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PREFACE

In response to the request of. the Govcrnment of the Republlc of Colomb:a the Govern—
ment of Japan dec1ded t0 conduct a study on the Comprehenswe Urban Transport System in
Barranquilla Metropohtan Region and entrusted the study to the Iapan Internatlonal Coopera-
tron Agency (J ICA) The JICA sent to Colombla a study team headed by Mr. Takeo SATO from
July 1983 to March 1985.

The team exchanged vie.w's' en the Project with the officials concemedbf the Go'vernment
of Colombla and eonducted to survey in Colombla After the team returned to Japan further

studies were made and the present report has been prepared

I earnestly hope that this report will serve for the development of the urban transport
system in Barranquilla. Metropolitan Region as well -ets for the urban renewal development'in
Barranquilla Central district and contribute to the promotion of friendly relations between our

fwo ¢ountries.

1 wish to express my deep appreeiation to the officials concerned of the Government of

the Republic of Colombia for their close cooperation extended to the team.

March 1985

| Keisuke Arita

President

Japan International
Cooperatfion Agency
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1. INTRODUCTION

Background

" Dué to the rapid expansion in population and economic activities, the Barranquilla: Metro-

. pdlitan Region has already been faced with various urban transport problems, The main
streets in the Central District are heavily congested with traffic and pedestrians particularly
during the peak hours. The bus transport, which is the major transport mode for person
trips, is served in a radial pattern mostly destinating to the Central District. However there is
no coordination among the bus companies, thus, the bus route pattern as a whole is intricate
and not well organized, particularly in the Central District.

The Cehtral District itself facés many problems, such as cohcentration and mixture of
various activities, flight of business and commercial activities from the District, high vacancy
of buildings; and an environmental deterioration, ete.

In view of above problems, it is imperative to improve the urban transport system in Bar-
ranquilla‘Metropolitan Region, and to undertake the redevelopment of the Central District.
To accomplish this effectively, it is urgently necessary to establish a master urban transport
plan and to prepare a renewal plan of the Central District, :

[n response to a request from the Government of Colombia, the Government of Japan,
through its implementing body, the Japan International Cooperation Agency (JICA) ini-
tiated this study jointly with the Government ol Colombia in July, 1933,

Objectives

" The objective of the Study is to formulate: a)} A transport master plan including transport
“policies and development plan and program tor the short and long terms; and, b) An urban .
renewal plan for the Central District, that will effectively serve the present and future
transport needs and contribute (0 the orderly urban deveiopment in the Barranquilla Metro-
politan Region.

Study Area

The Study Area covers the present and future wrbanized area ol the citics of Barranquilla,
Soledad. Malambo, Galapa and Puerto Colombia. Although the Study Arca covers these
citics, the actual study is focussed on the urbanized area in Barranguilla and Soledad, where
a person lrip survey has been conducted.

Organization

The Study was carried out in Colombia jointly by JICA and the Government of Colombia in
coordination with other agencies. '

Government of Colombia Government of Japan
l

Municipality of Barranquilla JICA
Coordinating Committee —— -

_ . Supervisory Committee
Technical Commitiee P ¥

Counterpart : Study Team

Study Organization
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2. EXISTING PROBLEMS

Urban Structaral Problems

()

(2)

3)

4)

Concentration of Various Urban Functions in the Central District. o .
Major adininistrative, financial, commetcial and transportational activities are h}gh_ly
concentrated in the Central District. This concentration is one of the main causes for

traffic congestion.

Mixture of Various Activitics in the Central District.

The market arca and the bus operation centers are located close to the business district.
Additionally, various activities such as small industries, shops, street vendors and r_eSi—_
dences are all mixed together. This condition is creating traffic confusion in the Central

~ District.

Deterioration of Environmental Condition in the Central District. _ :
As proof of the deterioration of environmental conditions in the Ceniral District, the
foilowing items are pointed out:

a.  Vacant buildings are increasing in number. _

b. Permanent settlements of squatters can be observed.

¢. Disorderly conversion of building use is found.

d. Contamination of Cafio Ahuyama causes sanitary problems,

bisorderly Development and Sprawl of Built-up Area. :
Disorderly development of residential urbanizations has been created by squatters in
the southwest part of Barranquilla. In addition, a sprawl of built-up areas outside the
Circunvalar is being promoted by private developers as well.

Urban Transport Problems

(H

Problem Areas on Major Stieets,

The. urban transport problem areas are mostly found in the Central District, where a

chronic traffic congestion is observed particularly at three peak periods, morning,

noon, and evening. The traffic congestion in the Central District is mainly attributed to

the following: '

a. The traffic capacity of arterial streets is not sufficient.

b. There exist several factors for the disturbances of traffic flow: indiscriminate
crossing by pedestrians, illegal road-side parking, inundation by Arroyo system, etc.

c. The traffic management system, particularly for buses, is not properly applied.

Public Transport‘Problems :

At present the bus route pattern is characterized by an outstanding concentration in
the Central District. Most of the bus routes have been radially extended onto the
peripheral area of the city in accordance with the expansion of the urbanized area. The
extension in the service area and the increase in the service frequency have caused
heavier traffic congestion in the Central District. At the same time, the expansion of’
the urbanized arca has been changing the trip pattern of passengers in terms of ifs
origin and destination. This conflict in the route pattern between the supply and
dem_and' for bus transport is evidenced by the transfer of a large number of bus pas-
sengers from one route to another in Centro. :
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3. SOCIO-ECONOMIC FRAMEWORK

Population

The. population in the Stﬁdv Area has grown from about 809,000 in 1973 to about 1. .2 mil-
lion in 1983 at an average growth rate of 4. 0% pel annum, and is ex pected {o contmue to
grow at the annual growth rate of 3.5% in the 1980 and 2.9% in 1990’s. As a consequence,
it is projected that the population will grow to 1.53 million in 1990 and 2.04 million in

2000.

* The population composition by age group will change from a pyramid type at present to a
barrel type in 2000 owing to the declining tendencies in fertility and mortality rates.

Gross Regional Domestic Product (GRDP)

Gross Regional Domestic Product (GRDP) of Atlantico accounts for 1ppr0x1mately 5.7% of
Gross Domestic Product (GDP) and has grown by 4.1% annually during the past decade.

The leading sector in Aflantico is the tertiary industries such as corhmerce, service, etc.,
which have a percentage share of more than 60% of GRDP. It has shown a steady growth
during the past decade, and is expected to continue to grow at the highest rate among the
sectors, i.e, 6.2% annuaﬂy. L

The growth of the secondary industries (manufacturing industrics and construction in-
dustries) in the recent years is rather stagnant due to the unfavorable economic circumn-
stances throughout the country, however it is expected to recover gradually and increase at

the annual growth rate of 4.5%.

The primary industries, which have the percentage contribution of only 6.7% to GRDP, are
expected to grow at 4.0% per annum in line with the agrlcu}tural growth of the country pro-
jected in the National Development Plan.

As a whole, the GRDP of Atlantico is projected to grow at 5.4% annually in 1980’5 and 5.7%
annually in 1990’s, '

Employment

The annual growth rate of employment in the Study Area is projected at 4.5% from 1983 to
the year 2000, with the employment increase from 347,000 to 728,000 during that period,

Most of the employment increase will be absorbed by the tertiary industries, reﬂecﬁng its
major share in the GRDP. :



~ Population Projection in Study Area _ .
' {(in thous_and) _

Average Annual Growtli Rate

1983 1990 2000 | s
S - 119831990 1990--2000
B/Q&Soledad 11080 1409.7 18753 35 2.9
Malambo, éélaﬁa, o . ' | | :
 Prorto Colombia 922 1246 1675 44 3.0
Stady Area Total 12002 - 15343 20428 36 - 29

Projection of Future GRDP of Atlantico o
I ' ' (1975 Constant Prices) -

| GRDP (Million Pesos) ~ Average Annual Growth (%)

Industrial Sector 1983 1990 2000 1983-1990 19902000
Primary _I'ndustriés . 2,100 2,760 4,090 - 4.0 ' 4.0
Secondary Industries 10,030 18,440 21,060 - 43 4.6
Tertiary Industries 19,030 © 28,'72(_}' 52,870 . 6.1 '_ 6.3
Total 31,160 44,920 78020 54 - 57

Employment Projection in Study Area

Industrial Sector U 1990 12000

Primary Industries 6,900 ( 2.0) 7,600 ( 15) - 8200 ( 1.1)
Sccondary Industries ©82,300 ( 23,7) 103,200 ( 20.7 ISO.QO_D { 20.6)
Tertiary Industries 257,900 ( 74.3) 388,600 ( 77.8) 569,700 ( 78.3)

Total. 347,100 (100.0) 499,400 (100.0) 727,900 (100.0)

Note: The figures in parentheses show percentage distribution by sector.



4, LAND USE PLAN

' Development Pattem

The Barranquilla Metropolitan Region covers an area of 51,400 hectares of which, 12 ,000
hectares are urbanized at present. From the large built up area suuoundcd by the Circun-
valar, urbanization extends southward to Malambo and northwestward to Puerto Colombia.
Heretofore, the west part of Barranquilla outside the Circunvalar has not been confronted
with urbanization pressure, but recently some spot developments are gradually progressing.

For the future development of the Metropolitan Area, a linear development North-South
pattern was set up taking into account the Study background, the planning needs and the
external conditions. By establishing this development pattern, the following advantages are

expected.

a. The existing and proposed road network will be used more effectively.

b. This pattern is compatible with the current execution of on-going projects such as
Central de Gran Abastos, Malambo Industrial Park, Site Relocation of Atlantico Univer-
sity and Resort Development in Puerto Colombia. .

¢. The future public services such as water supply and drainage etc. can be developed more

economically.

Accor(i'ing to this pattern, the urbanized area will expand from 12,000 ha. in 1983 to
15,400 ha. in the year 2000. ' ' '

Land Use Plan for the Year 2000

The urbanized area will mainly expand to the northwést and the south outside the Circun-
valar, By 1990, almost all of the vacant land inside the Circunvalar will be occupied by resi-
dences, and a number of housing projects in southern suburbs will also be completed.
Between 1990 and 2000 the remaining vacant land outside the Circunvalar will also be oc-
cupied. A belt of industrial zones along the Rio Magdalena will continue to be maintained
by expanding the existing industries and establishing new industrial parké nea-r'the airport
and Malambo.

L As for business and commercial activities, some of them will be dispersed to the peripheral

area in order to alleviate the excessive burden on the Centrat District. In addition to the -
existing centers, such as the Central District of Bairanguilla, the commercial area aldng Calle

72 and the administrative center of Soledad, two new subcenters are planned in the sub-

urban area; one is located at the arca adjacent to Soledad 2000 in the south, the other néar

the construction site of Universidad Atlantico in the northwest.

On the other hand, the Central District is expecied to function as an upgraded administra-
tive, business and commercial center of the Mchopol:tan Region after its renewal and

redevelopment.
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5. POPULATION AND EMPLOYMENT DISTRIBUTION PLAN

Populﬂlion Pistribution Plan

The basic policy of the population dlstubu’non plan is a3 follows

(1) The Central Dlstmt will mtlodme a new housing estates in Barranqullllta fo1 the more

cffective use of the high potential arca.
(2) The built-up area will maintain the existing tendency of moderate population increase.

(3) The Southwest suburbs will accomadate a large portion of the incremental populétion
projected for the year 2000 with a gross density of about 200 person/ha.

(4y The Nor_tlmrest.suburbs will be developed as a new residential area offering higher grade

housing and apartment houses with a gross deusity of about 150 personsfha.
Asa lLSlllt of the distribution pl'm the following pomts are noted,

(h or thc mt,reased population between 1983 d]]d 2000, 173,000 persons will live in the
South\vest suburbs, 257.000 in the Northwest suburbs and 235,000 in the South

suburbs. .
{2) The new urbanized area will extend initially tc the south, and foilowmg 1990 will

extend mainly to the northwest.

(3) The built up area of Barranquilla and Soledad, including the Central District, will
absorb 102,000 persons by the year 2000.

Employment Distribution Plan

The employment distribution plan was prepared by taking into account the existing distri-
bution pattern, the future population increase, the expansion of the existing activities and

new projects which would create new job opportunities,
The result of the employment distribution plan is as follows.

(1) About 30% of the incremental employment during the years from 1983 to 2000 will
be penerated in the Barranquilla built-up area. '

(2) While the employment in the Central District will grow 1.4 times the existing level, its
' share to the total employment in the Metropolitan Region will gradually decrease,

{3} The suburban areas will receive a total employment of 177,000 persons, reflecting the
population increase and the policy of sub-center promotion.
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6. PERSON TRIP IN BARRANQUILLA METROPOLITAN REGION

Trips by Purpose and Mode

The total number of person trips in the Barranquilla Meiropolitan Region. is estimated to be
2,674,000 trips on an average weck day. 97% of these i.e., 2,581,000 trips, were made by

the residents of Barranquilla and Soledad.

The most prominent trip purposes were ‘‘to home’ (48.5%), “to school” (16.5%) and “'to
work’’ (14.5%). These three purposes constitute the main portion of the peak hour traff;_c.

By type of transport mode, buses are used most often by the people in Barrar}quilla, ac-
counting for 1,367,000 trips (53.0%). The mode with the second highest share is' by walk,
about 25.6% (excluding access to Bus and Taxi). Passenger cars are used for only 10.9% of

the total trips.

Trip Production Rate

The gross trip production rate is calculated as 2.69 trips per day, which is obtained by divid-
ing the total trip production by the total population (5 years old and older). The trip
production rate significantly differs when personal characteristics are classified by industry.
It ranges from 2.38 for non-workers to 5.23 for the workers in the transport sector.

There does not exist a large difference in the trip production rate by car ownership. The trip
production rate for car owning family members is about 1.2 times that of non-car owning
family members. Only the trip production rate for business purposes shows an obvious dif-
ference by car ownership.

Existing Origin-Destination Patfern

Generally, the existing O-D pattern shows an-huge conceniration into Centro and its sur-
rounding zones, -of which the main flows are those between the Central District and the
densely populated area located in the south and south-west parts of Barranquilla. Another
concentration can be seen in the zone located along Calle 72, though not as heavy as Centro.

Although radial type trips are predominent, there exists a significant number of circular
type trips among the zones inside of the Circunvalar.

Trip Production by Purpose in 1983 Trip Production by Mode in 1983

_11'_

Trip Trip Production  Composition Transport Trip Production Composition
Purpose (1000 trips/day) Rate (%) Mode (1000 trips/day) Rate (%)
Work 375.5 14.5 Passenger Car 282 10.9
School 4245 16.5 Taxi 129 53.0
Home 1,225.5 48.5 Bus 1,367 5.0
“Business 97.0 3.8 Truck 107 4.1
Shopping 191.8 7.4 Motorcycle .36 1.4
Private 266.7 103 -~ Walk 661 25.6
Total 2,581.0 100.0 Total 2,581 1100.0.

Note: Excluding the trips by the non-residents of PT Survey area.

Source: Person Trip Survey in 1983
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7. FUTURE TRANSPORT DEMAND

Growth of Tr ansport Demand

-Based on the future land use plan 'md popuhhon/employment d1str1but|0n plans the future
transport demand was estimated by using the forecasting models, which were estabhshed by
analyzing the relationships belwegen the exisiing trip _ch'lracterlstlcs. and the p1esex_1t socio-

economic conditions.

The total trip pr oductaon by themsidents of Barranquilla and Soledad grows from 2 581,000
in 1983 to 4,690, 000 in the year 2000 with a growth rate of 1.81.

The. trtps for work and business pu1 poses will increase at Iughei glowth rates than the other
purpose trips, owing to the h1gh growth of the employment in the Study Area. As for the
trips- for school, however, the growth rate of those trips is predicted to bé lower than the
~ others, reﬂectmg the tendency for the dec_rease_ in fertility rate.

The grdwth rate of trip gcnération outside the Circunvalar is extremely high, for example, in

©“'the newly dcveloped area of Soledad (zone 30, 31), the trip generation’ grows from 22,000
:.trlps in 1983 to 4]5 000 trips in 2000.

On the other hand, the giowth rate of the built up area inside of the Circunvalar is relatively
low; the total tnp generation in 2000 is about 1.6 times that in 1983. The Central District
has a particularly low growth rate, only about 1.3 times.

Modal Share

The number of person irips By vehicles is estimated to increase to twice the existing trips.
'Pérticular}y the trips. by private vehicles are expected to grow by 2.4 tiltles while the
werage growth of the total modes is 1.8 times the existing level. Accordmgly the percentage
share of privaie vehicle use will expand from 19.9% to 26.1% of the total person trips.

E _ Although the share by public mode does not grow as much as by private vehicles, it is noted

that mere than half of the total trips will be- made by public transport even in the year
2000,

The person‘-trips can be converted into tfehicle trips by using the average occupancy rate.
The total traffic, volume in terms of vehicle trips wili incrcﬂs.e by about 2.1 times. The
gr owth of private vehicle traffic clurmg the period 1983 2000 is' about 2.2 times, with an
increase of the modal share from 79% to 81%.

—13



Number of Trip 'Produ_cﬁon by Pu’rpdse_ in 20_(\0

- "No_. of Trip Production

o (trips/day) : Growth Rate

S 1983 . 2000 .-
Work . 375,500 - 718,900 . . 1,915
School ©424.5000 - . 736,000 0 . - 1,724
Home - . 1,225,500 2,208,100 ¢ 1,802
BUSine_ss ) ©L97.000 - 205400 2,118
. Shopping . 191,800 3423000 1,784
Private 266,700 - - 479,300 - 1,797
“Total .~ . 2,581,000 4,690,000 - 1,817

Note: Excluding the trips by the non-residents of the PT survey area.

Theusand teipsday

-2 260D

Trip Generation in 1983 and 2000

Modal Share of Person Trips

1983 : 2000

- i Growth
" Number of Trips Composition Number of Trips Composition Rate -
‘(thousand trip) - (%) {(thousand trip) (%) 332000
walk - 697 . 26.1 T ee3 184 1.3
Private Cars 531 19.9- 1,277 26:1 2.4
Public Transport 1,446 - 540 2,720 555 1.9

Total - 2674 - 7100.0 4,899 100.0 1.8

14—



8. FUTURE TRAFFIC FLOW

~ Future Origin-Destination Pattern

The total number of person trips_ related to the Barranquilla Mctro_politan Region will in-
crease from 2.7 million in 1983 to 4.9 million in the year 2000,

The growth rate of person trips between the inside area of Circunvalar and the outside area
is compamtwely high, about 3.2 times the ex1stmg level, while the movement inside of Cir-
cunvalar will only grow to 1.5 times the trips in 1983, reflecting the high population growth

in the suburban area.

By the year 2000, the tr1ps orlgmated or destinated from/to the Central Dlstuct wﬂl in-
crease by only 30% of the present trips. The incremesntal number of tnps howevcr is con-
siderably large, about 250,000 trips/day are additionally expected. ‘This suggests ‘that the
Central District will suffer from more serious traffic congestmn in the future.

The-transport demand between Barranquilla and the new urbanized area of Soledad will
remarkably increase from 2500 person trips in 1983 to about 600,000 person trips in 2000,
owing to the large number of housing developments in Soledad.

The transport demand between the existing built up area and the north-west new urbanized
area of Barranquilla is also forecasted to have a high growth rate: from 18,000 person trips
in 1983 to 250,000 person irips in 2000.

Traffic Flow on Road Network

As a whole, the pattern of traffic flow does not drasticaily change from 1983 to 2000, how-
ever, it is noted that the road links with a large traffic volume are extended toward the
peripheral area of the existing built-up area and the volume on the arterial roads is expected
to increase to 2 or 3 times of the present volume. Particularly the growths of traffic between
the Central District and Soledad including the new sub-center area in the south, .aﬁd be-
tween the Central District and the new sub-center arca at the north»west, are extremely

' high. These growths of traffic demand reflect the changes in the land use pattern and the
population diétribution.

The comparison of future fraffic demand and existing road capacity indicates ._thé.lt among
others the transport facilities from the new urbanized areas to the Central District should be '
adequately developed to meet these demand patterns and at the same time the counter-
measures to cope with the increasing traffic congestion in the Central District should be
applied.

—-15—
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9, ALTERNATIVE TRANSPORT NETWORK PLANS

In pleparmg alternatlve network plans, the main axes to be consideted are the hnkages
shaped by letter L. which connect the Central District with two new sub- oenters The alter-
natives are prepared for t_hese axes from the aspect of how effectively the plan can provide
a higher level of transport s'e_fi_dces with less investment. ' '
In this study the f_ollowjng two factors are considered for setting alternatives.

n Physicai pattern of the main axes '

(2) Public transport service method
The first factor, (phys1cal pattern of the main axes) is concerned with collection and dis-

persal of traffic by each direction. The following 3 alternative patterns can be considered,

(1) Intensive Pattern
This network pattern will serve the trafflc intensively by estabhshmg bold axes with

Iugh capacity. The traffic is then collected and dispersed through the semi-arterial or
collector roads and mainly flows on the major axes. '
(2) Dispersal Pattern
This pattern serves the demand in a dispersed way by establlshmg several axes w}nch
run in parallel. In this case, each axis does not have as much capacity as the Intensive
Patters.
(3) Mixed Pattern _
This pattern is a mixed type of above two patterns.
The second factor (Public Transport Service M'ethod) is concernéd_ with providing public
transport services to meet the transport needs for the majority of residents. It would study
whether or not public transport system is innovated by introducing a new transport mode
such as a rail transit system. Accordingly the following 2 alternative systems can be con-
sidered, .
(1) Without introducing any new mode, only the transport capacity of bus services will be
expanded. : ' '

(2) Public transport system is innovatively developed by introducing a rail transit system.

By combining above factors, the alternative network plans are conceptually fepresented as
follows.

Alternative Network Concepts

- Public Transport System

Physical Pattern (1) Without Innovative System  (2) With Innovative System

of Network {Bus service only) - (Rail transit system)
(1} Intensive Pattern Alternative 1 Alternative 4
(2) Dispersal Pattern Alternative 2 : -
(3) Mixed Pattern Alternative 3 Alternative §

—17—
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10. TRANSPORT NETWORK MASTERPLAN

Evaluation of _Aiternétive Network Plans

‘In order to assess the viability of the alternative network plans from the national e_copo_mic
viewpoint, a benefit-cost analysis was made. It is found from the result that the benefit sub-

_ stantially exceeds the cost in every case. There is & considerable difference in the total pro-
ject costs among the alternatives, while relatively less difference can be found in the saving_,s
in the vehicle operating costs and travel time. Hence, the alternatives without a rail transit

systen have preferable economic indicatots. - _ _
A particularly high B/C ratio.is-shown by Alternative 3, which is a mixed type of physical
road development patterns without a rail transit system. . - L

HoWeve‘ij,f the ‘bus transport :system has an expansion limit in ternis of its 't'r'a'nqu;rt c_ap_acity
as well as the road capacity around the bus terminal facilitics in the Central District, since it

is difficult to drastically expand the road spaces inside of the built-up area. A ra_il transit
system will be also necessary sooner or later in the future.

The traliéport network lhaéterp]an is prepared based on the Alternative 3, however, it should
be consistent with and facilitate the introduction of a rail transit system. '

Network Masterplan

In the regional context, the tran’spbrt 11.etwork of the Barranquiila Metropolitan Régioﬁ in
the year 2000 will be characterized by the enhanced linkages among the Central District and
the two new sub-centers.

As for ihe_aXis between the Central District and the south sub-center, Calle 30 and its exten-
sion to the airport and Malambo will function as the main arterial. In addition, Calle 45 and
its extension to Malambo; Riverside Bypass, and Calle 45D and its extension are also expect-
ed to work ‘as the trunk road in this direction. '

In the _cofridor to the north-west 'sub—centef, Cra. 46 and its eﬁtcnsion’ to Puerto Colombia
as the main arterial, Cra. 50 and Cra. 54, Cra. 60 and Via 40 will be developed.

In addition, a preparation of a rail transit system plan-connecting the Central District and
the two sub-centers should be started in terms of physical, social and institutional require-
ments, so as to enable its smooth implementation whenever the surrounding conditions be-
come matured. : : ' '

" For developing the bus transport system:, interdepartmental and intérmunicipal bus termi-
nals are constructed at the south sub-center and at Barranquillita respectively. At the same
time a bus circular system in the Central District with several Gran Paradas will be intro-
duced.

Evaluation of Alternative Net_w'ork Plans

; . Total Cost - B/C . Net Present Value

Alternatives {million SS) ' Raftio (million pesos) IRR(%)
i 252654 198 6,3473 242
2 25,5720 2.24 _ 8,5270 . = 269
3 252054 2.53 103704 30.4
4 56,8919 ite 24363 14.6
5 56,6088 . 132 - 49809 S VN

Note:  The base year is assumed to be 1984,
The annual discount rate is 12%.
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11. ROAD DEVELOPMENT PLANS

Calle 30 and Its Extension

The road section between Via 40 and Circunvalar will be expanded to a 6- lane road and
utilized as the main axis to the Central District tor_pubhc transport services. The section

from the Airport to Malambo will be widened to a 4-lane road.

Riverside Bypass -

The section from Puente Pumarejo to Cra. 46 is planned to be constructed by 1990 with the
aim to develop the Barranquiilita area and promote the construction of the Intermunicipal

Bus Terminal in Barranquillita.
Immediately after the completion of this section, the rest part of Riverside Byp'ass will be

constructed to serve the traffic related with industrial zones along Via 40, and to contribute

to a further development of Barranguillita area.

Inner Circunvalar Road {(Cra. 22, Av, Arenosa)

In order to mitigate the traffic congestion in the Central District, the Inner Circunvalar
Road is established mainly by widening the existing roads such as Cra. 22, Calle 53, etc.

Cra. 50, Cra. 54

For the purpose of alleviating the excess load on Cra. 46, these streets in the section from
Via 40 to Calle 54, and the section from Calle 54 to Calle 84 respectively, will be widended

to 4 lanes.

Cra. 46

The section between Calie 45 and Calle 30 is widened to 6 lanes and the section between
Calle 30 and Riverside Bypass is recon_structed as a 4 lane road. This improviment is expected
to effectively contribute to the more enhanced linkage between Centro and Barranquillita,

Circunvalar

As a 4-lane road, Circunvalar will serve for the traffic among the newly urbanized area aiong
Circunvalar, particularly the traffic related with two ncw sub-centers.

Road Project Cost

The road construction and improveme'nt costs were calculated by estimating the unit con-
struction cost per km, taking into account the site conditions of each road. Also the con-
struction costs of bud,gcs and mterchanges were estimated individually. In addl’uon the
costs for land acquisition and compensation were calculated by. considefing the land prices
and. the ckisting road conditions, As a result, the total project cost is estimated as 28,264.9

inillion pesos.
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Total Road Projeé_t Cost

e

Total Length

Total Pfoject Cost
© (km)-

(million pesos)

Road Construction - 62.75

83.80

13,606.7

Road Improvém ent 14,658.2

Total 146.55 28.264.9
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12. STORM WATER DRAINAGE IMPROVEMENT PLAN

Arroyo

Most of.the streets in Barranqmlla are not equipped with a drainage facility, therefore, the
rain ;water flows down on the surface of the streets to the Magdalena River. This drainage
system is called “Arroyo” in Colombia. Whenever it rains, the traffic is heavily affected,
sometimes mtcnupted by the run-off on the streets. Accordingly this improvement plan was

proposed to minimize the traffic interruptions on the arterials.

Improvement Plans

The improvement plan for storm water drainage consists of the f ollowing 3 types.

(1} Drainage through box culvert _
This will serve to drain the water by installing some inlets at the curbs, and box cul-

veris under the streets to convey the water.

(2} Drainage through channel
In stead of box culvert, a channel is installed along the sidewalk curbs to drain the

water.

{3) Construction of water reservoir

In order to minimize the inflow to the Central District, three water reservoirs are con-
structed at Parque Universal, Talleres EPM and Cra. 41. The water gathered in the
reservoirs will be drained through a box culvert to the Magdalena River.

Emergency of Urban Bus due to Arroyo

- .
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13. TRAFFIC MANAGEMENT PLAN

Basic Policy _
Except for those which require a drastic improvement of road facilities, the traffic manage-
ment improvément plan can be carried out without large amount of investment and time.
Also trials and experimental work are possible by monitoring the changes in the traffic flow.
The traffic management system should be updated year by year in response to the changes
in the traffic conditions. Therefore, the main objective of raffic management plan is to

solve the short term problems.

The area subject to this planning will be the Central District and the new commercial area
around Calle 72 where most of the existing traffic problems are concentrated.

Signal Control Plan

The existing signals will be improved and new signals will be installed at the intersections
which are identified as the traffic bottlenccks through the diagnosis of the existing traffic
conditions. '

Most of the signals to be installed will be of traffic-actuated type which can select best com-
bination of control patterns in response to traffic flow. Pre-timed signals will be also in-
stalled where deemed applicable.

Coordinated conirol with traffic-actuated signals will be introduced in the area on (he roads
with high density of intersections such as Calle 30, Cra. 46, ete. in Centro.

Intersection Improvement Plan

For the improvement of botileneck intefsections, the improvement of signal phases, the
widening of approach and traffic channelization, etc, will be carried out by taking into ac-
count the traffic volume/capacity ratio and the traffic accidents rate. '

Traffic Safefy Facilities Plan

In order to seégtre the traffic safety of vehicies and pedestrians, traffic safety facilities will -
be provided particularly for the locations where vehicles and pedestrians intermingle. The

facilities include pedestrian crossings, traffic signs, guard fences, road markings and reflec--
tors. '

Parking Regulation

Centro is a highly congested area with a high density. of curb parking, therefbre, the parking .
on the major streets and on the section within 100 m from an intersection should be pro-
hibited to increase the road capacity. The prohibited area should be gradually expanded to
the whole of Centro by providing off-streef parking spaces and time limited control.
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14. PUBLIC TRANSPORT SYSTEM

Exmtmg Problems

The most fundament'il bus transport problem at’ present 1s the dlscxepancy octween the
passengers needs and bus services in terms of their route pattern The ex1stmg bus routes
show a centripetal pattern to the Centrai Dlstnct, wheleas a cons1derable number of passen-
gers have a desire route forming a mrcumferentlal pattern ther efore those passengers ‘may
have to make a trip to Centro and make a-transfer in splte ‘of no adequate {erminal facili-
ties. This is because the bus route system ‘has not been rewsed for many years, while the
demand pattern has been changing in accordance with the expansxon of the urbanized area.

The concentration of bus routes in Centro’ }nghly contrlbutes to'the immense traffac CONges-

tion during peak hours. L
The insufficient bus services in terms of frequency and coverage areas ‘can also be pomted '

out. There are many bus routes where the supplv of bus services does not sufflclently meet
with the transport demand, particularly during the peak hours. In addition, some of the
newly urbanized area are not covered by the frequent bus service network. '

Basic Policy

The basic policy to cope with the existing problems above and to deuelop the public

transport system toward the year 2000 is summarized as follows.

(1) The bus routes will be reo.rganiz_cd to provide a better service, particularly for the pas-

sengers who now transfer from one route to another at Centro.

-{2) The bus routes should be categorized' by major corridor where the bus services are

provided,

(3) For some of the trunk bus ro'utes an exclusiv; bus lane, a bus b"ty will be .introduced
"~ il possible, so as torealize a smoother and safer trafﬁc conditions. These spaces will be
replaced by the right of way or stations for a rail transit system when it is iniroduced.

(4) As for thc bus re«routmg in the Central District, the bus routes wﬂl be reorgamzcd io
make more effective use of road network not only for buses but also for pmate cars.

(5) Two kinds of bus terminals, for the mterdepaltmental and mtermummpal buses w:ll'

be contructed to 1mpr0ve the bus service.

T
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15. PROPOSED BUS TRANSPORT SYSTEM

Urban Bus Transport System

Future urban bus transport system'is proposed from 'th_e following viewpoints.

(1) Principle for Bus Routmg
- At present, the prmc1p1e for bus 1011tmg is uot clearly 1dent1f1ed For thls reason, the

existing bus routes are dlsorderly set up 1rrespect1ve to the functional classmcatlon of
streets. This is inconvenient and confusing to passengers and bus operators alike.

Accordingly the pnnciple for bus routing is proposed. as follows. At the outset; the ser-'
vice arca is determined by each bus route, Within the service area, the bus route w1ll
cover various streets, but outside the service area, the bus route should be set up on ihe

arterial or semi-arterial streets.

(2) Requirements from Transport Demand
As stated before, there exist a substantial transpmt demand in the circumferential
direction. In accordance with the expansion of urbanized area, parhcularly with the
progress in the format:on of two new sub-centers outside of Cir cunvalar, the transport
demand will have a variety of additional patterns. In order to meet this demand, the
rearrangement of bus route pattern including the enhancement of the circumferential

route is indispensable,

Based on the above policies, 17 bus route patterns are proposed. By applying this proposed
route patterns, the percentage of the ti‘an_sfer passengers can be reduced. Owing to the ex-
tension- of bus routes, and enhanced circular {ype routes, the percehtage of the “transfer
passengers’” will decrease from about 34% in 1983 to 20% in 2000. '

Bus Transport System in the Central District

As stated earlier, most of the streets in the Central District are alreﬁdy congested with buses
and private vehicles. The congestion is anticipated to be more serious in the future. To cope
with this problem, the following bus transport system in the Central District is pfoposed. '
Buses travel around the Central District to serve passengers, but the route to be operated
is limited to certain st;r'eets in order to reserve enough roail capacity :fbr_ private vehicles.

In order to ensure a smooth bus traffic flow, a péir of para]']el streets will be utilized as a
“one-way’’ bus route, ' . ' |

As part of this system, several Gran Paradas are proposed to be placed between the pair of
bus route. The Gran Parada is one type of bus stop with exclusive space for the bus plat-
forms and will function as the entrance and exit to/from the city center for bus passengera

It will also function as a bus stop for bus transferrmg
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16. TERMINAL FACILITIES

Interdepartmental Bus Terminal

Most of the interdepartmiental bus companies are located a]ong Calle 34 with small spaces
for buses. The buses must park along the roadside around the offices of the bus companies
causing traffic problems in the center of the city. There is hardly any space for passengers or

for bus operation,

Coné’equently, the relocation of the interdepartmental bus terminal is in the best interests of

bus passengm service and road traffic control.

After exammmg the vanous 1spects such as compatlblhty with the existing and future land
use, accessibility, possibility of future expansion, efc., the site near the south sub-center

has been selected as the best location { or its constructxon

The terminal is expected to accommodate about 600 buses/day in 1988 and about 900
buses/day in 2000. The total construction cost is estiniated to be 326 miliion pesos in 1984

price {236 million pesos as Stage i in 1987 to 1989 and 90 mlllmn pesos as Stage Hin 1994

" {o 1996) including the cost of 4.7 ha. of land to be acquired. :

This project is extremely profitable under the current tariff system regulated by law. Its
financial IRR would be as high as 26% and B/C ratio as 2.3. Although enough capital can
easily be introduced {rom the private sector in such a profitable project, government par-
ticipation in the managetuent is recommended because of the public nature of the service,

Intermunicipal Bus Terminal

There are 9 intermunicipal bus companies, which are mainly located at Centro. Since they
do not have their own terminal spaces for passengers and/or parking, Cra. 38 and the small
space in front of Aguila Beer Company are used for the parking.

In order to solve the traffic problems caused by the bus parking and the l'O‘ldaldB service for
passengers, the construction of intermunicipal bus terminal is proposed. As the characteris-
tics of the intermunicipal bus passengers arc similar to those of the urban bus passengers,
the location of this terminal should be near the city center.

Barranquillita is the only place where a large enough site near the center.can be found and
the area between Calle 4 and 6 is one of the appropriate sitcs for.the terminal. This site will
also be able to connect it with the bus circular system in the Central District and the River-
side Bypass.

“The construction of this project is scheduled in mid-nineties.“The total cost is estimated at
246 million pesos, about one half of which is for land acqu;smon compensdtmn and site
preparation. i

As the financial IRR of the project would falf in the critical range of feasibiliiy,'slightly
lower than 12%, a loan with favourable conditions, should be sought for the project. It is -
also suggested that the same entity as the interdepartmental bus terminal should manage this
ferminal.
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17. RAIL TRANSIT SYSTEM

Necessity of Rail Transit System .
The projects proposed. in the masterplan mostly require land acquisition.of built-up areas,

_as well as a large amount of investment, therefore, there may be a delay it.l tl_teir ilnplemex)tn
ation. In this case, the transport system in Barran'quil_la may reach its }11}11ts much earlier
than the present projection. Consequently the preparation for a rail transit system should be

considered in this masterplan.

Alignment and Number of Passengers _
The alignment of the rail transit is proposed fo be atong Calle 30 and Cra. 46, which are
connecting the two new sub-centers in the south and north with the Central District, 21.3
km in total length. : - . _
The total daily number of passengers in the year 2000 is estimated to be about 292,000 for
the whole line and about 130,000 for the maximum section. Route | (Centro-South Sub-
Center) has more demand than Route {1 (Centro-North Sub-Center}, although the opera-
tional length of both routes arc nearly the same, Therefore Route 1 is given a higher priotity.
To accommodate, this transport demand, the rail transit to be considered is of intermediate
type such as the monorail or light-rail systcms.

Investment and Viability

The total construction cost of Route 1 (Centro-Sotedad) rail transit of 10.1 km long is esti-
mated at 20,600 miliion pesos (at 1984 prices), or 1,980 million pesos per kilometer,
Assuming that the uniform tariff of the rail transit be 20 pesos per ride, stightly higher than
the current urban bus tariff of 15 or 16 pesos, the firsl year revenue would amount to 1,573
million pesos in the year 2000. In the same year the expenditure will be 516 million pesos,
leaving a current nel income of 1,062 million pesos. The financial IRR is caiculated at only
6.4% and B/C ratio is 0.51. '

The less profitable project could, however, be viable, if any one of the following conditions

is satisfied. . '

— A higher tariff can be applied as the result of future rise in citizens’ income (For exam-
ple, higher than 35 pesos per ride) .

— In case soft loan is available. (For example, below 5% of interest rate

— In case high inflation continues to lessen the burden of interest payment. (For example,
the domestic inflation rate as high as 20% per annum and the foreign, 6%)

- In case sufficient owned capital is available. (For example, more than 45% of owned
capital ratio) _

Even if the above conditions are satisfied, the participation or subsidies by the central or

local government would be required, since the project might not be profitable.

‘Recommendations

To cope with the future necessity [or a rail transit in the Barranguilla Metropolitan Area,

there is need fo prepare and preserve the space for the rail trangit and to control the urban

development so as to be consistent with, at least, not in conflict with the future rail transit

system, More specifically, the following actions are recommended. - '

— To determine the route and locations of the stations and a vard.

— To coordinate the urban development in Centro, especially in and around the future
Central Station with the rail tvansif plan. -

— To study the citizens’ willingness to pay for rail transit, modal preference and adapt-
ability to the raii transit service. '

— To designate an organization responsible for abovementioned work.

33 -



LA Ll
s

Route of the Rail Transit

| I o3
i o ! ] T
i L__‘!gi_.{ o5 3885 e _,l
! 20 54.731: a2sa2=65] |58 fﬁ; ______ __Sf3eaxaz6s 2 L 40 . I 3
! ! : Corriogaway T"ﬂ.".'?'f:" ! r '_‘,__i__,.é ) gmn== ‘__m________
i
- | I
Proposed Cross Section with Rail Transit
Characteristics of Rail Transit System .

Total length of rail line 20.5 km (Route 1: 10.4 ki, Route 2: 10.1 km}

Number of siations 26.0 (Major station; 5, standard; 21} '

Average station interval Approx. 800 m.

Train operation A-crew of 3 (2 motorman and conductor}

' - Standard operating system
Number of passengers Total passengers; 292,400 passengers/day
Max. passengers ; 129,900 passengersfday
. in a section

-Number of cars in a train 4 cars

Max capacity of tvain Approx. 880 passengers

Train operating interval - 3 minutes

Schedule speed : 28 km/hr

Ne. of cars required 80 cars (20 tiains)
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18 LAND USE PLAN FOR CENTRAL DISTRICT

Urban Renewal Policy :

The Central District was once the very focus of itrban activities. Changing conditions and

the concentration and accumulation of major urban functions in the district led to the stag-
nation of activities, traffic congestlon and environmental degradation,

In the context of the future development of the region, the district is expected to be the
most important core for urban {functions. To meet this, a renewal policy is established as the
framework for future urban functions, tnnsport and the eitvironment of the district.

(1} Urban functions, primarily those of business and commerce, have to be reinforced and
- expanded to form a regional center for the revitalizaiton of business activities, includ-
ing the civic center. As for cominercial functions, up-grading is essential. Services for
daily life have to be relocated as much as possible to local sub-centers for easy access
to the people. More resident population has to'be housed in the District.

(2) A safe and rational transport system has to be realized in the District. Major targets are
the rearrangement of street systems, systemattmtlon of public transport, introduction
of pedestrian network, and reorganization” of traffic control system including the in-
stallation of parking space.

(3) Environmental deterioration of the channel has to be resoived and integrated with an
open spacc system to be created in close relation with the pedestrian network. The
storm sewer system has to be provided as the basis of Tuture reinforcement of urban
activities.

Reorganization of Spatial Structure .

The renewal policy requires a drastic reform of the spatial structure of the District. Barran-
quillita with low-intensity land wse has to be developed and integrated into the reorganiza-
tion of the District. For this, it is vital to introduce an east-west activity axis through the
district connecting with a rcglmml tramport network. Various ac tivities will be developed on
this axis to form the major activity center of the region.

Land Use Concept

The iand use concept will emerge from the future framework of the population and employ-
ment in the District, the land use density study, and the idea of spatial restructuring. As a
whole, the resident population and employment will increase up to 1.5 times that of 1983,
and the land use density will be intensified according to the local features of the areas. In
Barraniquillita, major changes in commercial and industrial land use are proposed.

(1} Residential fand use should be maintained with environmental improvement. New
housmg areas must be established in Barranquillita,

{2) Commercial fand use is kept and intensified in Centio, w1th a renewal action. The
market areas in Barranquillita will be rearranged in the south-west part.

(3) Business land use will' be extended (including the civic cehtei‘) to the west and north,

and the area along the channel will be converted into a high-intensity business proper-

ty. .

{(4) Industrial land use will be rearranged in Barranquilfita in the south-gast part, and the
existing major industrial use will not be transferred outside Barranquillita avea.

(5) Green space is cxtensively introduced to form a systcm integrated with pedestrmn
network.
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19, RENEWAL PROJECT AREAS

Selection of Project Areas
To realize the overail renew

al, the Central District is divided into two parts: one is the “re-
newal project areas”, and the other is the “renewal guidelines andfor control areas”. The
former covers the areas where renewal projects are executed by some renewa} measures,
while the latter covers the areas to be rencwed through various planning guidelines or con-
trol methods. : ' g
The physical conditions have been checked throughly in terms of land use, infrastructures
and building conditions to identify the gas between existing probiems and renewal policy or
future land use idea. Several criteria are established fo identify the project areas such as the
following: ' :
(1} Some problems are identified or foreseen in and around the area.
(2) Change or intensification of land use will take place to conform with the principal
urban functions in the Central District.
(3) Spatial rearrangement is required to improve the street network system in the Central
District. _
~ (4) Some study or project relevant to the renewal of the area is under way.
(5) Public or quasi-public land is preferably located in and around the arca for the pubiic
sector’s easier involvement in the renewal process.

Features of Project Areas ' _

As the result of the selection of areas, 10 areas of some 168.7 ha, in total arc identificd as
the project areas. The major features of these areas in terms of the present situation and the
future image are as follows: : :

(1) Project Arca 1: The present land use is the mixfture of residential — commercial ~

" industrial activities including some old buildings. Major factors affecting the rencwal

are the restoration of the old custom house, and the widening of Cra. 46 and conver-

sion of alignment of Cra, 50. The future function of the area is mainly up-graded
business. . .

{2) Project Area 2. At present, the area has low-intensity land use with warehouses and
others. An urban park is proposed as one of the principal open spaces in the district,

(3) Project Area 3: The area is to be changed over from the existing squatter zone to a
business core facing the waterfront of the channel.

(4) Project Area 4: The existing civic center will be expanded and redevéloped fo meet the
future demand for public services. One of the Gran Paradas will be integrated with this
area. _ : .

(5) Project Area 5: The area is the old commercial and business center of Barranquilla with
several buildings worth restoring. Widening of Calle 30 causes spatial rearrangement
along it, and commercial function will be reactivated with the introduction of pedes-
trian network and open space. : ‘ : '

(6) Project Avea 6: The present mixfure of commercial and industrial activities will be
reorganized spatially with the converted Calle 17. . , :

(7} Project Area 7: The detsriorated channel, mixture of rarket and industry and vacant
laind are the features of the area. The converted Calle 17, the change over of the
channel to open space, and the relocation of the market function into the area are the
maior factors of the renewal, R

(8) Project Atea 8: The area features are almost the same as the area (7), but the major
renewal targets are the creation of business and housing functions with the new align-
ment of Cra. 46. _ :

(9) Project Area 9: The area is mostly vacant and will be the site for the relocation of
industries in Barranquillita. The inter-municipal bus terminal is proposed in the area.

(10) Project Area 10: With the relocation of existing industries and using vacant land in the
area, a new housing development is proposed.
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Physical Conditions by Sub-Division
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20,

RENEWAL PLAN

The renewal plan focuses on the public facilities in the prgje'ct areas. Howe.ver,‘ as to the
development of some infrastructures which will be the Dasis of the reorganization of the

urban structure, the whole planning area is taken into account.

Infrastructure

{1} Street System

2)

(3)

The functional street network is composed of four categories of streets; arterial, semi-
arterial, collectors, and local. The arterial and semi-arterial strects are the existing
Calies 17 and 30, Cras. 38, 46, and 50, and the proposed riverside bypass. With the
widening or new alignment of some of the streets, they will form the skeleton of the
reorganization of the new spatial structure. The collectors are integrated . with the
future bus circulation routes and will be developed with widening Local streets are
those other than arterial, semi-arterial and collectors.

Arroyo Measures and Drainage _ .

Water inflow in the Central District (down to the east from Calle 45) is prevented by
changing the Arroyo routes on Calles 47 and 59, and Cras. 25 and 65. However, on
account of the limited capacity of the installed box culvert along these streets, reser-
voirs are provided for temporary holding. For rainfail in the District, gutter drainage
systems are provided, leading the water to a channel. In Barranquillita a drainage
system is installed at the same time when land preparation is implemented in the area.

Other Infrastructures
A water supply system has to be expanded and a sewerage system newly introduced.

Public Facjlities

(1)

(2}

Park and Greenery System :

The-park and greenery system is intensively introduced in the plan.-This is an impor-

tant factor to cnhance the central district as well as to provide some recreational facili-

ties to the citizens in the very central areas of the city.

— Cafio Ahuyama between Centro and Barranquillita is converted to a park through
the reclamation of the channel. Some water stream will be created as an improved
urban landscape factor. The park will also serve as a major pedestrian mall.

— An urban park is proposed at the corner of the intersection of Cra. 46 and Calle 30.
This will be the principal urban park of Barranquilla. Public events can be perform-
ed here.

— Paseo Bolivar is rearranged in the interest of the driving public as well as pedes-
trians. : ' :

— A public sports park is created in Barranquillita along the Riverside Bypass near the
housing development, . . :

—  Green spaces are provided in the area between the Magdalena River and the River-
side Bypass, due to the fact that land use needs will not cover the whole Barran-
quillita area at the present, but rather necessitate to reserve the land for future use.

Pedestrian Network

A pedestrian network is proposed to be integrated with the park and greenery system
and to connect the location of major activities center and proposed Gran Paradas.
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21, RENEWAL MEASURES

To ensure the implementation of the idea of the urban renewal, some new measures hav_e to
be introduced. In general, 1_aﬁd purchase ot expropriation has been a principal measure to
carry out urban renewal, This would impose too much burden on the executing agency
whose financial resources are rather limited. This is one of the reasons why renewal actions
are apt to fall into stagnation. Two procedures are introduced to ease the difficulties of land

purchase or expropriation.

(1) Replotting (or Land Substitution) System ‘ _ _
In a specific urban area undergoing development of infrastructures, pu‘blic facilitie_s
such as roads and parks are developed or improved through replotting land aid re-
arranging the shape of land. Each landowner or leaseholder is solicited to offer a por-
tion of his land on some equitable terms in order to create land for public facilities or
share in the financial cosis of development, This land acquisition is justified because _of
the substantial increase in land value due to the improved public facilities and ordered s-
ites. o ' :
(2) Right Conversion (or Exchange of Property Rights) System _
This system is a further developmént from the replotting system. Following the clear-
ing of an area, buildings are constructed along with improvement or up-grading of pub-
lic facilities. Existing property rights on land and buitdings are equitably converted to
the newly arranged and improved land and buildings. :

Thus, generally speaking, the replotting system reafranges land; and the right conversion
system takes care of the three-dimensional redevelopment of built-up aress. However, for -
the successful program, a combined system should be considered.

Application Directions

(1) Although 10 project arcas are established, they are considered o be one project area in
the application of the replotting system. This is due to: a) In order to provide public
facilities (mainly parks) a wider area has to be considered as project area so that smaller
land reductions from each lot of land could result; b) Reploiting of land will take place -
in a wide area (remote replotting) due to relocation of urban functions. '

{2) The replotting system will be a.ppiied also to those areas where the widening or realign-
ment of streets will affect the area, and where the shape of the blocks is due to be
changed.

(3) The combined system can be applied to the area where. the lots are relatively small
' and/or where the properties do not expect to participate in the redevelopment actions.
Through the replotting system, landowners will be persuaded to change their positions.
Following thal, the appropriate conversion system can be_adopted for three-dimen-
sional rearrangement of the area. '

(4) Public fand can facilitate the replotting of private land. In this regard, special attention
~ has to be paid to clear the squatter area and regain public tenureship.

(5} As to the areas where replotiing syétem is extensively applied (areas 7, 8, 9, 10), new
measures must be introduced to ensure. the realization of land use idea, 'throug_il' the
construction of suitable buildings. ' :
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Summary of Possible Renewal Measures by Project Area-

Atea Features

Area No. Present - Fuoture .Relale__d Project Possible Renewal Méasur&s
1 Mixture of industrial  New business bocks L. Realignment of Cdmbi. Sviom oF The veot
: .9 1a A nation of the seplot+
{12.86 ha) commescial and vesi- ardund the custom - Cra. 530 ting and Right Convef.gon
dential land use: Old house. . 2. Restoration of the Syslem (Replotiing for casier
lb“(ﬂd‘"gs and smalter _custom house. exccution of the Right
ots o : fe Conyefsion System).
2 Larget lots for ind_us— Principal urban ﬁark. - 1. Realignment of - chlo!ting to convert the
( 4.59 ha) trial warehouses and : : Cra. 50. © land terureship from , -
bus facilities. 2, Widening of Cra, 46 private té public,
E and Calle 30. .o Lo T
3 Squatter area on pub- Business, commercial 1. Squatter-clearance. Squitlef-clearance with in- -
( 9.79 ha) lic land (xiational) . and cultural complex o tegration to other housing
{intense land use on development on reiewal -
the water-front). scheme, and land subdivision
- - with m!‘rastructurc deve!op-
mcnt .
4 . Civic center Regional cenfer with 1. Gran Parada Expantion'of public fand
{ £.04 ha) open space and trans- - by land rep]otlmg te gel
: port facﬂltie_s‘ publlc land.
s Commercial center with Redeveloped commercial  1.- Widening of C 30. Combma!mn of the Repiot-.
{20.36 ha) historic and old center with restoration 2. Restoration of his- ting and Right Conversion
- buildings. of old buildings. toric buildings. Syster.
: 3. GranParadas, - S
6 Mixture of industrial, Redevelopmient for ap- 1. Reahgnmenls of Cll Combinstion of the ieplot-
{ 8.11 ha) commerciat and resi- propriate mixed land - ting and Right Conveision
dential tand use, lise. 2. Relocat:on of some . System (Reploiting for
o functions to GRAN- ~ easier éxecution of the
_ ABASTOS. Right Conversion System).
-7 Market and vacant Intensified market 1. Realignment of Cll Reptotting market function
(29.94 ha) lands with debmded area with park. 17. inito the area with land ;
channej, s preparation, sewerage and
) drainage sy_slems. )
8 Mainly markei and in~ New_b.uéiness district 1. 'Amﬁgement of Replotting to convest land
(33.23 ha) dusirial use with with possible intro- Cra. 46 ' use from market to business
degraded channel. duction of public 2. Realignment of . with infrastructure develop-
. buildings. CH. 17. C ment,
3. Relocation of some
market function to
GRANABASTOS.
9 Mostly vacant lind Integrates industrial 1. Rivérside bypaés. ) Réploiling to Introduce
(23.54 ha) with some squatter land use with bus 2. Inter-municipal bus industial function with
- . areas. terminal, terrninal, infrastructure develop-
o ment.
10 Mostly vacant land New housing develop- 1.- Riverside bypass. Replotling to introduce
(31.42 ha) with industeial land ment. 2. Arangement of housing development.
' - use. Cra. 46
Replotting of Land among Areas
AREA NE i 2 3 4 5 6 7 a s | 1w GCA | OTHER
2 [ J [ J o
: | @ )
4 9 ® .
; o @
6 @ @ . ®
7 - o e & o
s ® L B BN BN
® ® L
1 _ - 9 .
OTHER [ ¢ ®

Note: (1) Black dats show the possibility of land replotting from the arcas in the feft-most colurnn 1o the arcas in the top raw.

(2) GCA : Gran Centro de Abastos.
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22. IDENTIFIED PROJECTS

Road Projects _ ' o

The road projects will iniclude the construction of 14 new road sections (total lepgt_h of 67.0
km) and tite improvement of 25 sections {79.7 km). Important new ';_"o_ad projects are the
Bypass along the Magdalena River connecting Zona Franca, Barrapqml_hta and L_a Loma |
area, and several major arterial projects to support the development of the north and south
subcenters, All important improvement projects are included, in the project groups for up-
grading the Circunvalar, Inner Circunvalar, two north-south corridors (Calle 30 and Ave. La
Arenosa — Soledad Corridor) and two eastwest corridors (Centro-North Subcenter Corridor
and Zona Franca — Juan Mina Corridor).

Drainage Projects

The drainage projects are proposed only {rom the viewpoint of solving traffic hindrance
caused by floed in the trunk road network. Therefore, a project not listed here is not neces-
sarily unimporiant.or not urgent. There are three large-scale buffer reservoir construction
projecis o profect Centro area from heavy rain water. Other six projects are to solve local
problems at critical points and sections.

Public Transportation Projects

To facilitzte urban bus service, it is recommended that an urgent project of bus bays and
Gran Parada {off-sireet big bus stop) development projects be implemented in order to help
raffic to flow smoothly and to improve service to passengers. To improve the service
quality and financial conditions of the urban bus operators, the bus inspection center pro-
ject is proposed as a long-term project. In addition, two bus terminals for long distance
buses (intermunicipal and interdepartmental) are proposed in order to upgrade passenger’s
convenience, to support urban development and to provide parking spaces.

Although the present introduction of rail transit system into the Barranquilla Mefropolitan
Area is financially and economically premature, the rail transit projects are listed because
their introduction in the future wili require much preparatory work even now, as urban
development and transportation facility development will be carried out.

Traffic Control Projects

The urgent project for the 1980s includes instaliation of traffic signals, traffic safety devices,
and parking facility development. A long term guide is also shown on signal installation,
traffic control and parking plan. '

Central District Renewal Project

This project is a large-scale and comprehensive project comprising many project components
such as strect construction/improvement, canal reform, land reciamation, drainage facility
construciton, construction of public service facilities such _as bus terminals, market and
parks as well as urban development projects by private sector, most of which are inter-
related and need to be well-coordinated.

Project Package

Prior to sch_edu!ing,_ the inter-relationship (competitive, exclusive, supplementary or inter-
dependent relation) among the abovementioned functionally interrelated projects are com-
bined into project packages for the convenience of project scheduling and evaluation.
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23. COST AND SCHEDULE

Road Projects

The total cost to realize road masterplan is estimated at 28265 million pesos at 1984 prices.
Of this, 13567 million pesos or 48% will be for new:road construction projects and 52%
for existing road improvement projects, Foreign currency portion will be 114 m_illion Us
Dollars or 45% of the {otal, _ _ - '

The basic investment scheduling is: a) Because a sudden expansion of road investment
budget is difficult to expect, the investment schedule should be arranged so that funds for
investment are increased gradually to keep paceé with economic growth, b) The schedule
must maintain a balance and harmony with other sector projécts such as bus terminals and
Gran Abastos (public wholesale market). ¢) Land acquisition and compensation for the
widening projects of the existing streets in highty wrbanized arca will take a long time, so
that the construction periods of those projects should be stretched over a long period. .
Priority projects are; i) Projects to mitigate traffic congestion in Centro, ii) Projects to sup-
port and accelerate the Barranquillita development and ii} Projects to improve the Centro-
‘south subcenter corridor. As the result, the final schedule allocates 16.5% of the total in-
vestment amount to the period of 1986 — 1990, 26.2% to 1991 — 95 and 57.3% to 1996 —

2000,

Drainage Projects

Three buffer reservoir projects will cost 4300 million pesos. Such large-scale projects as
these would require a feasibility study before implementation, including careful comparative
analysis with other alternative solutions from economic and technical points of view. The
costs of other projects covers only facilities such as side drains and culverts on and around
the related streets.

The three reservoir projects should be scheduled in the early stages, being the projects to be
undertaken as measures for prevention of economic stagnation of Centro area and for vita-
Hzing the area sufficiently to realize its renewal. :

These projects will take four to six years to construct. Other projects are scheduled in ac-
cordance with the timing of the related road projects.

Public Transportation Projects

The total investment amount for all projects excluding the rail transit projects is estimated
at 2226 million pesos. of which 1540 million pesos of 70% pertain to eight Gran Parada pro-
jects. As the land acquisition for the Gran Parada projects will need a Iong time, some
of them will be carried over to the next century. The interdepartimental bus terminal is
scheduled for opening in 1990, and it is expected to be one of the urban core facilities in
the south sub-center. However, some supplementary facilities such as commercial space will
be developed during the second stage in the mid-1990s. The intermunicipal bus terminal will
be developed also in the middle of the last decade keeping pace with the urban development
of Barranquillita. ' ) -

Construction of 21 km rail transit will rcquire sizable amounts of money, exceeding 37
billion pesos. The foreign currency portion would be 57% of the total. Based on the result

of econoinic and financial analysis, the realization of the entire line in this century seems to

be difficult, however, the route ! (10.4 ki from Ceniro o Soledad at a cost of 19.9 biilion
pesos) appears ‘‘conditionally” feasible.

Other Projects

In this. study, the traffic conirol projects are not scheduled because of their-symptomatic
treatment nature, The Central District renewal project will be continuously carried out from
present uniil or beyond the year 2000. ' .
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Road Investment Schedule

{million pesas)

Tnvest E -
No. Qod.e l’rnject_ Name Amourrliltem Cg::mmlc 85 1 95 L J__2?00
1 COl Bypassl 21742 1,919.3
2. C02 Bypassil -, 1,686.3 1,480.1 e
3 €03 Cradg’ 3133 2704 '
4 C04 - Calle 17, 4911 436.5 -
5 €85 ViaCameolf] 619.3 3564 e
6 CO6  Transversall 133, 1553 ——
7. CO7. Ave, Las Moras 137 120.1 -
8  COB- Transveital 1} 1139 97.2
9 C09: ViaCentral de Abastos 409.8 352.2
10 €19 Calle 450 Ext. 1042 90,5 —_—
11 Cll Calle 45 Ext. 1,633.8 1404.2° o mad
12 €12 Carmeinra Metropolitana 3,7859  3,2728 —
13 C12- Anillo Rural 1,354.6 1,195.4
14 Cl14 Transverss) Rural 6084 (5330 :]
15 101- Calle 301 1,376.6 1,327.1 -
16 102 ‘Calle3odl 3011 264.9 et :
17 103 Clevnvalar t 6769 5920 o
i8 104 - Circunvalar if .404.9 401.6 s
19 - 105 Circunvalor 1t 650.9 584.3 h—
20 108 Chrcunvatar [V i.699.8 9713 . =
21107 VR4 404.5 353.7 ———
2 108 Crai2l 409.4 376,71 e
' 109 Cra. 22117 432.5 394.%
24 110 Ave.LaAsenosal 1,024 4 ©964.7
25 I11  Ave.La Arenosa Il 3416 319.7 —
25 112 ViaCaracoll 1509 1393 e
27 113 ViaSoledad 2000 375 286.6
28 114 Aceeso Pte. Pumarejo 136.9 119.5
29 115 Calle4sD1 1,262.6 1,182.1
36 I6  Ave. La Arenosa 0I( B74.2 850.5 SAm—
31 117 Calledspil 5049 '424.8 ]
32 118 Cm. 26-Calle 760 306.8 166.9 —]
kx) 119 Cra. 38 190.5 167.7 .
34 120 Cra: 38 Occidente 1,0279 3719.0
35 121 Cro.50Cra. 54 1,294.2 1,239.8
16 122 Cra. 54Cra. 51B 2292 197.8 oot
37 123 Cra.60Cra. 64 7316 6368 —_—
.38 124 Carretera Oriental 258.1 220.7 ———
39 125  Cra. 46 Abajo 184.9 168.7 et
Total 28,2649 25,2054
Drainage Projects Investment Schedule
: . (million pesos)
: . . Investiment Economie .
No. Code Project Name Amount Cost L 957 o 21000
40 D01 Parque Universal Reservoir 1,703.8 1,524.5
41 D02  Talle E.M.P Reseyvoir 1,0414 932.2
42 B3 Crn. 41 Reservoir 1,543.6 1,384 -
43 D04 Cra.d46 132.0 1184
44 DO5 Cra. 48 166.6 141.9
45 Dog  Calle 17 19.8 17.9
46 D07 Calle 30 46 224
47. D08 Cra.60-Cra. 64 108.5 58.9
48 .D09 Av.LaArenosa 41.6 381
Total 4,766.7 42711
. Public Transportation Projects Investment Schedule
. ) tmillion pesos)
.- {nvestment - Economic
No. Code  Project MName Amount . Cost , Ji-" ., 2000
49~ POI Urgent Projects 43.5 39.0
50 P02 Gran Paradas 1,539.2 i485.5
51 P03 I Municipal Bus Terminal 2219 2410 R—
52 P04 1. Departmental Bus Terminal | 236,01 2183
353 - P05 1. Departmental Bus Terminal 2 . 895 - 79.1 g
54 P06 Inspection Center © 953 - 849 e
$5 P07 Rail Transit System 1 (1991200 (17,9244) (Conditional)
56 P08  Rail Transit System 2 {17.467.0) (15,722.7) (A fter 2000)

Total

22255 2,140.8
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24, EVALUATION OF ROAD PROJECTS

Evaluation Method

The economic benefit of road projects is. measured in terms of savings in the amount of
vehicte operating cost (VOC) and of travel time cost (TTC). The benefit of the road master-
plan as a whole is expressed by the difference between the aggregate YOC and TTC when
the masterplan is completely carried out according to the schedule and those when the
present road network is left as it is without any additional investment (do nothing case).
The economic benefit of each road project group is expressed as the increment of VOC over
TTC resulting from the exclusion of the project group from the masterplan.

* Vehicle Operating Cost and Travel Tiine Cost

The components of VOC are classified into those “which are proportional to the distance
driven (ruriiing cost) and those which are proportional to running time (vehicle time cost).
Unit cost for these were studicd in Barranquilla, The result shows, for example, that for a
passenger car the running cost is 7.72 pesos and the time cost is 43.32 pesos in 1984,

The present fabour productivity in Atlantico is estimated to be 169 peso's per hour. The
‘same amount was adopted to value the travel time of commuting trips and business rips.
However, small fractions of saved time less than five minutes have been considered negh-

gibie.

Evaluation of Road Masterplan

~ The total investment amount of 28265 million pesos at market price is equivalent to 25205

million epsos at economic price. The residual values of the constructed and mproved facili-
ties with this investment will be 14715 million pesos at the end of the year 2000. Thercfore,
the depreciated amount in this century is 10490 million pesos, which is regarded as cost
in the course of economic evaluation. On the other hand, benefit in 2000 will reach to
about 1200 million pesos and accumulated benefit until 2000 to 58111 million pesos, of
which 74% will come from VOC saving and 26% from TTC saving.

Discounting the cost and benefif stream at the rate of 12%, the net present value amounts
to 8138 million pesos and B/C ratio is 2.9 which proves economic soundness of the master-
plan. The masterplan will become economicaily unfavorable when the construction cost
unexpectedly rises by 2.9 times which seems vnrealistic.

The internal rate of return (IRR) of 39.7% is also high, but this indicator is not necessarily
suitable to the evaluation of such a project since the works under this masterplan involve ex-
penses which are continuously being incurred simultancously with benefits throughout the
entire period of analysis.

Evaluation of Project Group

Whole new road construction projects and whole road improvement projects show more or
less the same extent of favorable feasibility. Separated into the periods of investment, the
praject group implemented prior to 1996 shows a higher investment efficiency than the
later group. This {act proves the soundness of the masterpian schedule.

Projects with a geographicat proximity and functionally related with each other are grouped
together for evaluation, and all such groups have proven feasible. Particularly favorable are
Centro-South Subcenter Cotridor package and Circunvalar package. Relatively low invest-
ment efficiencies are shown by Inner Circunvalar package and Juan Mina Corridor package
which need high land acquisition and compensation costs.
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VOO + TTC

BILLIOH PESOS ZANKUM
4o " Benefit (Million pesos)
Year Benefit . .
30 1988 43.0
1989 60.0
1990 153.0
1991 1,568.0
= 1992 2,053.0
1993 2,619.0
1994 3,154.0
1995 4,165.0
o ~ 1996 5,201.0
19917 6,737.0
1998 - 9.494.0
1999 . 11,1410
. 2000 11,999.0
83 85 90 as 2000
. Year
Benefit of Road Masterplan
NPy
(MILLION PESOS)
3000 1
2000
Evaluation of Road .
Master Plan
1000
B B/C . 2.8% o
IRR=397% NPV. 3,137.0 (Million)
I.LR.R. 39.7 (%)
o Lol P osp M s S 10 O
o 20 30 DISCOUNT
RATE %
JTTeT ) A
Net Present Value and Internal Rate of Return
Evaluation of Road Projects -
: (millicn pesos}
. Construction Construction Cost Indicators Evaluation
No, ~ Project Package Pesiod Financial  Economic BJC NPY - IRR(%)
0. MasterPlanasa whole 1987--2002 28,2659 . 2572044 289 3;‘13'1.0' . 39,1
Sensitivity 1 (20 up of Cost) 1987-2002 339179 30,246.5 244 7,2714.0 338
Sensitivity 11 (20 down of traffic) 1987-2002 28,264.9 25,2054 2.51 1,529.0 35.2
1. Ne\v road p;oje,c{s 19871998 6,223.5 5,478.0 3.58 5,017.9 451
2. Road improvement projects 19872000 144001 - 13,1113 346 6,861.2 547
3. - Projects during 19871995 1987-1995 8,875.5 8,044.8 441 10,601.8 52.3
4. Projecis during 19962000 19962000 11,748.1; 10,544.5 . 2,06 1,192.9 23.9
5. Centro development roads 19871997 8,154.1 7,394.7 2.18 4,600.8 36.1
6.  lnner Circunvalar 19962000 3.084.1 2.906.5 1.57 345.2 21.8
7. Circunvalar . [993 2000 3,300.4 2,903.1 4,82 1,050.9. 74.6
8. Centro-South subcenter ’ 19871995 6,260.6 55414 ° 635 11,383.9 63.7
9 Arenosa-West Soledad Corridor 19912000 4,113.9 3,8323 1.78 545.6 288
‘10. . Centro-North Subcenter Corridor 19942000 24399 2.243.8 2.74 1,155.6 37.1
It. Juan Mipa Corridor ) 19912000 2,176.6 I T 1.53 59.7 20.5
12.  Centro & Adjacent area roads 19872000 11,238.6 10,301.2 344 7,796.% 469

Source: Study Team
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25, FINANCIAL EVALUATION

Interdepartmental Bus Terminal

The bus tenminal will have several kinds of revenues, to!ls on bus passengers tolls on buses,
rental of commercial facilities, fees for advertisements, baggage storage charges and so
forth. The total revenue in the first year of operation (1990) will amount to 299 million
pesos at 1984 prices, while the same year’s current expenditure will be only 32 million
pesos. After 17 years, the accumulated balance will reach 1673 million pesos, far excéeding
the investment antount of 326 million pesos, indicating high profitability from this project.

The [RR is estimated at 26.7%, B/C ratio at 2.27.

Under the annual inflation rate of 20%, this project is viable even with a loan excceding a
30% interest rate. It can also continue to sustain the profit sufficiently to cover the second
stage investment. With a favourably conditioned loan of 24% interest rate, the project can
accumulate a balance over 13,000 million pesos (1330 million pesos at 1 984 prices).

Intermunicipal Bus Terminal

The first year revenue in 1996 is anticipated to be 54 million pesos, against a current ex-
penditure of 16 million pesos, resulting in a net income of 38 million pesos (at 1984 prices).
As long as the toll system based on the bus tariff is adopted, the tntermunicipal bus terminal
will accrue a smaller revenue than that of the interdepartmental bus terminal. Its IRR of
11.6% and BfC ratio of 0.97 are in the marginally feasible range. However, if the interest
rate is 24%, and with a high inflation rate of 20%, corresponding to a real term interest rate .
of only 3.3%, the project can change its accumulated balance from deficit to surptus within
nine years (by 2004). The maximuin fund requirement will conie in the sixth year after
opening and is estimated at 515 million pesos (83 million pesos at 1984 prices). This project
cannot be viable unless the inflation continues at the rate of more than 13% per annum.

Since there is a significant difference between the profitabilitics of the interdepartmental
and intermunicipal bus terminals, it is worth to consider the possibility of managing both
terminals by one entity in order to make their services at equivalent levels. In this case, IRR
will be 23.6 and B/C ratio 1.96.

Rail Transit

The rail transit planned in the aiternative network would cost 37400 million pesos at 1984
prices for the total length of 21.3 km. On the other hand, the revenue in 2000 is estimated
al 1940 million pesos assuming the same level of tariff as the current bus fare, Deducting
c,um,nt expenditure of 940 million pesos from revenue, net income in 2000 will amount to
only 1000 million pesos. Even before making detailed Tinancial anaysis, the difficulties
associated with the project are very evident. :

Route | {Centro-Soledad) with relatively large demand can accrue a net income of 740 mil-
lion pesos in 2000, resuiting in IRR of 4.4%. The project can be made more profitable by
raising tariff, in which case the IRR of the prOJe(,t can exceed 12%, but only when the tariff
is set at over 35 pesos per ride.

Even under more realistic tariff of 20 pesos per ride, Route 1 would be viable, although not
highty profitable, cancelling the accumulated deficit in 16th year following commencement
of service. This fact suggests the possibility of introducing rail transil Route I by the énd of
this century,
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26. CONCLUSIONS AND RECOMMENDATIONS |

Through the masterplan study, a vax-iefy of development plans in terms of land use, trans-
port network, public transport, urban renewal were proposed. These plans should be
‘throughly scrutinized and promptly authorized to define a development guideline of the

Metropolitan Region.

‘1t is also important to implement as soon as possible the proposed short term plans com-
posed of traffic management plan, bus facilities developinent plan and a countermeasure

plan for Arroyo.

As a whole, the concentration of various problems in the Central District have been identi-
fied. From the standpoint of transport, major traffic congestion and problemns in the traffic
management are common place in the District. Furthermore the public fransport system is
seriously in confusion in terms of the volume of buses and their routes. '

These problems are closely related to the existing urban activities and environment in the
District. Major urban activities, commercial and business show a tendency to flee from the
District, moreover, the spatial configuration of the function are in disorder along with con-
tamination of channels. In conclusion, the Central District has not been able to keep pace
with the rapid urbanization process of the Metropolitan Region, and every aspect of urban

problems is manifested in the District.

The future metropolitan development requires the Central District to be the primary region-

al center to underpo extensive urban renewal. This is because, from the viewpoint of reason-

able regiénal development, more efficient regional core has to be established with appro-
priate creation of sub-centers.

“Thus, the urban renewal in the Central District has.to be a consolidated action to realize:
1) Revitalization of major urban activities. '
2). Development of rational transport systems’

"3) Improvement of physical environment .

Restructuring of the District including Barranquillita is proposed with the developmerit of a
road system, infroduction of bus circulation system, measure against Arroyo, creation of
open space, and other infrastructure development.

Integrating all these together, the renewal scheme in the Ceniral District is a most significant
action for the future development of the region.

To actualize the masterplan inchuding the above renewal sscheine, the following actions are
recommended: '

1. Establishment of New Planniﬁg Organization

All the planning aspects concerning urban development in Barranquilla are ranked he-
hind those of other large cities in Colombia, This may be attributed to the shortcomings
of the organization in charge of urban planning with close coordination with various

institutions. It is our understanding that the establishment of a more effective planning
office has been already proposed. ' '

In _this re_gard, it is recommended that this office will carry out, among others, the folio-
wing functions:
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2.

(1) Planning Studies

Based on and in connectlon with this masterplan study, the office is expected to
undertake: (a) preparations for guidelines and control system on urban develop-
ment (b) continuous studies on the various development plans in terms of more
detailed analysis, preparations for their realizaiton and so on. Special attention has
to be paid to the urban renewal plan for the Central District, the introduction of a
I"dll transit system and the Arroyo countermeasures.

(2) Information Development

For realistic platining and studies, data and maps on demography, economy, trans-

port and land use have to be collected and compiled. In addition to ad-hoc surveys,

a data collection/management system should be established permanently for their
* periodic up-dating.

(3) Monitoring and Review of Masterplan

A long ferm masterplan must also be ﬂex1ble and needs to be rev1sed on occasion,
maonitoring the current urban growth situation and the adaptablllty of the master-
plan. In this context, the masterplan has to be reviewed at least in the early 1990s.
At that time, the introduction of a rail transit would be presumably an important
and realistic planning objective, especially if road development projects have been
delay_eﬂ for some reasons.

(4) Planning C001dm1t10n

Vanous problems and programs have been made and Jmplemented wrihout Lompre-

henswe planning concepts Examples are housing schemes expanding rapidly to

suburban areas and the decision of new bus routes without coordination among bus

‘companies. These facts have added much to the disorderly development of the city
~and theleglon

Accordingly, the office of the New Plamnng Organization has to be the center for
coordination of individual plans and proposals by different entities,

Financial Resources

. In order to realize the masterplan, is essential to establish a solid self -sustained fund as

well as fo utilize the vitality of the private sector and to introduce the central govern-
ment fund. In this respects, the following are suggested:

(1) To apply the current fax system more strictly: A possibility exists to increase the
tax revenue, even at the present rates, by more strict apphcahon of the tax regula-

fions.
(2) To app]y, more strongly, the beneflt principle: The primary benef!marles of the road

and bus facility development are car OWners as. well as inhabitants a]ong the road,
consequently in prmcnple the car owners and inhabitants should shoulder the costs.

(3)' To reform the current tax system: In connection with item (2} above, the current tax
system should be reviewed, as necessary. Specifically the present rate of taxation
being the principal source of FEI (Special Investment Fund) should be studied. In
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order to make road administration more ﬂexnble 1t is also recommended to com-
mingle the tax revenue for road development, cunently managed by individual
each local authority into a metropolitan road fund, if p0351blc

(4) To establish public enterpnses New pubhc enterprises should be set up to under-
take such profitable public-type business as bus ter minat and Barranquillita develop-

ment. Their profits should be reinvested in public works.

(5) To introduce new development method: Further efforts should be made to decrease
the burden on the public investment, while increasing the public revenue. To accom-
plish this, it is desirable to look for new wrban deveiopmﬂn_t methods such as “re-
plotting system” and “and” right conversion method”.

3, Public Relations

Well informed citizens, and cooperation on tax payments and the usage of such taxes are
essential in order to carry oul a large-scale urban reconstriuction and infrastructure devel-
opment. Consequently, citizen participation in the planning process is also important.
On the other hand, the contents of a plan should be broadly:dissei_ninatec! through the
mass-media and into appropriate concerned groups. Especially in case of urban renewal,
no project could be accomplished without deepening the understanding of the directly
interested people as to the purposes, method and effects of the project.

4, Feasibility Study

As the major large scale projects, the following are identified through the master plan
study.

Urban Renewal/Development of the Central District.
Road Network Development.

Development of Bus Transport System

d. Development of Rait Transit System.

Development of South S'u_bcen ter Area.

I.  Development of North Subcenter Area.

o w
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As for the projects with high priority, it is recommended fo undertake a feasibility study
at an early stage.

Antong the above, the study related to the urban renewal/development of the Central
District should be most urgently carried out since the Central District has nuUmerous
problems in its land use, transport, enviromment, etc., while it is expected to be the most
‘important regional core of the Caribbean coast.

This feasibility study may involve the studies on the urban renewal scheme and the sup-
porfing infrastructural developinent projects such as lOEld Lal‘lul termmals etc

In order to realize the urban renewal, it is necessary for the pubhc sector to mduce and '
involve the pnvate sector. In this sense, the study may also include the study on the
1enewﬂ/development measures which can be eifectively applied to brmg saving from the
public investment for its linplcmea1t'mon
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