblllty for the
Implementatlon of the PrOJect

- The construction of. the roads requires 1and exproprlatlon,
According to the situation of land use and land ownershlp, such cases

would arise as:

- Extremely difficult to expropriaté
— Possible but very expensive
- Requires too much time

In these cases,'from the possibility_and implementing_fééility
point of view, some measures must be introduced, such as, reducing or-
modifying the initial plans, or 1mp1ement1ng them in two stages.

Furthermore, the work of w1den1ng the Madame Lynch Av. ‘up to 4
lanes must be done along with the Storm Water Drainage, without
forgetting to analyze the case in which both projects are not executed
at the same time.

The design of the extension of the EspanaAv. affects the
residential area of the Chacarita (area occupied illegally), therefore
the project must. be studied, carefully considering the social and
political problems that could arise, regarding the removal of the

affected houses,
The details of each of the projects are determinéd;'considéring
the above mentioned limitations and modifying the projects to cope

. with the increase of the traffic flow which will exist in the year
2000,

2} Estimatiomofthe Construction,Maintenance and Operéting Costs

. The most important objective of the Fe351b111ty Study is the
cost estimation, The estimation "of the exact cost of the progects is



one of. . the main factors to check the possibilities. The cost may
determine the implementation and to execution of projects. The goal
©will be to maintain error.of less than 10% on the estimation of this
study, in relation to to the result of ‘the definite final design,

The result of- the definite flnal de51gn will be the maximum
acceptable cost for Lhe work blddlng

3) Benefit

"For the Feasibility Study, it is necessary to determine what
. kinds of benefits can be obtained if the important projects proposed
are executed in a completely different manner from the Master Plan.

4) :Pfoject'Evaluation

© The relation of cost/behefit-will be determined in a form of
bid package, due to the close relation that exists between the
projects of the Busebio Ayala Av. and the other projects.

With the results of the evaluation, the Municipality of
Asuncibén will analyze whether or not to apply for external government
financing. Once the results are accepted, the Study will be employed
-as a foundation of the financing request to be presented, so that the
evaluation must be done from the same points of view.



- 145 ‘REPORT STRUCTURE

Accoxdlng to the contents, the present Leport is lelded into
four parts. The first corresponds to the-general summary. This: was
hased on the main report strucLure.

The second -part refers to the plannlng. It ‘isirelated to
various condltlons,,such as land expropriation, Chacarita, the
financial situation of Asuncidén City, etc; The descrlptlon-of the
Eagt/West and North/South axis relatlon is 3130 descrlbed s well as
Lhe plannlng of each’ project. : :

The thlrd part refers to the d331gn. It de5011bes detalls of
designs -that were carried out according to. the projects. However,= the
corresponding plans were collected all together in one independent
volume.

The last part is relatéd to the evaluation énd'fétbﬁmendation.

Costs and effects were analyzed and chosen in order to recommend the
implementation of projects which must be-carried out urgently. -



1.6 STUDY ORGANIZATION

The - Japan InLernatlonal Cooperatlon Agency has app01nted and

gent to the Republic of Paraguay a Mission to study the Asuncidn

‘Metropolitan Area urban traffic planning in order to execute the

corresponding study, and also, an Advisory Committee for the

supervision of activities, which must advise and Supervise the study
and plannlng. ' e ‘

The Republlc of Paraguay ha's app01nted the Municipalities
Assoc:atlon of ‘the Metropolitan Area ‘as the depository agency of the
study.. A Coordinating Commission which is headed by the Asuncidn city
-Mayor Porfirio Pereira Ruiz Diaz as the General Coordinator of the

Programming Technlcal Office of the above mentioned Association, and a
Counterpart . Technlcal Team, which at executive and technical levels
allowed the normal developméent through their necessary cooperation,
advice and deductlons for the study and plannlng, vere created

, FIGURB 1-6-1, shows people and agenc1es which pqrt1c1pated in
bodles created for the mentloned purposes.

Japan' 3 cj_ty"_. R
International Mayor : STP
Cooperation
Agency
MOPC
Steering .
Comnittee
— - . 1
Advisory ANDE
Committee
Coordiﬁati_ng”
Committee ) CORPOSANA
- ]
CETA
JICA . Paraguayan
Study Counterpart
Team Team
_FIGURE 1-6-1 ORGANIZATION OF STUDY
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2. SOCIAL CONDITION
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2. SOCIAL CONDITION SURROUNDING THE PROJECTS

2.1 LAND ACQUISITION FOR PUBLIC USE
2.1.1 Legislation
1) Land Expropriation

Land expropriation and compensation of private property for
public use is made according to Art. 96 of the National Comnstitution,
Art, 222 and 234 of the Administrative Organization Law, and Art. 200
to 205 of Municipal Act No. 1294,

According to Art. .96 of the National Constitution, private
property is guaranteed, but dits purpose and range are limited by law,
according to their economic and social function. Private property may
be expropriated for public use or social interest. Such reasons must
be established by law (expropriation law, which is proclaimed for each
case). This Art. also establishes that an appropriate price must be
paid for the expropriated property.

The Administrative Organization Law, din Art. 222 to 234
explains the legal process required for the expropriation of private
property needed for public use.

Municipal Act No. 1294, chapter VII, Art. 200 to 205, deals
with property expropriation for conducting urban development plans.
For instance, if an-urban development plan requires the purchase of
private property, that property would be declared property of social
interest and subject to expropriation. To carry out the expropriation,
the City Mayor must ask the authorization of the Municipal Council, so
that a request can be made through the Ministry of Interior, to
approve the expropriation. After the law is promulgated, the amount of
compensation is arranged in common agreement between the Municipality
and the owner, to an appropriate price. If no agreement is reached to
determine the amount, the case must be submitted to justice (Art. 200-

201},

In the cases of expropriation for opening or widening of
streets, avenues or other works that increase the value of the
properties favoring the owners, fifty percent of the property value
increase will. be deducted from the compensation amount (Art, 203). if
the expropriation covers most of the property and the remaining
portion is not useful to the owner, the expropriation must be done for
the entire property.

"The amount of compensation must be paid in a period of no
longer than five years. If the expropriated property is the house of a
person who does not have another house, the period cannot be longer
than six months,

Besides, the Municipal Order in Art. 129 and 130 says that if a
municipal public work helps directly to increase the property value,
their owners must help the Municipality with an amount equivalent to



20%Z of the increase obtalned and with an amount not exceeding 10%Z if
the benefit is indirect. This is applied only if the work was not
completely paid by the property owner who received the benefits.-
Property tax will be based on the" Ilscal value rof the property hefore
and after the work was completed.

In practice, there have been very few eoncrete cases llke that
and in the majority of cases when there is need to purchase land for
public use, negotiations between the State of District and the owner
of the property. are.made +to reach a-convenient agreement. This is
malnly because of the time required to obtain the-lands through the
expropriation law, Usually, this procedure takes many: months - (minimum
six months) ‘and sometimes many years (there are cases of expropriation
requests that have remained in the Parliament for two years), since
the beginning. of  the: transaction: (in the Legal Assistance Department
.in case. of the Mun1c1pallty of Asuncidn) until the publlcatlen of. the
lav. Once the law is. promulgated the parties must proceed to fix the
compensation amount, .That may also take many months. On the other
hand, .if land acquisition is obtalned through direct transactlon
between the parties, the time needed is. reduced substantlally,_as can -
be seen in the cases that are shown as’ follows : : .

The Case of José Félix:Bogado Avenue

The w1den1ng, bulldlng and pav1ng progects of Jose F Bogado
Avenue were initiated in the year 1982, by the Ministry of Public
Works and Communication (MOPC) and supervised by the Munlr:pallty of
Asuncidn. Since then, that street was made into a four lane avenue,
with asphalt pavement in.all its exten81on, from Acufia de Flgueroa
Avenue to lta Enramada. Port : S -

Accordlng to Munlulpal Law No..2501 of 19 August 1952 the
Right of Way (ROW) width of the avenue was fixed in at 26 meters and
the Municipal property to 5.60. meters, leaving the s1dewalk on the
east side of the new plan. Besides, overseeing a new enlargement,
anothel 5 meters minimum of the munlelpal line have been arranged

Subsequently, MUDlClpal.LaW No. 2140 was promulgated in 1978
establishing 32 meters for the width of the streets, thus annulling.
Law No. 2501, . , : .

In spite of the dlmenslonal dlfference establlshed in both
Jaws, they are basically similar.: 1In this way,_con31der1ng that : the
new law does not  establish municipal. property. ‘and other
characteristics for widening the Avenue, Law No. 2501 was created. '

To start the widening project, MOPC notified property owners
located along the Avenue, whose buildings did not meet with Law No.
2501, to measure the land for future sidewalks in order to make the
estimates of the amount of compensation, '

The estimate of the amount to compensatlon were made for'-

a. surface area of the land affected and
b, affected structures by their size and materlals

__]'4m



: The walls, gates and water supply, light and telephone, as well
as the light post and the power supply to be removed were . included
~into Lhe direct: costs of the w1den1ng projects,

Once the amount of compensatlon correspondlng to each one of
: the owners .was obtained, they were notified by the congtruction
‘enterprise. contracted with MOPC. To settle the bills, the propcrty
owners could select one of the follow1ng options;

“a. Removal and reconstructlon of the propevrties by the
construction enterprise
b, Payment in cash for removal and reconstruction cost

The process from the time negotiations started (notification)
to the compensatlon settlement took about a year.

In Lhe beglnnlng, the land acqulsltlon costs were estlmated
based on their tax assessment value, but were adjusted through
negotiation between the parties to reach the convenient value for both

sides.

: In spite of the fact  that the real cost of removing and

ereconstructlon were included in the cost of widening of the avenue, in
most of the cases, compensation cost for the land affected was not
-paid. The owners gave it up to the Municipality in exchange for
payment exoneratlon for the new. pavement.

There were .some 1solated cases. of uncompromised owners who
required legal assistance. In these cases, the land acquisition and
the compensation payment for improvement were done in better
~conditions than-most'df the cases.

Accordlng to-the work 1nspector, only two owners along the
avenue belonged to these cases.

At the beginning, Jose F, Bogado Avenue was a state road. That
meant the property owners along that street did not have to pay
construction and pavement expenses for this avenue. With the
promulgation of Law 818 of 13 October, 1980, both E. Ayala and José T,
Bogado Avenues were transferred to the responsibility of the
Municipality of Asuncién. From that time, the construction and paving
expenses of those avenues were to be paid by the property owners, in
equal halves for each side,

2y Right of Way

The mun1c3pa11t1es have laws that legislate the municipal
“activities, Such laws are dictated by members of the Municipal Council
and the City Mayor, and are studied by the permanent assistant
commissions of the Municipal Council. When the study is concluded,
the laws are promulgdted by the City Mayor and a copy is forwarded to
" the Ministry. of Interlor.

Law'No. 2140 of 1978 regulates the right of way (ROW) width of



the main streets and connectors within Asuncidn city. According to
this law, ROW of Eusebio Ayala Avenue is of 35 meters and of Madame
Lynch Avenue of 50 meters, which are obviously” dlfferent from what
they really are. In other words, this law has the purpose to regulate
future building or rebuilding that might be done along those streets
and to make it possible to have enough width for future w1den1ng of
these avenues at a lower cost of compensation.’ This means avoiding
unnecessary expenses resulting from demolition and rebulldlng of

structures.

2.1.2 land LFvaluation System
There are two types of land evaluation;

a. evaluation for tax assessment to estimate the State
property tax, and Lo

b. evaluation of market value for the sale of private
property : ' :

There is also another evaluation system which is the so- called
muniicipal evaluation. This system is used as the estimation base of
mun1c1pal taxes for bu11d1ngs, urban cleanlng, commerc1a1 patent, etc,

TABLE 2-1-1 shows the tax assessment . values and the values of
municipal evaluation in each zone of Asuncidn city, as well as the
commercial values along E. Ayala and Madame Lynch Avenues. The last
ones were obtained from real estate companies in Asuncién,

‘The estimates of the amount of compensatlon that would - be
applied in cases of widening E. Ayala Avenue to 35 meters, and 50
meters, were made using the average value of the three evaluation
.systems mentioned. The costs for moving and setting up poles, electric
wires and public services were obtained from such administrative
offices as ANDE, ANTELCO, MOPC and MCA.

TABLE 2-1-1 LAND VALUE (YEAR 1987)" .
: Unit:Gs./m’
Section Tax Assesswment Official ' .Hafket
Price . Price . Price

FEusebio Ayala Avenue

1. Pettirossi - Gral.Santos 12,240 15,029 :70,000-30,000

2. Kubitscheck - Chof.Chaco 12,240 15,029 20,000-30,000

3. Chof.Chaco - R.Argentina 12,240 15,029 25,000

4. R.Argentina - Mme.Lynch 12,240 . 15,029 15,000

5. Mme.Lynch - Fdo. de la Mora 12,240 ° 15, 029 20,000
Madame Lynch. Avenue . ] ) _

1. E.Ayala - Mcal.Lépez 3,960 - 5,191 7,000-15,000;

2. Mcal.Lépez - Sta.Teresa 6,000 . 7,651 7,000-15,000




2.2 CHACARITA

In addition to normal implications of land purchase, for the
execution of ‘project there are other factors that must be taken into
consideration from a social point of view, One of the social problems
that count directly in the Study is the "Chacarita",

_ ‘The "Chacarita" is low income housing spread along the shore

which is exposed to flooding in Asuncién from Trinidad to 15 de Agosto
Street. Treatment of those who live close to the Microcentro and would
be affected by the construction of the Espafia Avenue extension, is a
" subject for which special care must be taken.

The population density is larger near the Microcentro,
decreasing as it goes further, According to the Census data of 1982 of
the . General Direction of Statistics and Census, the Chacarita
population at the beginning of the largest flood in the last few years
was 2,527 families, and taking into account 5 persons per family
group, the whole population would be around 12,600. The "Conferencia
Episcopal Paraguaya" published in 1983 the result of the flood effects
of the Paraguay River. According to .this report, the number of
families in the Chacarita reached 2,297, with a total of 17,662
people. Obviously, the figures change according to the seasons the
research was undertaken and specially the water level of Asuncidn
harbor. : : '

Most of the Chacarita people make their living in Microcentro,
where they work in semi-qualified jobs, such as brick lavers,
domestic maids, newspaper boys, street vendors, carpenters and other
jobs, without scheduled hours from - early in the morning until late at
night. This means that to carry out their work they need to live near
the Microcentro. Because of their needs and the shortage of resources
to have houses with minimum conditioms to live near their working
place, there is over crowding in the Chacarita,

~ So far, social projects have been carried out to relocate the
Chacarita people. Through those projects, new settlement were set up
outside the city of Asuncidn, such as in Aregua and Luque, where there
are many houses that meet with the minimum conditions of health and
sanitation programs of the Chacarita. Nevertheless, the distance
. between their new settlements and their usual work place, the lack of
public transportation service, and added to this, the new expense for
the use of that service made, many people return to the Chacarita.

According to the inspection made in the Chacarita, every lot of
iand has irregular dimensions, and is generally about 15 m®. There are
cases where five or six family groups live together in a lot, each one
in an individual, precarious house.

~The land "is legally. municipal property, Therefore their
possession is illegal, and obviously their holders have no legal title
to support their occupation of the lots. The holders possess
"occupation right" that was given by the President of the Colorado
partj”which'théy belong to and they are protected by them, This
"occupation right" can be traded. The exchange tramnsaction is made

=17



through the political institution. The "occupation right" ¢ost changes
according to the house location, the material used and the size,
According to the questionnaire made in the place, the transfer cost of
the “"occupation right" is around Gsg. 600,000:t0 Gs. 800,000, reaching
to Gs. 1,000,000 where the flood normally does not reach up to the
property, - B . = ) U L :



2.3  SITUATION OF PUBLIC WORKS PERFORMANCE
i)” | Public quks of the MCA o

. . The projects to be executed and the sums to be invested in
public works are established yearly in the Budget of the
Municipality. The Financial Department is in charge of the
elaboration of this budget.. ' P :

< " The amount of investment and- necessities of ‘projects. in every
" Department within MCA are yearly.presented to-the Financial Department
in order to be included ip the Budget of the Municipality which has to
be prepared by October 3lst of every year. According to these
requirements and to the income estimated and available, the Financial
Department elaborates the budget for projects in the next half year.

. In case that all the budget is not expended, the remainder is
allocated to unfinished public works which weré€ not included in the
initial budget or whose assigned budget was lower than the
requirements, : '

The public works which have been executed and their budgets of
year 1988 are shown in the TABLE. 2-3-1.

TABLE-2-3-1 PUBLIC WORKS BUDGET OF MCA
oo T : : IN 1988
‘Descriptien . . . . Amount (mill.Gs.)
1, City Hall . i ) 480.0
2. Ciry Workshop - - _ : 5.0
“3..City Clinic 7. ' . 40.0
4, City Market No.4 - - 20.0
5, Cigy Market Wo.5 . ~10.0
6. Costanera Avenue : . 200.0
. 7. Pavement - ' 10.0
8., Salamanca Erosion Control _ 15.0
9. R.Argentina Av. Maintenance 10.0
10. Fdo.de la Mora/R. de Francia 25,0
" & Gral, Santos Avenues
11. Molas Lépez Av. Drainage ‘ 60.0
12. AMUAM _ . 16.5
13. Other Pavement - . 260.0
14, Cap. Lombardo Bridge 4.0
15. Las Perlas Bridge 16.0
16, Dr. Weis Bridge . _ 15.0
17. Bridge Maintenance 15.0
18. Mme.Lynch Canal Construction 60,0
19. F..Mora-Av, & Bartolome .de las Casas -10.0
20. Dr. Migone & P. Ramon . ' 5.0
21, Fdo: de"la Mora & 60th St. 18.0 .
.22, Other Works . 't ' 406.0
23. Median maintemance o : o 25.0
:24, Maintenance and Repairing of 154.0
. Equipment and Machines ' o ]
25, Municipal Theater : . 20.0
Total 1,868.0




.3, Road Projects by the Ministry of Public Works and
Communications (MOPC) .

The Department of Highways of MOPC is basically in charge of
the works on the national, inter-department and inter-urban roads and
the General Directorate of Road Commission is in charge of
construction of roads and highways that are not included in the
national road network. The Coordination and Integral Planning Office
for Transportation (OPCIT) is in charge of the general planning;
coordination and performance of research projects related to road and
traffic. The organization chart of MOPC is as shown in the FIGURE. 2-
3-1. . . _ :

' Republic Presidency i

National ‘(:ouhcil M
of Economic Coordination i

Hinistry of ’ub].ic ,
works and Currnunications

{8.0.P.C
e ey
| | | 1 i
Coordination and Genera), . General Roads - Adrinistration
.’tn}:feqml£ Planning 'Directarate B%rﬁggg’ﬂe o General, 2#’5?;:::;“ g{i.!i: tric;f
'rransoortat;on of Tublic Coratgagen toocerte |- | Transport Transport
¢.C.P.I.T {A.T.E]
Rural Roads
- - Upit(L.C.R): :
] B ' ] .
Engineering Maintenance Materials Administration
Department bepartment Departrent Department
Technical Administration Capital Roads Regional Hoads Ltocal Roads
Depaztment Department Coami 55300 Commission Commission
FIGURE 2-3-1 ORGANIZATION OF MOPC

According to the 1986-~1990 National Transportation Plan, the
investment for that period was elaborated within the general frame
work of the 1985-1989 National Plan for Economic and Social
Development, prepared by the Technical Planning Offdice (TPO). . The
plan was made based on the GDP (Gross Domestic Product) increment of
6% during 1986 and of 6.5% during the three year period 1987/1989, and
a cumulative annual growth of 6.4% for the period 1986/1990 This was
also presented in the Master Plan.



Following the Same:sourcé,_public investment would reach 5.6%
of the GDP from which 1.53% would represent the transportation sector,
in accordance with the Budget of the Ministry of finance. '

-In the MOPC investment plan, the total budget is divided in the
f0110w1ng four sectors:

64.57 road ‘transportation
22,0%  air transportation
10.6% fluvial transportation .
2.9%7 railway transportation

_ Therefore, the planned amount for the 1986/1990 period at
constant_ price of 1985 is as shown in TABLE 2-3-2 and the investment
~details of road projects for the same period is as shown in TABLE 2-3-
3. According to these Tables, there are two clearly different periods,
The first period is from 1986 to 1987, which contains projects in
operation, including the. road works of MOPC within the metropolitan
area of Asuncién. The extension and improvement of the National Road
No. 2, section San Lorenzo-Eusebio Ayala (km 64); the widening and
pavement of José F. Bogado Av., the pavement of San Antonio access and
repavement and waterway construction of Mme. Lynch Av, The second
period (1988/1990) includes the improvement of the already paved
roads, the projects not completed in Lhe previcus pericd and the new
pavement projects.



TABLE 2-3-2 . TRANSPORTING SECTOR INVESTHENTS (in million 6s.)

Year 1986 1987 1988 1989 - 1990 " Total
Local  4,519.3  4,260.6 .5,507.8° 5;402.9°.75,926.4 < 25,617.0
Road Foreign 12,934.0 11,472.6 -10,129.0 -9,910.8 11,005.2° '55,451.6
Toral  17,453.3 15,733,2..15,636.8 15,313.7 16,931:6 81,068.6

Local 1,364.5 781.0 1,595.0" 535.0° . 440.0. -&,715.%
Fluyvial Foreign 5.942.4 1,848.1 1,780.0 _ 9,570.5
: Toral ~ 7,306.9  2,629.1 3,375.0 ° 535.0 ' 440.0°14,286.0
" Lecal 99.5  299.5. . . I S
Aerial Foreign 435.8  4,380.6 8,010.3 12, 613 1 .1,8%2.1. _
Total 15353 4,680.1 8,010.3 12,6131 '1,892.1 27, 730.9
CLecal © - 228.7. ¢ . 220.0 - 170.0 ©  120.0 . .120.0
Railway Foreign e o N : 695.0  2,085.0 SR
- Total 0 228.7:  220.0 . 170.0 815.0_,:2 205.0. . 3,638.7

.Local 06,2120 5,561, 1 7 272.8 6 057:9 " 6,486.4° 30 332.5
Total Foreign 19,312.2° '17,701.3. '19,919.3 -23,;218.9 :14,982.3 .65,022.1
.- -Total 25,324.,2 23g262;4 27,192.1 -29,276.8 21,468.7 126;724.2 -

{Source) PLAN HACTONAL DE TRANSPORTE 108671996, MOFC
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FIGURE 2-3-2 TRANSPORTING SECTOR INVESTMENTS -
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TABLE  2-3-3

"ROAD WORKS OF MOPC

(in million Ge.}

R -
Eozal Foreign

e 1987 1968
Total Lecal Foreiga. Toral local Foreign Toral

’ 1989
Local Foreign

1530
Total Local Forecign Toral

1. Brld;e'éonsirﬁcuc‘n— ovér Paragusy
River in Concspilon -

2. Paving of the read Poro

- Colerado/Pusrto Milicei:

3. Paving of road Ne. 3 Ybj T!w’ ) )

.Pedro Juan Caballers dection
4. Improvesenc of read Ho, 2,
. 5an LoranzefE. Ayals sescion
5. Rehabiliracion & paving of-
© . section Ne. .1 of the Tacuaraf
Santa Rosa road
&, Rehabilitacion & paving of
asction Ho. 2 of tha Tacl.uuf
Santa Ross road
1. Roads construetion at Itapua
T miea. 1AK8-P A, .
8. Caazaps 1087-P & 9roject
. -0 roads :
9« Urban & qural projcu. read:
--pE- the Paragudri depareaent
Faving of -the third section
... of ‘the Transchace Toad N
1}, Side ‘roade nl the nnrthzm
S - -
12. Paving of rond LLTS 3.
¢ ¥illarricaffoad. seation
130 Side roads of Casguaru
¥4. Wideainp & ‘paving .of José
F. Bogadg & Gral. Santox Avenues
Paving of the H.[F. Troche/.
Colonfa Rserel Eranch
16. Re-paving of section ka 118/
ka 124 of road No. 2 . |
Paving of access road o -
"San"Aatonio
Rehabilitation & pqvj.ng
of 'La RozadafColoaia Cesar
Barrientos seciion
19, Rosds eonstruction oa
Yilta Oliva/¥#illa Franca section
Re-paving & Construction of
.walls of Mma:Lynch Avenue
Rehebilication of roads
alfected h; flasd -
22, Roads waintengrice
23. Roads éonstruction in Colonias
. Repatriacion, Gral.. Stroessner
. & J.L. Hallorquin ~ -

2k, Faving of road No. i, an

© o section ke 229 to Sta. Haria

25. Renzdilirscion & paving of ...

section roid Ko 1 up to

Cunrtel La Vi:wria {eapedrado

type)

Toplacentation & runiing of

equipaent for road paving

Canstruccion & peviag of

_Becess road of the

internarional bridge

Encarnacion - Posades

28. Construction of bridges &
sewaTapes on ¥yBrious sectiens

29. Matntenance & fnprovesent

of tht Transchacy fead’

Paving of the Sta. Ro.uf

Yby-Y¥ay szction

31. Paviag of the ﬂlndz]ﬁ:f

15.

12,
13.

2.
2.

2.

22,

Mcal. Estigarribia fourth sect!on

of the Transchace road
32. Roads rehadilitation
33, Widening & paving of road
Ko. 1 on sectfon San leranro/
Paragusr
2%, Paving of Hbutu)lturuguut]
section
Paving of Road Nc. % on
the Yby Yeu/Coneeprion section
35; Paving of Road Ko, &-
San Jusy Bautista/Pilar
37, Prving of Runi/Cayzaps section
38, Paving enpadrado type
of Road No. 2 Avyes (ke 4B} -
39. Constryction of a park
£t the so—caned fu Gunzo
sector .

35.

TGTAL

85,9
T 64,0

123.0

8.0

" 3s.8

nao
61.0

158.0°

156.0

98.0
0.3

1n.o

7.5
.k

1536.3
1362,3
10608
1117.9
1335,0
294.,0

385.3
§96.7

T04 .6
420.0

3.0 -

s0.0
4.9
9.9

- 50.0

1398.7

19.4

T o350

66.0
18.0

161.5 °
" 55.0

3.0

. 8.0
4515.3 12934.0 17451,3 4285.6

1642.0

YRS

S 758,0

156,23 2169.8  2169.8

925 92,5

16,7

17390 795 - 10,6 183 .

1658.0 137.1 M031.6 1168.7 76.6 68%.7 T6h.1

332.0 39.0 3530 392.0 6.0 235.0 261.0

Csa .
465, 1163.6 7.0 10274

W64

‘6981 1640.7 1628,

9570 1 273.8
“106.2
1925.7

566.0

06,2
12348
" &24.5

.85fa,6 g

518.0
30.3

12.0
77,3

6359 719.7 1268,2 1987.9

RN S : 1376 412.6 550.2

179.0' 190
3.4
W.e 8.0
0.0
2.9

0.0 0.0 0.0

15,9

927.0
14000

KX

692.0
1398.7

13.9. 0.0 0.0

927.0

1400.0 14010 1400.0

19.4,

35,0 105.0 105,0
6.0

18.0

161.5 -
55.0
7.0

35.0 35.0 55.0 55.0

4312 1108.8 1540.0
22%.6 524} Md.a
1595.1 4101.9 3697.0

296.8 7632 10GD.0

55.0 55.0 58.4

8.0

12472,6 15238.2 5507.8 1D129.D 15636.8

1400.0

T 55.0
862.4 17.6

#49.3 10483
1595. 1 &4101.9

C563.6 8486

4256 1094.4

5409.2 9910.8

5697.0

e

1400.0  1400.0 1400.0

55.0 55.0 55.0

060.0 B862.4 2217.6 3080.0

1497.6 4483

1585.1

10480
4101.9

1897.6
5697.0

563.4 1486 2012.0

1520.0 851.2 2i88.8 3040.0

150.0 150.0

15320.0 5926.4 1)005.2 169306

(Source) PLAN NAGIONAL DE TRANSPORTE 19§6[1990,

HMOPC



3)  Public Works of CORPOSANA .

The improvement works of Mme,,Lynch-Avénue have a very close
relation with the recovery works of the channmel that runs parallel,
That study was carried out by CORPOSANA with the cooperation of JICA.

CORPOSANA (Sanitary Works Corporation), that is in.charge of
providing potable water and everything related. to the drainage is an
authorized public enterprise under the Ministry.of :.the Interior., Also,
as well as in MCA's case, the income, expenses, and investments are
executed according to an Annual Budget. B '

According to the information given by the Technical Planning
Department (STP), the revenue of CORPOSANA in 1986 was. Gs. 4470
million and expenses were Gs. 4331.9 million. The available funds
‘consisting of the Central Government fund, selling of assets and
credits to the private sector, etc. was Gs., 3028.,6 million, while
capital expenditures. were Gs. 7173.4 million, and deficit costs of
that year were Gs, 4144.8 million, This amount has been paid mostly
through foreign financing scurces for the public sector, . v .

The preséﬁt projects ‘according to the National Déﬁéldﬁment
Plan 1985/1990 are shown in TABLE 2-3-4. This information was also
obtained through the STP. - :

_ It should also. be noted that the indicated sums are subject to
modification, since they are estimated budget amounts. Regarding the
projects to be actually executed in 1988, the financing for the B.1
Project has been obtained, while the financing for the B.3 Project has
not been requested yet. The JICA elaborated Storm Water Drainage
Project is not yet indicated within the medium-term invéstments.

TABLE 2-3-4 PAY-OFF SCHEDULE OF CORPOSANA,(M willion Gs.)

Year 1985 Year 1989 . " Year 1990 .

Internal External Total Internal External Total Internal External . Total

A. Projects under execution 750.0 250.0 1040.0 100,0 700.0 8000 800.0

L. Production & distribution
of potable vater in
Asunclidn

2. Production of potable . .
wvater to rural citles 480.0 250.0 730.0 220.0 210.0 380.0 300.0

3. Asuncidn sewerage
systea

4. Other lnvestneats 310.0 3lo.0 486G.0 ) 480.0 300.0 " s00.0

B, Projects to be executed 620.0  1060.0 1680.0 §50.0 1300.0 2230.0 1100.0 1640.0 2750.0

B

_

. With fixed financing 420.0 610.0 1030.0 120.0 820,90 15400 850.0 890,0 1740.0

1. Director plan of
expansion of the
metropolitan area potable ’ o S Lo L
water system {stage 1j 420.0 610.0 1030.0 720.0 810.0 15540, 850.0 890.0 1760.0

83, Financing to be : -
requested 200.0 450.0 650.0 230.0 430.0 710.0 250.0 75G.0 1000.0

1. Production of potable . ’
water ko rural cities 200.0 450.0 6£30.0 2330 480.0 710.0 250.0 750.0 1000.0

Grand Torsl 1418.0 1310.0 2720.0 1630.0 1300.0 2950.0 1900.0 1640.0 354¢.0

{Source} PLAN DE DESARR@LLO NACTONAL 1985/1990, STP



2.4  FINANCIAL SITUATION OF MCA

- The finance’ Department is in charge of elaboration and
execution of the Budget of the Municipality.

§ i MunlClpal income. is d1v1ded into current income and capital
‘income. Current income ‘consists of rents, taxes and contributions and
capital income con81sts of credits, private sector repayments and
various charges, The expenses, are divided also in current and capital
" ones. The first consists of functioning expenses, purchase of fungible
material, contracted ‘services and payment to the private sector.
Capital expenses are work investments, machlnes and goods acguisition,
and debts repayment.

TABLE 2-4-1 shows financial evolution of the MCA in the last
years., According to this Table, the current income shows a constant
~growth rate of 13 to 15% per annum and the investment for public works
‘shows fthe-rate of more than 20% per. annum. The administration of the
Municipality follows a’ policy of ‘having less deficit in their
projects, thus in most of the cases, they are executed with their own
resources,

The local credlt resources of the MCA are generally composed of
small loans from official financial agencies such as Financial
department, Central Bank of Paraguay, etc. to be repaid in a short
term and with a low annual interest rate of around 8Z. Such funds are
designated to construction machines and equipment acquisition. The
internal debt with the private sector is made of credit to commercial
firms for the acquisition of equipment and machinery.

Foreign loans are generally made with the foreign suppliers of
road equipment and materials.

The World Bank loan for the execution of the Study of the
Municipal Development Project (PRODEMA), comnstitutes one of the most
important foreign loan of the MCA, whose repayment started in 1985 and
‘will end in 1989. The major investments are allocated for public
works, and they generally represent 14% of annual growth rate (see
TABLE 2-4-1). According to the Public Works Budget for 1988, which
amounts to-Gs, 1,868 million, the most important in terms of
1nvestment is the construction of the City Hall (Gs. 480 million
investment for the present year and will end in 1989), and the Road
Works investmeént (Gs. 1,139 million). Excluding the construction of
Costanera. Av., (Gs, 200 million), the Canal Construction of the
. Madame Lynch Av. (Gs. 60 million) is the biggest annual scheduled
work, which will end within the present fiscal year.
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FINANCIAL DATA OF THE MCA

. 30,694.0 .

' 22,667.8

23,850:5

TABLE 2-4-1
N N (in 1000 65.)
Year 1983 1984 . 1985 1986 1987 - -1988(Budget)
Income I . e L - B I ' :
Common 2,473,478,0  2,778,348.9 3,119,673.9 3,590,280.6 © 4,702,562.7 .5,135,243.0
"~ Capital 421,463.0 . 575,179.4 . 530,338.1 '987,207.0 1,030,498.4 1,543,231,1
Expenseg ’ ' _ S o T e e
* Common ' 1,78B5;675.9° '1,820,885.1 2,155,840.0-:2,571,036.0 3,271,942.8..-3,822,861.3
. Capital .1,093,745.7 1,469,493.7 -1,476,239.2 1,984,968.7 2,437,927.5. 2,855,612.8
 Financial Balance °15,520.,0 . 18,752.0 - 17,932.8 21,482.6° 17,1908 . . :
Public Works - o : : o i a C S
"~ Investménts = 89,6043 1,014,235.0 '1,251,673.6 1,519,218.6 1,967,697.6 -1,868,502.0
Debt Amortization : S S ‘

Local _ ' :
Official - 38,095.0 44,375.0 - 40,625.0 - . 117,035.0° - 107,898.3 90,217.1
Private 118,793.0 - 11,957.0 : : L c

Foreigh R ’ - : L i e
‘Financial - R . 10,273.0° -19,600.0 11,760.0 44,6400
Non-Financial . 20,180.0 22,291.0

17,943.1°

(Source) MUNICIPALIDAD DE ASUNCION
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2.5 REGULATIONS RELATED TO ROAD TRAFFIC RULE AND CONTROL
1)  Legislation

_ i if'The'MﬁniCipal Aqt'No,”lzga;_Art. 18, states as follows: "The
function of the Muhicipality is-to control and to supervige ‘traffic,

'roperation-of’passenger'transportation,'and all the remaining matters

related to the vehicle circulation'.

_ Also, Art. 46 and 66 state the duties and powers of the
Municipal Council and -the City: Mayor respectively, concerning security
and” Traffic. According. to those Art.;  the Municipal Council has duties
and powers:to establish regulations, while the City Mayor should carry
out the regulations, norms and rules established by the Municipal
Council concerning public transportation, pedestrian and vehicle
safety and circulation, issuance of driver licenses ‘and number plates,
City Traffic Police training and functions and coordination with
‘public or private sector entities, related the rail-road crossings,
slopes and roads. : :

'2) --Orgénizaticn for the Fulfillment of Regulations’

‘The Transpert Department of the MCA is in charge of the
fulfillment of norms, Tules-and decrees related to pedestrian and
vehicle safety and traffic, issuance of number plates and drivers
‘licenses, inspection and approval ‘of public passenger transportation
units, etc.

- 3) Tfaffi¢ Conﬁfb1:and Superviéion_

The Security Department is in charge of the execution,
supervision and control. of Municipal ~traffic ‘regulations, the
application of fines and punishment, and the administration of the
City Traffic Police, It is divided into three units: surveillance,
“vehicles and . toll parking. N '

. The surveillance and vehicle unit is composed of 96 inspectors
and is in charge of the traffic control and the application of tickets.
-and punishment to those who fail to follow established regulations.
‘Every inspector or group of inspectors is assigned to their area of
jurisdiction. They work especially during the "peak hours" but also
non-peak hours they carry out sudden inspections, without any kind of
~schedule or systematization., The most strictly:-controlled traffic
‘infractions are double parking and the non-observane of traffic light

. signals.

" 4)  Parking Control

Parking on the streets is allowed in most-of the streets of the
Micro-centro of Asuncibn, but it is controlled from 7:00 - 12:00 and
from 15:00 - 18:00. During that period, and at the streets where
controlled parking signs are installed, parking must be done with the



showing of parklng cards,’ This - regulatlon is" ’centrolled is‘by‘the
Toll Parking Unit. : : S .

The Toll Parking Unlt is composed of 40 1nspectors, d1v1dede
into the same numbér of control sections and is in charge of -selling
parking- cards and to issue 1nspectlon tickets, The streets where
parking is prohibited by law are not . 1nc1uded w1th1n the - control zone

of thle unlt.

Many drivers omit the show1ng of the card -whlch costs Gs.
.SO/parklng hour, due to the value of the fine for nonwobservane of
this requirement.which is. only. Gs. 500. -Furthermore, flnes are not
- paid at the same time as the’ infraction - but . yearly, - together with the
vehicle's number plate seal renewal. Besides, the parking cards issued
by the Toll Parking Unit inspectors, the Traffic Department: and the
- City Mayor issue free parking cards,. . ‘either way, for free or. .through
request and . payment of the correspondlng rate  to - MCA,. yearly or upon
the request. : 2ol : C .

" The Toll Parklng Unltq do not receive a flxed salary for their
jobs, but they get paid a certain percentage over the amount of sold
parking cards. Therefore, -it deterlorates into non- systematlc control,

) Issue of Drivers License. and Road Educatlon

: At the Mun1c1pallty of Asunc1on, the Drlvers chense Sectlon,
vhich belongs to the Technical Department of. the Traftlc Department,
is in charge of the. issue of drlvers 1lcense._ :

There are two drlvers llcense categorles.lthe professional, for
publlc transportatlon and commerc1al use vehlcles, and the prlvate.

RequLlements to obtain the drlvers 11cense are to be above 18
years old to pass a mental and physical health .exam of the Department
of Public Health.and Welfare, and the theoretlcal exams (signals),
practical (driving technique and elemental mechanics knowledge, as
well as the psycho-technical exam (sensibility), prepared by the
Traffic Department. These requlrements are accessory-in order to
obtain a professional drivers llcense, even though in the case of a
private drivers license, there are a lot of licenses issued without
these requirements. Also, the requirements for the exams are more
flexible than in ‘the case of profES81onal drlvers 11cense.f:~- :

Roads educatlon is carrled ouL ‘as programs or campalgns,
“through the Social Communlcatlon Department, employing the mass media,
gsuch as TV and radio stations. These campaigns are not scheduled and
do not adhere to a fixed and systematic program, "especially, due to
the lack of necessary and available staff and flnanC1al reeources.
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3 PROJECTS









3. PROJECTS

3.1 Structure of Plan
3.1.1 Background

1) Land Use

In the Master Plan, which is to be accomplished by the year
2000, the establishment of the population with the adjacent cities is
determined, together with the demographic increase of the city of
Asuncidn., This means, parallel to the high rate of using the
Microcentro of Asuncidn city, it presumes the sprawl phencmena,

-0On the other hand, the future perspective of the commercial
activities of the Metropolitan area, the forming of commercial cores
at the intersections formed by the main arteries is foreseen, as well
as the development of the continuous commercial area along Eusebio
Ayala Avenue. Also, concerning the distribution and transport
installation, it has been planned in such way that they can be
established along Mme. Lynch Avenue (See FIGURE 3-1-1).

Consequently, BEusebio Ayala Avenue {(which joins the cities of
Asuncién and San Lorenzo), and Mme.. Lynch Avenue (which crosses
Asuncidn city limits with other municipalities), are the East-West and
North-South axis of the Metropolitan area composed of 11
municipalities, Therefore, with the improvement of these two axis, the
proper and adequate development of those areas can be expected.

Hetropolitan Area

- —Satellite ¥
Ug&z;\i@iﬁhzi;i;tr
% ‘Eﬁctivi@
W 1 31 -
/ :\ '.

Asum;mt: :: ..
&

k}'.‘1!:3-?

T
Year 1980 (Stage 1) Year 1990(Stage 2) ' Year 2000(Stage 3) Year 2010(Stage 4)

FIGURE 3-1-1 EXPANSIVE PATTERNS OF ACTIVITY IN METROPOLITAN AREA



2) East-West Axis (R. de Francia Av./Mcal, Estigarribia Roed)

The East West axis is the principal access which links the
cities of Asuncidn, Fernando de la Mora and San Lorenzo. -In 1984, the
3 cities represented 74% of the population of the Metropolitan Area.
According to the demographic projection for the year 2000 {carried out
by the Survey Team), the 3 mentioned cities will’ gather 50% of the
increased population. B

Consequently, it stands to reason that the axis which links
these 3 cities is of ‘paramount importance. in the urban scheme. At
present there are several commercial activities: sited .along this axis
in the sections between the cities of Asuncidén and Fernando de la
Mora-. c

As mentioned above, it has been noticed that along the same
axis, there is a tendency to form commercial centers in the areas
adjacent to Mercado 4, the Mun1c1pallty of Fernando de la Mora and the
urban center of San Lorenzo. The degree of development decreases from
west to east (the sites closest: to the centre of Asuncidn show a
greater degree of development), but the fast road which will- join
these 3 points on a straight line with the center would have a large
impact on the formation of the aforementioned commercial centers.

On the other hand, the reactivation of the existing commercial
activities along the access is also a matter of importance. It is
therefore necessary to take into account the provision of marginal
lanes and parklng areas to beneflt the commerce in the area.

The scope of the present pro}ect extends up to the boundary
between the Municipality of Fernando de la Mora and San Lorenzo,
However, considering the improvements to National Highways No. 1 and
2, and to avoid traffic passing through the City of San Lorenzo, it is
necessary to construct the San Lorenzo bypass in order to alleviate
the increased traffic load between these highways and the Metropolitan
Area, Thus it is convenient to begin with compulsory purchase of the
land before negotiations turn dlfflcult

3) North-South Axis (Befensores del Chaco Avenue/Madame Lynch
Avenue)

The scope of the present study is one of the main parts of the
above mentioned industrial. axis creation but does not cover it in its
entirety, If it is based only on that section of the project (from the
junction with Eusebio Ayala Avenue) the most expected functions would
be: to take in the traffic coming from the adjacent municipalities
which have a constant demographic growth, ‘and to distribute it to the
3 radial arteries crossing this avenue (Eusebio Ayala Av., Mariscal
Lopez Av., and Espaila/ Aviadores del Chaco Avenue),

Disregarding the future industrial traffic plan, and due to
setting and relocating large companies such as Pepsi Cola and Xerox,
among others, and looking for the best option in cargo transport at
the least land cost, it is beyond doubt that the project area prov1des



the best conditions for companies affected by aspects of transport
extended beyond the present project area both to the North and to the
South. S -

4) Microcentro -

.~ As the Microcentro is a symbol of the city of Asuncién the
theme of the urban planning should therefore be, in which part of this
‘area the element. which represents the Capital can be found, or in
which manner it could be engineered to take on the aspect ol the
Capital. ' .

 The city of ‘Asuncidn does. not have neither remarkable
structures .which -could be compared with those in Brazil or Argentina
(Sao Paulo, Rio de Janeiro, Buenos Aires) nor outstanding historical
monuments, It would not be appropriate to construct an access of more
~than 100 meters wide as has been done in Buenos Aires.

Unlike other big.cities:Asuncién is safe, quiet and enjbys the
advantage of Public Institutions, banks, offices and commercial
centers being within walking distance.

In order to achieve a better exploitation of this
characteristic, the city must maintain its attractiveness to enjoy
walking. Therefore, it is necessary to carry out projects such as
widening of footpaths and the center of the city must be set., The
starting point will be determined by means of sectorial division of
traffic and the adoption of parking areas for these sectors; and the
centre of the city will be defined by the creation of a commercial
center specializing in luxury products,

Certainly, it is convenient to take advantage of the potential
of the river coast, which, at the moment comprises mainly private
buildings and illegal dwellings. There are only a few green areas
which are used mostly as parking lots. Therefore, every endeavor
should be made to recover the river coast for the whole population.

5) Urban Bus Terwinal (Market No. 4)

in reality, there exist many doubts as to the appropriateness
of relying on buses as the only means of public transport im a city of
one million inhabitants, but with the present economic siktuwation in
Asuncidn it would be difficult to implement a rail system. For this
reason, the Master Plan proposes to overcome this problem by the
rationalization of the operational bus system by restructuring the bus
lines,

_ However, the proposed rationalization will require passengers
to change buses more frequently. At the moment, the network requires
17% of passengers to change buses, This will increase to 47% with the
proposed system (year 2000).

-.731 —



”This.problem could be¢ summarized as follows:

a, Purchase of more than one ticket
b. Increase in waiting time
c. Increase in walking distance

Ttems a, and b, could be allev1ated by modlflcatlon of the .

system and an increase in. frequency respectively. The solution to item
‘¢, would be:to focus ‘bus departures and arrival points in ordér to
shorten passenger's walking distance, as well as guaranteeing them
shelter against -sun and rain. That is to say, the constructlon of a
bus terminal is requ1red -

FIGURE 3-1-2 shows an outline Jlocation for the bus station
requlred in line with views ment1oned above. S

As described in.the present study, with encouragement of
specialist shops in.the center area and the provision of general
shopping facilities in the area adjacent to Market No, 4 in order to
equate it with the expected increased demand,

LIMPIO - B

eele
o - ﬁ 'LUQUE
. ARTIGAS AV. D ¢:'-=:> D@

M. uYNCH AV.
CENTRO E. AYALA AV.

OD¢pl el

SAN. LORENZO

SAJONTA

FIGURE 3-1-2 RUS TERMINAL LOCATION SCHEME

732 ol



6) 'Objectives of'the Study and the Traffic Aspects

As shown in FIGURE 3-~1-3 the majority of traffic in Asunciédn
and its Metropolltan Area ‘originates between population zones and
Asuncién's Microcentro, and basically occurs in the 6 main radial
arteries, 'éespecially in Busebio Ayala, Mariscal Lépez and Fernando de
~la Mora Avehues (PHOTO 3-1-1). ' : '

: Con31der1ng the 1ntermedlary p031t10n of Eusebio Ayala Avenue
between Mcal, Lépez 'and Fernando de la- Mora Avenues, and the
relatlvely small separatlon of these three routes, an attempt will be
made to reduce the load on these last two mentloned arteries by
widening and 1mpr0v1ng Eusebio Ayala Avenue.

Asg shown in FIGURES 3-1=4 and 3- 1=5 ‘the trafflc problems of
Asuncién and its Metropolitan Area will be resolved vwith the widening
to 6 and 8 lanes for the years 1992 and 2000 respectively. Although it
~is not possible to clearly capture this idea from these figures, one
can. see that the result of widening Fusebio Ayala Avenue has an
influence on the volume ‘of traffic on Espaiia Avenue, as compared to
case of "Do Nothing", :

The flrst stage which will cover up to 1992, includes
1mprovement of traffic in the Microcentre area (with the exception of
~the extension of Espana Avenue), widening Rodriguez de Francia Avenue

{up to Pert Avenue) to 6 lanes, a connecting viaduct between R. de
Francia and Eusebio Ayala Avenues, 'widening of the axis Eusebio Ayala
Av. / Mariscal Estigarribia Road to 6 lanes and widening of Mme. Lynch
‘Av. to 4 lanes. It is proposed all projects would be completed for the
year 2000,

PHOTO 3-1-1  PRESENT TRAFFIC JAM ON E.AYALA AV.
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3.1.2 Plan Elaboration Process
1) Criteria

_As this is a Feasibility Study, the main objective is to.arrive
at a feasible plan rather than the most appropriate plan. There exist
2 points of view, objective and subjective, with respect to the
feasibility of the plan execution, and these two must be considered
together. A o e - '

The study will put forward the alternatives for'each project
which is considered objectively feasible (di.e. the implementation of
the project/s will generate greater benefits than the cost. and at the
same time will be physically feasible), and carry out a quantitative
analysis of the same, in order to submit it to the Mayor of Asuncibn,
who will decide its feasibility in terms of the political, social and
financial points of view. Sl ' o L

The same procedure applies as well, to the technical part,
Within the technical margin of tolerance the preference has been to
focus on the aspect of the feasibility of implementation, e.g. will
the execution be by concession, which standards will be used to
determine new pavement or resurfacing, at how many meters from the
road will it be feasible to expropriate land, etc.. ‘ S

Due to the project's implementation according to the above
mentioned process, too many alternative combinations come up when not
proceeding to determine one by one, - starting from the-most important
points. At present, the projects were defined as indicated in FIGURE
3-1-6 (from the top to the bottom). o :

Besides, in order to determine the number of lanes of the
arteries, the daily traffic capacity of one lane was analyzed
according to the following arteries characteristics shown in TABLE 3-
1-1: 2 lane artery, multiple lane artery, land use of the artery
location area and design speed,

TABLE 3-1-1 DAILY CAPACITY OF THE ARTERIES
lL.ane No. Design speed Daily-ﬁraffic
(km/h) capacity
{pcu)
More than __'- T
& lanes 60 10,000 wnit/day x. lane
40 © 10,000 wnit/day x lane
2 lanes 60 10,000 unit/day/2lanes

(two way) 40 9,000 unit/day/2Zlanes
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2) Fusebio Ayala Av.

The axis of Asuncidn and its Metropolitan Area is the main
route which originates from the Microcentro of the City, crosses the
Municipality of Fernando de: 1a Mora and heads towards San Lorenzo. The
basic criteria is to.alleviate the loads on the other radial arteries
by means of 1mprov1ng this metropolitan axis, :

, From that point of v1ew, the prlmary ‘decision is the
determlnaLlon of the number of lanes that the Eusebio Ayala Av. will
have, '

' When the congestlon rate of the radial aiterials is evaluated,
-spec1a11y when it is related to Espana Av., which shows a maximum
congestion rate of 1.5 or more as a parameter, it is clarified that:
-with the enlargement of 6 and 8 lanes for the years 1992 and. 2000, the
congestion rate would stay below the level indicated above.

There were four alternatives for the cross section:

Alt.l: 6 mix lanes

Alt.2: 6 lanes, 2 exc1u31ve1y for bus use

Alt.3: 8 lanes, 2 exclusively for bus use

Alt.4: 8 lanes, 4 used by mix traffic, 2 exclusively for bus
use and 2 for local trafflc '

And in relation to the predlctlon results of the year 2000
Alternative & is the one that presents the smaller index of: "Total
traffic load/vehicle x km)" and "Total travel. tlme/vehlcle x houtr"
This alternative also admits the major traffic volume within all. the
others, Alternative No. 4 is acceptable from the point of view of the
traffic absorption from the zones of the E., Ayala Av. And. the
performance of the marginal lane, is convenient from the point of view
of the land use along the E, Ayala Av., where the commercial
activities are set in the form of coin piles.

For these reasons we reached the conclusions that:

In the first stage, which corresponds up te the year 1992,
the arterial way will be improved to 6 lanes (4 mix and 2 for
buses) using the actual right of way. The Municipality disposition
establishes the Municipal Line 35 meters to 50 meters (cross section
of Alternative No. 4) for the yvear 2000 (second stage). For this
effect, the 6 lanes built in the year 1992 will be used as central
lanes of the 8 lanes for the year 2000. :

The intersections which require elevated crosses for the year

2000 will be built on the first stage, up to the year 1992, and for ~
building reasons, the 6 ways in the same period, :

3) Connection Viaduct of Eusebio Avala and R.de Francia Avenues

The assignment of the demand for the year 1992 will be 18,600
vehicles per day, And to satisfy this demand, 2 alternatives have been



thought:

Alt 1: Vladuct w1th 4 lanes :
Alt.2: A cross-at the level of 8 ldnes used exclusively for
left turns

Accordlng to the saturation flow rate, there is a certain
difficulty to order the traffic by means of a level crossing, so a
‘viaduct will be chosen. :

4) Dr. Gaspir R. de Francia Avenue
. Four Alternatives have been considered;

Alt.l: 4 lanes in all its extension
Alt.2: 6 lanes from the v1aduct to Pertu Av._and 4 lanes in the
restlng ground: :
- Alt.3: 6 lanes from the v1aduct to the EE.UU Av. and 4 1anes
‘in the resting ground
Alt, 4 6 lanes from the v1aduct to Colon Av, .

From the-a351gnment volume p01nt-of.V1ew,.n0ne of them get to
1.5 times the lanes capacity. But the avenue width will be projected
in 32 meters of 6 lanes, including the slip road, up to where the
viaduct ends, because the viaduct was projected to 4 lanes. That
width will continue up to two blocks before Peru Avenue,

According to the traffic volume of the intersection, the
saturatien flow rate of the cross of Peru Av. in the year 1992 will
"overpass1,0. This w111 occur if the width of R. de Francia Av. stays
at’ four lanes : :

For the moment, the plan is to enlarge the 2 squares mentioned
to 26m., but with this the saturation rate of this intersection will

overpass 1.0 in the year 2000, so for this year the enlargement of the
‘avenue will be extended up to Estados Unidos Avenue (26m of width),

5)  ~ Madame Lysch Avenue .
' The requirement of Madame Lynch Av., presupposes the enlargement
to 6 lanes of Eusebio Ayala Av. in the year 1992, The enlargement up
to 4 lanes of this~avenue is presupposed for the year 1994 or 1995,
The reforms of Madame Lynch Av. are clasa1f1ed in:

_ _Alternatlve 1. Closed channel in the section between Eusebio
Ayala and Santa Teresa Avenues and open channel of the section between
Santa Teresa and Aviadores.del Chaco Avenues, this was proposed by the
JICA study for the reforms of the Drainage System.

-Alterﬁative 2: Open'channel overall

From the point of view of the land expropriation, Alternative 2



is sub-divided in:

Alternative 2-1: Expropriation of the East gide of the channel
correspondlug to the Fdo. de 1a Mora Mun1c1pality

Alternative 2-2: Exproprlatlon of the'west side of the channel
of Asuncidn Gity '

The problem of Madame Lynch Av. is the existence of various
executing Institutions. The actual situation is as follows:

a. The channel corresponding to.CORPOSANA- Y :

b. The road that corresponds to ‘the MCA, But in case of
Alternative 2-1, the newly widened section will correspond
to the MOPC, '

‘According 'to the total construction ~cost point of view,
Alternative 2 offers the major advantages. In case that Corposana
éexecutes the closing of the channel, preceding the road works,
Alternatlve 1 w111 be cheaper economlcally for the MCA

In relatlon to the selectlon of the best Alternatlve, it will
_depend much on what the coordination of MCA and CORPOSANA determine.
The JICA Study Team for the Urban Trafflc proposes alternatlve 2-%,

6) Microcentro Traffic
{(1) Road Characterization

The urban road plan will be ruled by giving major preference to
pedestrian traffic than to vehicular traffic. The central zone will be
divided in blocks in consideration of future land use, and with these
premises the characterization of each one of the roads has been
determined.

a. With respect to. public transport the 8 present-bus
itineraries will be confirmed with some modifications in
those of the north-south direction., Nevertheless the
boarding and getting off of passengers outside the bus
stops, which w111 be prov1ded every 500 meters, will be-.
prOhlbltEd :

b. Palma street will bhe the axis of pedestrlan trafflc, in
east-west direction. Therefore, considering the pedestrian
access from the bus 8tops to the aforementioned axis, 3
north-south access roads, preferentially pedestrian will be
provided S -

c. Vehlcular trafflc will he prlnnlpally transferred to the.
" north-south arteries. However, the extension. of Espafa.
Avenue will not be executed accardlng to the Master Plan.
Therefore traffic flows in the east-west direction will be’
diverted to Cnel, Bogado and Eligio Ayala Streets.



(2) Traffic Lights

The objectives will be to give preference to vehicular arteries
and to the orientation of traffic flows towards the preferential
arteries, and in addition, to provide safe crossings where pedestrian
and vehicular traffic meet., The exploitation of the existing traffic
light system- has been taken as premise.

-(3) -Parking-
The pafklng demand has been detérmined by dividing the central
‘zone into 14 blocks. (sub-division of traffic sectors)., The provision

of this installation has been planned in those zcnes where the demand
will exceed the capacity of road parking.

) Espana Avenue Extens;on

From the p01nt of view of the number of lanes there are 2
alternatives for the extension of Espana Avenue.

Alt.1: 2 lanes
Alt.2: 4 lanes

_ Accdrding to the projected traffic volume, 2 lanes would be
sufficient, provided that Espafia Avenue is not widened,

On the other hand, according to the routing of said extension,
2 alternatives for the junction with the Microcentro are presented,

Alt.l: Yegros and Iturbe
Alt.2: 14 de mayo and Independencia Nac1ona1
Alt 3: México and Caballero

From the aspect of the relationship with the road plan of the
Microcentro, alternative 3 would be adopted, considering the low cost
_of implementation in relation to the result and also its minor effect
concerning the Chacarita. However, this routing will cross the
population area with illegal dwellings for which it is estimated that
it will much take much time to expropriate the land and to carry out
the works. On the other hand, the Microcentro road plan is a project
of most urgency. Before the extension of Espafia Avenue is undertaken,
- the improvement of the intersection Tacuary will be necessary to
overcome congestion problems which could arise following the
aforementioned extension,

The result obtained demonstrates that with the Tacuary
intersection, traffic congestion up to the year 1992 can be managed,
even though it will reach its maximum limit., Therefore this conclusion

will be considered in the timetable of implementation. For the year
2000, the extension up to México and Caballerc Streets will be carried
out. :



8) Bus Terminal (Area of Market No.'4)
Objectlves of the Installatnon of Bus Termlnal are'

a. Reducing vehlcle congestlon of the arteries ' : :
b. Reducing the number of buses whlch ~enter the Microcentro
(in the future) S oo
¢. Providing a safe and pleasanL faclllty for passengers
waiting for or changing buses o L
' d. Urban redevelopment

o In order for point’ (b) “fo be’ posslble,Vlikéw1se the Bus
Téerminal for the Market 4 zone, another terminal is required nearby
Plaza Uruguaya, This point will have to be’ studied after the
installation of the second Bus Terminal, :

Corresponding to the demands projection, ~the capac1ty of. the
pro;ect of the Bus Termlnal w111 be set at 12,000 buses/day.
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