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PREFACE

In response to the request of the Government of the Republic
of Panama, the Government of Japan has decided to conduct a
feasibility study on the Corredor Sur Development Project in the
Panama Metropolitan Area and entrusted the study to the Japan
International Cooperation Agency (JICA). The JICA sent Lo Panama
a study team headed by Mr., Takeshi Yoshida of Yachiyo Engineering
Co. Ltd., from August of 1986 to November of 1987,

The team exchanged views on the Project with the officials
concerned of the Government of Panama and conducted field surveys
in the Panama Metropolitan Area.

‘After the team returned to Japan, further studies were made
and the present report has been prepared.

I hope that this report will serve for the development of
the Project and contribute 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 Pamama for their
close cooperation extended to the team.

February, 1988

Kensuke Yanagiya
President
Japan International Cooperation Agency
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CONCLUSION AND RECOMMENDATIONS

(1) PROJECT SIZE

The Corredor Sur Develoﬁment Project {the Project) subject to this feasibility study has
an approximate total lemgth of 36km (2% km of Corredor Sur, 13 km of Main Access Roads and 2 km

of Corredor Sur Extension). The project includes 9 grade separations. :

The total construction cost is estimated at 175 million balboas . in 1987 prices, of which
the foreign currency portion accounts for about 62%, The project cost including the compensation
cost and the land acquisition cost of 83 million balboas totals 258 million balboas.

(2) ECONOMIC AND SOCIAL EFFECTS OF THE PROJECT

- Considering. only the direct benefits up to the year 2010, the Economic Internal Rate of
Return derived from the implementation of the whole project is estimated at about 30%,
confirming a high ecopomic return. A Net Present Value under the discount rate of 12% is

estimated at about 200 million balboas.

0f the various road sections, the sections subject to new construction will have a higher
economic rate of return of 32Z%, compared to 16% for the sections to be improved., MHowever, from
an economic point of view, it is not worthwhile Lo implement the Cerredor Sur Extension

independently.

Concerning bus system planning, 11 bus routes related to Corredor Sur were plamned in the
Stuly and the introduction of new bus routes is considered to be feasible, The maximum number of
Future bus passengers on the section of Corredor Sur is estimated at about 50,000 passengers per
day in the suburban arvea and 125,000 passengers per day in the built-up area. These results
denote that the project will brimg about remarkable benefits, not only for users of private cars
but also for a large number of bus passengers. ) : :

In additicn to the quantifiable benefits, further social impacts will be expected. The
proposed road is expected to function as an axis for the future urban developnert of Panama
City, and to induce Ffuture urban development in a sound manner. Furthermore, employment
opportunities are to be created directly by the implementation of the Project during the
construction peried, thus contributing to a decrease in the number of unemployed workers.

(3)  NECESSITY OF PROJECT REALIZATION

The Corredor Sur is expected to meet the largest amount of traffic volume (maximum 86.000
peu) in the Future transportation network in the Metropolitan Area. In addition, it is expected
to function as an imperative road and, hence, to serve as an axis for urban development,

particularly to the east.

The results of the economic evaluation.imply that the Project, through vehicle operating
costs savings resulting mostly from the reduced fuel and oil consumptien, will contribute to the
conservation of energy, which is an important national resource. The Preject will also bring
about a large amount of time savings for road users travelling on the improved road network, and
will mitigate tralffic congestion., This implies that the road development, which can accommodate
smooth traffic Elow, is considered as an indispensable infrastructure for the future development
of the Pansma Metropolitan Area, which serves as an international financial and commercial

center of Central and South America.

Therefore, in all aspects of the nation's cconomy and the people's life, it is
recommendable to implement the Project as early as possible.

(4)  RECOMMENDATIONS FOR PROJECT THMPLEMENTATION

Regarding the implementation of the Project, the following recommendations are hereby

made:

1) Financing of Neccessary Funds

The implementation of the whole project will necessitate a very large monetary
requirement, It is therefore imperative to moderate the financial load throughout the

construction. Concerning the foreign currency portion of the Project, it is recommendable to
obtain external Ffunds with Favorable conditions, considering the present difficult economic



sitvation of Panama. With regavd to the local currency portion, efforts shall be undertaken to
make the local Funds available. Censideration should be given ko obtaining local funds, in
accordance with the "beneficiary's pay principle", by means of an objective tax Ffor road
investment, which would be collected from road users in the form of a vehicle registration fee

or a motor fuel tax.

Becatise of the enormous cost of land acquisition for the Project in the buili-up area, it
is necessary for both the public and the private sector to consider such institutional measures
as "“valorization" and other appropriate methods for enhanced efficiency.

2) Tmplementation Schedule

The highest priovity shall be placed on the construction of the sections where relatively
higher traffic demand would be anticipated, and on the new voad construction sections. From the
vicw of medium-term planning, it is reconmended to complete the new road construction scction
between ATLAPA and Via. Ciudad Radial and its main access roads by the yeav 1994.

Following the section as recommended above, the remaining sections shall be gradually
implemented taking into consideration the progress made in the acquisition of land, as well as
the demolition of works subject to compensation. Particularly, the implementation of the
Corredor Sur Fxtension shall be carried out in line with the progress of urban renewal projects
in the area concerned.

3} Operation and Organization of the Project

Prior to the comstruction works, preparatory works, such as detailed engineéring design,

preparation of bid documents, land acquisition, etc., are necessary. In addition, the
magnitude of the budgetary requirement of the project will be inordinately lavge compared to the
current road investment. Therefore, it is necessary for MOP to establish a new organization

for the operation and administration of the Project.

Furthermore, it is desirable that the Team engaged in the Study (the ESTAMPA Team of MOP)
will continue further studies in order to solve such transportation problems in the Panama
Metropolitan Area as arterial street improvement projects, the extension of Corredor Norte, the
introduction of a rail tramsit system, etc.



1. INTRODUCTION

(1) étudy Development

In response to the request of the Government of the Republic of Fanama, the Japanese
Government, through the Japan International Cooperation Agency (JICA), initiated the Urban
Transport Study in the Panama Metropolitan Area (called ESTAMPA),

As the first of a series of ESTAMPA, the ESTAMPA Masterplan was formulated for the
metropolitan urban transportation. The work conducted between January 1981 and December 1982 is
referred to as ESTAMPA 1,

~ ESTAMPA 11, which was conducted from May 1983 te January 1985, was the féasibility study
on the road construction project of. Corredor Norte and its access roads, read improvement
projects on Via Espaa and other main roads, and in addition, public transport facilities
projects.

The feasihllity study on the Corredor Sur Development Project in the Panama Metropolitan
Area (hereinafter referred to as the Study), proposed in the ESTAMPA Masterplan, is known as
ESTAMPA ITX.

For the study preparation the Japanese preliminary survey teanm headed by'Dr Kiyoshi Sato,
vigited Panama in February 1986 and prepared the scope of work for the Study, jointly with the
Panamanian authorilties concerned,

The JICA full-scale study team stayed in the Republic of Panama to conduct the Study from
August 1986 through 1 Vovember 1987,

{2) Scope of Study.
The feasibility of the following projects has been studied:

* Corredor Sur: Maranon - Pan American Highway (Tocumen)
* Main Access Roads: Via Ernesto T. Lefevre
Via San Miguelito-~Chanis
Via San Miguelito-Hipodromo
Vig Juan Diaz Sur
Via Ciudad Radial
Via Don Bosco

* Corredor Sur Hxtension: Maranon - American Bridge

In addition, the improvement plan for the bus yards and bus stops, in relatiom to Corredor
Sur, was also examineg,

The planning area for the 5Study is the same as the study area for the ESTAMPA Masterplan.
The planning year is the year 2000, which is also the same as for the ESTAMPA Masterplan.

(3) Study Organization

To conduct the Study, JICA has organized both the Study Team, headed by Mr. Takeshi
Yoshida and the Advisory Committee, chaired by Mr. Hiroaki Ogawa, to receive the advice for the
Study. The government of the Republic of Panama has formed the Counterpart Team, headed by Mr.
Marcos Matos under the Ministvy of Public Works (MOP), MOP has organized the Consulting
Committes, coordinated by Mr. Roberte King, to facilitate the progress of the Study,
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2.  SOCIOECONOMIC CONDITION

(1) A Profile

The Republic of Panama is an isthmian nation extending cast-west between Colombia and
Costa Rica, having a national territory of 77,082 square kilometers and a population of
2,180,500 (estimated in 1985). It has a marine tropical climate with a dry season (January to
April) and a rainy season (May to December), when most of the annual precipitation of about
2,000 millimeters takes place.

Located in the middle of the nation and facing the Pacific, the Panama Metropelitan Area
around Panama Clty is an area with 3,580 square kilometers, extending about 80 kilemeters east-
west and about 50 kilometers north-south, and a population of 730,000 (1980). Projects subject
to this TFeasibility Study are to be implemented in the Panama Urban Area .

The Panama Metropolitan Ares borders on the Gull of Panama to the south and hilly terrain
to the north and is divided in the center by the Panama Canal running north and south., The
region where the projects will be implemented is the flat land comprising Panama City,

(2) Fconomic Framework

Panama City is the political, economic, and cultural center of the nation and, due to its
geographical position as the meeting point of the North and South American Continents has long
been a nodal point of internatiomal trapnsport. It is at the Pacific entrance to the Panama
Canal. In recent years, it has developed as an international finance center.

The population of the Metropolitan Area has increased rapidly from 350,000 to 730,000
during the past two decades and is predicted to increase to 1,010,000 by 1990 and further to
1,330,000 or 1.8 times the present, by the year 2000.

The Metropolitan Area's industrial structure consists of heavy or tertiary industries,
which employ 160,000 persons or 74% of the total working population of 220,000, Employment is
expected to increase to 340,000 by 1990 and to 490,000, or 2.3 times the present, by the year
2000, when tertiary industries will represent 817%.

(3) Land Use

As population and economic activities have concentrated in the Metropolitan Area, the
expansion of its urban area has been very rapid. The urbanized area, which is now about 2.5
times its size in the 1960's, is predicted to further expand from 12,B00 hectares in 1980 to
20,000 hectares or 1.6 times by the year 2000, The inverted ™I" formed by the Pan American
Highway and the Transistmica Highway adjoining thereto at a right angle represents the paktern
of spread of present land use 1in the Metropelitan Area. Future development efforts are to
transform this inverted "T" to a triangular pattern through the outward expansion of the
existing Panama Urban Area and through the Reverted Area development, thereby creating dwelling
areas throughcut the whole peripheral region.

PLANNED POPULATION

Area Year 1980 1990 2000
Planning Area 707,725 987,000 1,298,800
Study Area 732,840 1,018,000 1,334,800

FHPLOYMENT IN THE STUDY AREA

Industrial Sector Year 1980 1990 2000
Primary 8,155 7,155 6,430
Secondary 49,020 67,755 87.410
{of which manufacturing) (29,680) (41,110) {53,760)
Tertiary 162,355 265,550 400,320
Total 219,530 340,460 494,160
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3. TRANSPORTATION CONDITION

(1) Person Trips

According te the person-trip survey conducted in 1981, person trips conceraing the
Metropolitan Area amounted to 1,470,000 trips-in total, of which 96Z were intra-area trips..The
composition of “the person tr]ps (intravarea ‘trips) by purpose is Home (43.6%),. Work (17.9%),
School {15.7%), Private (14.2%), Shoppirg (4.6%), and Business' (4.0%). The modal composition,
excluding walking, is Public Bus (43.9%), Car (34. 5%), Truck (8. 93), Taxi (6 2%), Private Bus
(5. ?A) and others. S s

Trip behavier in the Metrnpolltdn ‘Area is characterized by the substantla] gap between the
avetage trip generation rare of 3.30 trips per day for members of car-owning families and 1,93
trips pel day for members of non-car-owning families. . :

{2) Rbad Traffid
The long range trafflc pattérn COﬂCElnlng the Hetropolltan Area is . composed by two
highways, namely, the Pan American Highway and the Transistmica Highway. Within the Panama

Urban Area, heavy reoad traffic appears on cast-west bound arterials, such as Via Simon Bolivar,
Ave. Balboa, Via Espam and Via Ricardo J. Alfaro.

The recent increase in the number of vehicles has brought about seriocus traffic congestion .
at the main intersections during pesk hours,

(3) Bus System

The demand for bus trlps within the Panama Metropolitan Area is served chiefly by city
buses, According to the DINTRAT'S survey (1986), the total number of city buses registered is
1,385, and 988 of them were operational,

Among the public bus operation organizations, the largest one is SICOTRAC, whose buses
represent more than 90 % of all city buses, :

SICOTRAC is a syndicate of bus owners and drivers, which sattempts to protect their
interests by handling route applications, goverament neégotiations for bus fare revisions and
fuel supply service, and controls the order of hus arrivals to and departures from each
"piquera" {the suburban bus terminal). Diverse arrangements are made between the bus owner and
the driver, but wnder the most representative arrangement the bus is rented to the driver for a
fixed fee and the driver defrays bus operation expenses, excluding the cests of repair and
insurance. SICOTRAC prohibits the ownership of more than two buses by any individual member,

In view of the fact that most bus passengers are members of low-income, non-car-owning
famijies, bus fares, which are goverament controlled, have been left unrevised for years. The
average fare is 22 cents per ride.
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4. TRANSPORTATION NETWORK MASTERPLAN

, The Transportation Network Masterplan for the year 2000 (known as the ESTAMPA Masterplan)
was recommended -as a result of the study on the four alternative networks in light of future
land use and development patterps, population distribution, transport demand forescast, and
other considerations. The Ffuture network pattern shall be a ladder shaped skeleton pattern
formed by major east-west axes and north-south dispersion roads, thereby placing motor vehicle
traffic axes outside the urban’area and bus or rail transit axes in its center.

The ESTAMPA Network Masterplan, in terms of long distance traffic, shall consist of the
Autopista, the Pan Americau Highway and the Transistmica Highway, and, in terms of urban
traffic, shall be formed by; : .

- Corredor - Norte, which will run east-west to the north of the urban area for the
reccommodation of motor vehicle traffic while serving as a development axis for Lhe
Reverted -Area apd which will extend to the eastern areas of Panama City.

-~ Corredor Sur, which will also run east-west but to the south of the urban area along
the Bay of Panama, for the accommodation of motor wvehicle traffic while serving as a
development axis for diverse urban development projects,

- North-South direction arterials, such as Via Cerr0=Ancon, Via Brasil (Via El
Paical), Via E. T. Lefevre (Via Once de Octubre), :

- Future development skeleton for the San Miguelito area, such as Via San Miguelito
Oeste, Via San Miguelito Centro, Via San Miguelito Este.

- The introduction of a rail transit system from Centro to San Miguelito Este and Juan
Diaz traversing the center of the urban area.

- Improvement of the bus transport service with the construction of four bus centers
and a bus maintenance center,

This transportation nctwork is expected to be fully developed by the year 2000, with the
investment of about 350 millien dollars in roads and about 335 million dollars in public
transport facillties including the rail transit system. .
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5. TRAFFIC DEMAND FFORECAST

Origin-Destination (0-D) trips are predicted to increase from the 1,430,000 in 1980 to
2,230,000 (1.5 times) and further to 3,140,000 (2.1 times) by the year 2000, as population .
increases and people's. mobility rises as more people own cars. Trip increases will be small in
the Panana Urban Area but impressive in suburban areas, As a mode, the passenger car utilization
rate is expected te rise substantially as car ownership multiplies. Major flow of traffic will
be from Juan Diaz, Tocumen, and other northern suburbs, as well as from San Miguelito, and las
Cumbres, and the volume of traffic will be 2. 5 times the present at the threshold to the Panama
Urban Area where these flows conveage.

The method and simulation model of the ESTAMPA Masterplan and ESTAMPA I1 Study has been
used for the traffic demand forecast on the road network for the year 2000 in this Study. The
future OD table consistsg of 57 zones, in which 4 zones arpund the eastern part of Corredor Sur
were subdivided into ‘10 zones in order to examine the proper alignment and the forecast of
future land use. .

Each future traffic demand estimate for Corredor Sur and the Main. Access Roads in the year
2000 were estimated as shown below:

1). Corredor Sur

Section Traffic Yolume (pcu)*
I Maranon - Federico Boyd 56,000

11 Federico Boyd - Brasil 55,000

II1 Brasil - E.T. Lefevre 59,000

IV E.T.Lefevre - Cincuentenario 86,000
V Cincuentenarioc - San Miguelito-Chanis 69,000

VI San Miguelito-Chanis - Ciudad Radial 79,000

VII Ciudad Radial - Pan Americen Highway 44,000

2). Main Access Roads

Access Roads Traffic VYolume (pcu)*
Via E.T. Lefevre 59,000
Via San Miguelito-Chanis 18,000
Via San Miguelito-Hipodromo 8,600
Via Juan Diaz 11,000
Via Ciudad Radial 25,000
Via bon Bosco 13,000

Corredor Sur Extension will connect the west end of Corredor Sur and the approach road to
the American Bridge by way of Calle 14 Qeste and Ave, de los Poetas. The volume of traffic
demand for Corredor Sur Extension was estimated to have 34,000 pcu st its maximum section.

* PCU: Passenger Car Unit
Convertion Rate; Car, Taxi = 1.0, Truck = 1.75, Bus = 2.0.
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6, ROAD FUNCTION

{1) Corredor Sur ' ;.

The area where Corredor “Sur will be allgned 15 divided inte the built-up area and the
suburban area. The former is 1mproved by .the widening of the Ave. Balboa, Via Israel and a part
of Via Cincuentanario, and also by -the new construction along the ceoast. The latter will be
newly constructed and will run on the- vacant area between Juan Diaz snd the  mangrove area
connecting Panama Viejo w;Lh the Pan’ American Highway 1n Tocumen.

This road, which runs along the Panama Bay, nust functlon as a. pr1nc1pa1 arterial road
which forms a part of the ladder network: skeleton pattern, According to the result of the
traffic demand forecast, a heavy traffic volume was assigned to this road. The perspectlve road
function -of each section by area is described below: .

1). Bhilt—up area

Provision of smooth traffic Flow to and. from the north sourh leQCLlOB arterial roads and
also to and from feeder roads in order to accomodate multi-purpose traffic of activities
such as commerce, business, commutatlon, and oLhex prlvate acthlties.

Provision of a beautiful coastal landscape whlch 1mproves the existing vlsta along Ave.
Balboa. .

2. Suburban Area

Provision of a bypass with a high driving velocity for Via Domingo Diaz and ¥Yia Jose
Agustin Arango.

Formation of a new axis for the development of the southern part of Juan Diaz and Tocumen.

(2) Main Access Roads

The Main Access Reads te Corredor Sur must function as north — south arterial roads in a
ladder pattern, comnecting in the future with east-west direction axes such as Corredor Norte,

Ave. E.T. Lefevre is located such that it will serve as one of the most important roads in
the north-south dispersion arterial streets. The Lraffic demand is eslimated to be over two

times the present.

Via San Miguelito-Chanis, which will extend to the center of the San Miguelito area in the
far furure as Vig San Miguelito Centro, is also expected to become an arterial streel with heavy

traffic in the Juan Diaz area.

Via Ciudad Radial will be ap arterial road which has rather heavy traffic in the north-
south direction,

Other Main Access Roads such as Via San Miguelito-Wipodrome, .Via Juan Diaz and Via Don
Bosco have an important role as north-scuth direction dispersion roads.

{3) Corredor Sur Extension

Corredor 3Sur Extengsion will serve as an arterial street in the narrow one-way network
pattern in Centro {Santa Ana, El1 Chorrillo).

lhis gtreet will not be used by the passing-through traffic; the main function of the
read, however, is to-control the gencrated/attracted Lrafflc 1nt0 or out of this area, and to
accelerate the urban renewal, . o
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7. ROUTE ALTERNATIVES

(1) Corredor Sur

The route alignment in the builet-uyp area was examined under the principle of maximum use
of the exlsting streets, Ave. Balboa, Via Israel and Ave, Cincuentenatio. Concerning the
following three sections, these alternative routes were proposed in the Study:

i Near Marcos Gelabert Airport (Paitilla Airport)
i1  Between ATLAPA and Via E.T. Lefevre {near Parque Morelos)
iii Between Via E,T. Lefevre and Rio Abajo

For the section close to the Paitilla Airport, three route alternatives were proposed.
Route alternative 2 was selected at this sectiom since it causes the least impact on the
existing constructions along Correder Sur, based on the removal project of the airport
facilities which has been proposed by Aeronautica Civil,

For the section between ATLAPA and E.T. Lefevre, two route alternatives were examined, One
is the widening of Via Cincuentenario and another is new construction at the seashore, Since the
right-of-way of this section is narrower than that of other parts of Corredor Sur, the widening
presents & difficulty under existing conditions. Route Alternative 2 was, therefore,. selected
for this section. In the meantime, this alternalee will not bring’ about the compensatlon for
and destruction of existing buildings,

Concerning the section between Via E.T. Lefevre and Rio -Abaje, two inland alternative
routes and one alternative route for new construction on the sea were examined in conjunction
with the planning of the elimination of Via Cincuentenario wnear Panama Viejo proposed by IPAT.
The marine route. causes the destruction of the natural front view of Panama Viejo. The marine
route was, therefore, .eliminated. Alternative 2, which passes throegh an area with fewer
existing buildings, was finally selected, - .

The route aligmment in the suburban area, the east half of Corredor Sur, was considered im
coordination with the existing and future surrounding urban development plan along Corredor Sur.

(2} Main Access Roads

The widening of the existing road was proposed at Via E,T. Lefevre, in the built-up area.
Route locations for the other five access roads in the suburban area were proposed, considering
such factors as geographical features, location of rivers, location of existing roads, land use
and intervals of those main access roads, based on the future road network of the ESTAMPA
Masterplan.

(1) Corredor Sur Extension

For the introduction of an srterial street into Céntro, several route alternatives were
exomined herewith, such as the three alternatives (1, 2a, 4) proposed in the ESTAMPA Hasterplan
and the two alternatives (2b, 3) newly added in the Study.

As a result, Alternative'Ea, which connects Calle 14 Qeste with Ave.. de los Postas, was
selected in consideration of such road functions as traffic demand, future land use and the
necessity of preserving historical assets,
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8. BUS SYSTEM PLANNING

(1) Purpose of Bus System Planning,

In the Study, ;hd'bus syséém plﬁnhiﬁg sfudy was éondﬁéted mainly in order to ahalyze the
feasibilivy of the introduction of .a bus route on Correder Sur in the planning vedr 2000.

{2y Bus ﬂetuefk Altéfnatives
' The bus service which'sﬁould be pdded to the bus network in the year 2000, based on the
network recommended in the ‘ESTAMPA Masterplan for the year 1990,. is-a -bus route serving . the

newly urbanized areas and bus routes .to -hard-to~reach areas.

This type of bus route is introduced so as to strengthen the ties between the areas which
are difficult to reach wsing the bus routes recommended in the ESTAMPA Masterplan. These routes
are introduced between the areas along Corredor Norte and the eastein areas.

According to the hasic concept described sbove, the 10 additional bus route alternatives
were considered for introduction after the year 1990. ' :

The main point of consideration for the additional bus route alternatives was to
strengthen the bus service to the eastern parts of the Metropolitan Area.

(3) ‘Bus System Planning

The recommended alternative bus network was tevised several times so as to maximize the
total operational ¢fficiency. In this way, the optimum bus network was finalized, se that 17 bus
routes recommended by ESTAMPA Masterplan and 9 others proposed by the Study were selected. Seme
bus routes are scarcely profitable, but there are no -alternative routes. The elimination of
these bus routes would be very inconvenient to their users, So, these routes were adopted for
the purpose of achieving their transportation mission,

(4) Charscteristics

It was found to be clearly feasible enough to introduce bus rvoutes on to Correder Sur,
both in the suburban area as well as in the built-up area. A maximum number of bus passengers is
expected to use the routes between Calle 50 and Via Cincuentenario.

(5) Consideration of Rail Transit

The system planning in this Study was performed under the precondition of the non-
existence of the rail transit servicé recommended in the ESTAMPA Masterplan, but this is mot to
deny the necessity of the said rail transit service. As shown in the ESTAMPA Masterplan, the
traffic movement in Panama City has a characteristic which is suitable For ‘the introductiocn of
the rail transit service. That charactoristic is the large volume of persons moving comstantly
in a particwlar direction. It 1is apparent. that handling the increasing demand for public
transport with buses only is very difficulkb. 4 rail traasit system has certain characteristics
that are much betLer than the bus service.

The introduction of the rail trapsit system will definitely influence the system providing
the bus service. Needless Lo say, the separation of functioms. will take place establishing the
rail transit service as Lhe main type of transportation, with the bus service providing a feeder
service tramsportation. To implement this separation of Function smoothly, it is importaant to
change gradusily to the form which isg suitable for the intreduction of the railway-hased
transportation, and to minimize the resulting friction with the bus operating organizations.
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9. - . BUS YARD AND BUS STOP PLANNING

{1) Bus Yard Iﬁp:évement Planniag

In .the ESTAMPA Masterplanm, & bus centers were recommended, and in the ESTAMPA TI Study, 6
bus bases were recommended. To provide better bus service for passengers, it-is desirable to
establish the following as bus operating facilities: L

a. Bus Center: Bus Centers are established at the eastern and northern entrances to the
urbait area of the city from the suburban avea, and at the center of the urban area.
They will make it easier and more comfortable for passengers to wait and to transier
to other routes, :

b. Suburban Bus Center: Suburban bus centers are to be constructed at the main
transferring points in the suburban areas. They will make it easier to transfer to
other routes, They will also make it possible to reduce operating. costs by being
used as turning points between the route segments with larger demand, thus making it
unnecessary Lo travel all the way back to the bus center. Also, they will make it -
possible to operate according to the demand.- :

c, . Bus Base: Bus bases are the main departure point for the bus routes of a glven
sector. In these bus bases, the departure time of buses will be arranged, minor
mechanical checking will be done, reating facilities will be made available to hus
drivers, and so on. Also, these bus bases will provide overnight parking space for
the buses. S S

d. Satellité Bus Dase; Satellite bus bases will assist bus bases in establishing
efficient bus roytes in scattered demand arcas, such as suburban areas.

To satisfy the abuve ceonditions, the following four jocaticns were selected in the Study
for bus yards related to Corredor Sur:

. Pedregal (bus base)

. Panama Viejo (bus base)

. Pedregal Sur {suburban bus ceater}
. Cerrc Viento (suburban bus center}

{2) .Bus Stop Plaaning

Bus stops should be .pléced every 300 to 500 meters and, in areas of low population
density, this distance should be increased to as much as 800 meters,

The bus bay should be established at bus stops where the bus volume is larger than 40
buses per 30-minute period (1,600 buses per day) because, at volumes higher than this, the
probability of waiting increases abruptly. Nevertheless, if the congestion rate ig high, or the
tevel of safety is low, then bus bays should be established even for bus volumes lower than 40
buses per 30-minute period.

Considering the service level required to smeothly dispose of Y0Z of the total number of
buses in transit, Lthe number of berths required shall be determined based on the following

standards:

(a) 1,600 to 2,000 buses/day 2 berths
(b)Y 2,000 to 2,400 buses/day 3 berths
(c} 2,400 buses/day or more 5 berths

Due to the high importance of bus scrvice in Papama, it is necessary to provide a safer
and more comfortable bus service, and, also, it is desirable to construct some facilities
which will maintain or increase the status of the bus system, such as bus-stop shelters,
pedestrian bridges, guard fences, etc.
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10. CORRFDOR SUR I (BUILT-UP AREA)

i(l) Land Hse’

Present land use aleng Corredor Sur in the built-up area can be roughly divided into the
_follow1ng three sections such as the western part along Ave. Balboa, the central part along Via
Israel and the eastern part on the new construction section, The land use along Ave. Balboa is
characterized as a business and commercial area with beautiful vistas of green areas or ‘the
seashore. On the second section along Via lsrael many schools and imstitutional buildings. are
located. The route alignment of the last section runs aleng the seashore and then through the

“housing area between Jardin de Paz and Panama Viejo.

"'Ie characteristics of the future land use along Corredor Sur I w111 not change
drastically from the present.

{2} Geometric Desigw

' The geometric design of Corredor Sur I can be ‘characterized by -the following 3 sections
such as Maranon - Rio Mataznillo, Rio Mataznillo - ATLAPA and ATLAPA - Ric Abajo. The ATLAPA -

Rie Abajo section will be subject to read construction.

ITEM Maranon Mataznillo ATLAPA
~ Mataznilio - ATLAPA — Rio Abajo
Road Length {Km) 2.99 2.82 3.94
Design Speed (Km/h) 60 60 80
Number of Lane 6 6 6
Lane Width (n) . 3.35 : 3.35 3,65
Shoulder Width (m) 1.35 1.35 _ 2.7
Width of Median (m) 4.5 4.5 4.5
Width of Sidewalk (m) 5.0 5.0 6.6
Width of Right-of-Way (m}) 53.6 37,3 45.0
(3 Intersection

- Via Cerro Ancon Intersection 4 Legs at Grade

~ Via Federico Boyd Intersection 3 Legs at Grade

- Monumento a la Madre lntersection 4 Legs at Grade

~ ¥ia Brasil Intersection One way {(directien to Centro)

Grade Separated
- Via Cincuentenario and Via E.T. Lefevre Grade Separated
Interscction

(4) Bridge

The bridge over the Rio Mataznillo river should be improved due to the widening of the
road to G lanes from the existing 4 lanes, lts structure adopted rigid-type reinforced concrete
to cape with the anticipated waterlevel. The bridge over Via Brasil intersection and the
viaducts over Via E. T. lLefevre and Rio Abajo intersections have been planned with a structure

of PC composite girder types.

(5} Troject Cost

The construction cost of Corredor Sur in the built-up area is estimated at 54 million
balboas, of which 59% will be in foreign currencies. The compensation cost and land acquisition
cost are estimated at 31 million balboas, while the total project cest, includimrg the
compensation and land cost, will be 85 million balboas.
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11. CORREDOR SUR IL. (SUBURBAN AREA)

{1} Land UBQ

" The present land use ulang Corrcdor Sur in the suburban area is mainly vacant areas
between the housing area and the mangrove srea. lHousing development has receatly progressed from
Via Jose A, Arango toward the southern area.

“In the future, these vanﬂL areas will be occup;ed mainly by honulng development, but a
large suburban type shopping center and & recreation core area is planned around the
intersection with Via San Miguelite Hipodromo. On the other side of Ciudad Radial, an industrial
area is planned and the mangrove area will be preserved as a measure of enviromental

conservation,

{2) Geometric design

The geometric design of Corredor Sur II will be characterized by the following 2 sections
such as Rio Abajn ~ Ciudad Radial and Ciudad Radial - Pan American highway, Since the flood
area has cxpanded at high tide due to the very low level of the existing groumd, & two or three
meter high embankment has -been recommended in this section, :

ITEM RIO ABAJO CIUDAD RADIAL

~CIUDAD RADIAL — PAN AMERICAN HIGHWAY (TDCUHEN)

Road Length (Km) 6.04 5,67
Design speed (Km/h) 80 80

Number of Lanes 6. 4

Lane Width (m) 3.65 3.65
Shoulder Width {m) 2.75 2.75
Width of Median (m) 4.5 4.5
Width of sidewalk (m) 5.0 5.0
Width of Right of Way (m) 60.0 60.0

{3) Intersection

All intersections located at the conpection with the Main Access Roads, such as Via San
Miguelito- Chanigs, Via San Miguelito-Hipodromo, Via Juan Diaz, Via Ciudad Radial, Via Don Bosco
and Calle 102 E (ncar Rio Abajo), will be diamond type interchanges.

(4) DBridge

Three bridges will be constructed, over Rio Matias Hernandez, Rio Juan Diaz and over Rio
Tapia. These bridge spans are 43 m, 105 m, and 30 m respectively. Five overpass bridges will be
constructed over Corredor Sur at diamond type interchanges with the Main Access Roads, The PC
composite girder type is recommended for the structure of all the above bridges.

(5) Project Cost

The construction cest of Corredor Sur in the suburban arca is estimated at 75 million
balboas, of which 04 T will be in foreign currencies, The compensation cost and land acquisition
cost is estimated at 11 million balbeas. The total project cost of this section, including
compensation cost and land cost, will be 85 million balboas,
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12. MAIN ACCESS -ROADS

(1) Land Use

Present land use along Via E. T. Lefevre is mainly a mixtufe of residential, commercial
and light industry areas, and it is conceivable that future land use will be the same as that of
the present. The present roadside land use of other Main Access Roads is mainly residential or
vacant lands. lowever,. industrial areas are dispersed around intersections with Via Domingo
Diaz,  1In the future; these vacant lands will be occupied by housing developments. Commercial
-areas will be develeped around intersections with Corredor 3Sur, Via Jose A. Arango and Via

PDomingo Diaz. _ :

(2) Geometric Desiga

The geometric -design of the Main Access Roads can be characterized by 3 types of cross
sections, such as the one of Via E.T. Lefevre, in the built-up area,. and two types used for
other access roads in the suburban area,

ITEM via B, T, VIA SAN MIGUELITO VIA SAK MIGUELITO

LEFEVRE . CHANTS HIPODRGMO
VIA CIUDAD RADIAL YIA JUAN DIAZ
VIA DON BOSCO
Road Length (Km) - 1.62 -4.75 - 6,92
Design Speed (Km/h) 60 - 60 60
Number of Lanes 4 4 4
Lane Width (m) 3,35 3.35 3.35
Shoulder Width (m) 1.55 1.35 0.5
Width of Median {m) 3.5 0.50 0.6
Width of sidewalk {m) 5.0 5.0 2.5
Width of Right-of-Way (m )} 30.0 26,6 25.0

{3) Intersection

Both intersections will be grade separated by an overpass, at Via E.T. Lefevre with
Corredor Sur and at Via E, T, Lefevre with Via Espana, The type of the former bridge is
mentioned in the article on Corredor Sur I, and the type of the latter bridge has a curved 4-
lane Via E.T. Lefevre passing over Via Espana. A diamond type interchange was adopted at all
intersections of the Main Access Roads with Corredor Sur, while signal control at grade with 3-
legs or 4-legs was introduced at other intersections of the Main Access Koads with Via Espana,
Ave. Jose Arange and Via Domingo Diaz. -

(4)  Bridge

Au overpass bridge structure will be constructed at the Via Espana intersection of Via
E.T. Lefevre. Four bridges, with a span length between 20 m and 60 m, will be comstructed: two
bridges over Rio Matias Hernandez in Via San Miguelito-Chanis, ome bridge over Quebrada Palomo
in Via Juan Diaz and ore bridge over Rio Juan Disz in Via Ciudad Radial, The PC composite girder
type was adopted for the bridge structure, )

(5) Project Cost

The construction cost’ of the Main Access Roads is estimated at 42 amillion balboas, of
which 62 % will be in foreign currencies. The compensation cost and land acquisition cost is
estimated at 18 million balboas. llence, the total project cost, including the compensation cost
and land cost, will be 60 million balboas.
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FINANCIAL PROJECT COST OF MAIN ACCESS ROADS
Oait: B/, 1,000 1987 Price

Construction Costs

Road Compensation  Total
Foreign Lacal Sub- and Projecl’

. Pertion Porticen Total Land Cost Cost
E.T. Lefovre 3,0%2 2,802 6,7% 6,387 13,121
San Miguelito-Chanis 4,056 2,927 7,583 2,039 9,622
Hipodromo 4,262 2,324 6,586 3,510 10,096
Juan Diaz 3,839 2,206 6,105 2,263 8,368
Rudial 5,211 3,060 8,271 1,989 10, 260
Den Bosce 3,862 2,337 6,199 1,317 7,516
Total 25,763 15,70 41,479 17,505 58,984




13. CORREDOR SUR EXTENSION

{1) Land Use

The following land use can be seen .along the Corredor Sur Extension, driving from the
east: car workshops, high rise apartment buildings, retail stores, wooden parking garages, old
wooden houses, and four-story dwelling units for the low income group, elementary and high
schools, parks, etc. Urban renewal projects are being carried gut in -three ereas of Santa Ana,
El Chorrillo east and Fl Chorrillo west. Basically, future roadside land use of the Corredor Sur
Extension was expected to become mid-te-high rise residential buildisgs, parks, public parking
facilities, and commercial facilities, through the reconstruction of 0ld houses, )

(2) Geometric DNesign
The design speed of the Corredor Sur Extension was planned as 40 Kmfh, because it will not

serve the through traffic even though it is an important arterial street that runs through
Centro. A 3.05m wide shoulder was proposed as a parking and loading zone,

ITEM ' MEASURES

Read Length (Km) 2,21
Design Spged {Km/h} 40
Number of Lanes

Lane Width {(m}

Shoulder Width (m)

Width of Median (m)

Width of sidewalk (m) .

Width of Right-of-Way (m) 3

A0 W W e~
DOV oW
pro g

(3) Intersection

All intersections on the Corredor Sur Extension and with arterial roads, such as Ave,
Central, Ave, A, Calle B and Ave, B, are controlled by traffic signals. And the intersections
with local streets, which are presently part of a one-way system, will not be signalized in the
future.

(4) Project Cost
The construction cost of the Corredor Sur Extension is estimated at 3 million balbeas, of
which 62 Z will be in foteign currency. However, the compensation cost and land acquisition cost

is estimated at 24 million balbeas, Heace, the toial project cost, including the compensation
cost and land cost, will be 29 million balboas.
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Portion Portion Total Land Cost Cost
3,203 2,110 5,313 23,621 28,934
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14,  IMPLEMENTATION PLAN

(1) Planning Conditions

The target year for the completion of the project, Corredor Sur, Main Access Roads and the
Corredor Sur Extension, 1is the year 2000, on the. basis of ‘the ESTAMPA Masterplan. The whole
project is estimated at 258 million balboas in year 1987 price, Introduction of some foreign
funds will be inevitable based on the past experience of public investment capability,

The largest traffic volume .was forecasted on the section of Corredor Sur between Via E,T.
Lefevre and Via Ciudad Radial, and among whole sections of new road construction. Consequently,
it is necessary te place a higher priority for initiating construction in this section.

(2) Construdtion Period

After the completion of this feasibility study, a preparatory period should be made
available to set the construction schedule. The net construction period therefore will be about
ten years. The construction will begin with the higher priority section of a certain road
project, And its earliest completion will not take place until the middie of the year 1992,

In Panamn, the dry season is usually from January to April and the rainy season from May
to December. Due to this climate, earthwork and construction work of bridge foundations should
be implemented during the dry season,

The work period by work section should be determined considering the time necessary for
land acquisition, removal of houses and transmission lines, -and so on.

(3) Implementation Schedule and Investment Plan

. The work sequence was examined in light of future traffic demand by work section. As a
result, the construction at the sectlon between ATLAPA and Ciudad Radial should be started with
a higher priority, Other work sections were drawn in order of priority, as shown in the
following figure.

The total construction cost excluding the costs for compensation and land acqusition is
estimated at 175 million balboas, of which 74 2 (129 miilion balbeas) will be spent for Corredor
Sur I and II. 62 % of the total construction cost will be the compenent of the foreign currency
portion, The annual investment during the ten years beginning with the year 1990 will vary
between 7 and 33 million balboas. .-
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COMPLETION SCHEDULE OF CONSTRUCTION BY SECTION



15, ROAD PROJECT EVALUATION

(1) Héthnd of Evaluation

The formulation and economic Just1f1cation of the project are based on the quantlficatlon
of the direct benefit to be derived by road users as follows;

(a) vehicle operating cosat savings
"'(b) passenger time savings.

Vehicle operating cost savings were determined by comparing the vehicle operating costs of
five typés of vehlcles (passenger car, truck, taxi, public bus and private bus) travelling on
the road network with and without the -proposed road being implemented. FEstimates of vehicle
operating costs were prepared based on the level of vehicle running speed.

Passenger time savings derived from reductions in travel time were cnmputed for four types
of vehicles (passenger car, taxi, public bus and private bus) on the basis of the average labor
wage of 3,1 balboas per hour. Assuming that there is a substantial difference im labor wages
between car- owning passengers and non-car-owning ones, the passenger unrit time value was
estimated at 5.58 balboas for passenger cars, 2.17 balboas for buses respectxvely. And the
average value was applied for co-riders of passenger cars and for taxi cabs,

The time savings were considered only when travelling for business purposes: work and
business. In conclusion, the unit time values were estimated at 1.93 balboas/veh.hr for
passenger car, 0.41 balboas/veh.hr for taxi cab, 13.25 balboas/veh.hr for public bus and 3.56
balbons/veh.hr for private bus.

Derivation of the economic cost of the project was made through elimination of monetary
transfers such as import tax and ITBM levied on their financial costs and the application of a
shadow wage rate for a large portion of unskilled labor. In conclusion, the ecenomic costs of
the project are estimated at 246 millien balboas (including the costs for the compensation and
the land acquisition) in 1987 current prices.

(2) Re=mults of Evaluation

The implementation of the project is well justified, from an economic poinkt of view, with
an Economic Internal Rate of Return {EIRR) of 30,47, considering both the vehicle operating cost
savings and the passenger time savings. Under the discount rate of 12%Z, a Benefit Cost Ratio
(BCR) is estimated at about 2.7, and a Net Present Value (NPV) is estimated at approximately 200
million balbeas.

Of the aggregate benefits up to the year 2010, the passenger time benefits account for
about 85% and the rest for the vehicle operating cost benefits, These results imply that the
project will play an important role in increasing smooth traffic flow in the east-west ditection
of the Panama Metropolitan Area, and in bringing additional comfort, safety and punctuality for
road users, including a large number of public transport vehicles.

In addition, the project will contribute to the savings of transport energy through
reduction in vehicle operating costs, as well as the creation of the employment opportunities.
Particularly, the project will assist, directly or indirectly, in the acceleration of the large
urban development at the southern part of Juan Diaz and Pedregal Areas, and simultaneously in
reducing the diserderly urban sprawl to the east,

After a detailed analysis of the broject, it ¢an be concluded that the construction of

Corredor Sur is fully feasible, from not only a technical aspect but also from the viewpoint of
the nation's economy. -
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EVALUATION RESULTS OF PROJECT COMPONENTS

Length Cost” 1000 Balboa

Evaluation [ndexes

Case (¥m) Financial Econemic KIRR ~HPV( 1000 Halboas) BCR

{3 (1L (8E) {122)(88)
Whole Project 36,931 258,044 198,356 30,4 199,866 378,969 2.7 3.7
Case A-1 : Improveament Section 5.800 40,205 30,200 16,1 5,147 16,201 1.3 1.8
Case A-2 : New Road Section 28,921 188,955 141,613  32.0 184,06F 339,955 3.1 4.2
Case B-1 : Suburban Section 23.359 131,277 94,106 27.8 93,810 185,946 2.7 3.7
Case B-2 : Duilt-up Area Section 11.362 97,883 77,813 2L.4 40,305 88,408 1.8 2.5
Case C-1 : Corredor Sur Main 34,721 229,160 171,18 1.4 207,207 388,044 3.0 4.1
Case G~2 : Corredor Sur Extension 2.210 28,934 26,210 - -6,322 ~7,168 0.3 0.5

% Costs of main acecess rosds in the subject area included
=t Residual value included
Source: ESTAMPA
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