6.4 Planned Targeta of Industrial Park Development

6.4.1 Selection of Target Induscry
(1) Fundamental Point of View

First, it should be noted that there are many approaches to
classifying manufacturing industries, depending on the analytical aims
or methods.

In this research, 1t 1s supposed that iIndustrial locatlons are
influenced by not only area condition such as land, water supply, and
jabor force, but also social and political factors such as organization
and governmental policy of development. Therefore we considered several
categories of industries related to the following problems: (1) over
population in San Jose metropolitan area, (2) uncontrolled land use in
suburban areas, (3) exlstence of depopulated rural areas and (4) emerg-
ing problems such as environmental pollution.

In the Gran Puntarenas area, traffic conditions will be greatly
improved in the near future by the construction of roads and a new port.
Certaln industries for dindugtrial parks should be studled from long-

term, macro-scople and reglonal perspectives.

(2) Orlentation for Strategic Classiflcatton

Here we proposed two categories of manufacturing industries:
(1) industries whose location 1s strongly influenced by urban agglomera-
tion, (2) industries whose locatlon 1s somewhat influenced by natural,
technological or historical situation.

(1) Industrial location related to urban agglomeration

1) in the metropolitan area
11) in local areas

(2) Industrial location related to other factors

i) special products or historical speciality of local area
11) dependency on local resources (e.g., agricultural or
fishing)
111} relationship with other industries
iv) connectilons to large-gcale complex heavy industry
v) other speclfic conditions
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Industries having characteristics listed under (1) are
particularly akin to conditions which are peculliar to urban areas, such
as:

(1) size and connection of urban population;
(ii) existing industrial agglomeration;

(1ii) complex of urban function.

This category of industries dependent on location includes
metalic and mechanie industries and thelr related industries, some
textdle, printing and food-processing industries., Many of the above
industries are listed because this category includes various small
businesses generated during rapid urban growth. Moreover, this indust-
rial divexrsification is attributed to the fact that area is a market for
consumer products and, at the same time, it provides easy connection to
production processes, ready accessibility to technical, managerial and
information sources, because of the proximity of varlous related indust-
rles.

Economlcal political functions, educational, sclentific,
cultural faecllities, urban atmosphere etec. attract managers, technlcians
and laborers, all of which offers an important backgrand for the deve-
lopment of enterprlses and human resources,

Thls survey does mot study the relatlonship between urban and
industrial agglomeration,but Lt can be eclarifiled by investigations -
conducted by corresponde ~ upon maln industries in the metropolitan area,
and case studies of various products.

A long-term program of industrial parks should be based upon
research surveys which analyze among already-established urban orilented
industries their nature slze and classification, These are Iindustrles
which would face difficulties is of locating in the over-connected urban
environment, When the accessibility of Gran Pun—-arenas to San Jose is
improved, the attraction of many urban oriented industries would contri-
bute to the gtabilization of the population of this area.

In order to determine which industries should leave the
metropolitan area, the following points should be checked: (1) great
potential to grow consistently with population, but (ii) relatively
small ratio of value added per area of industrial site and the compara-
tlvely low ratio of added value/industrial site.

Those industries related to (2) are as followa:

a) Wood processing and furniture: they utilize traditional
designs or unique production technics.

b) Industriea which utllize sea resources and mining resources
In Puntarenas we can find refrigeration processing of
shrimp, tuna caoming, salt, mining and diatomite production
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¢} Varlous smallerw«scale industries that process materlals,
parte, or semi-processed production for exdsting lndust-—
ries, repair equipment, or subcontract one part of the
production proceas,

d) Industriles related to large-scale chemical and steel
plants. The production processes are combined directly
plpe lines.

e) Other industries, whose conditions of location are re-
stricted physically, such as the ship building Industry
in Puntarenas.

In the above, d)} is determined in general from the standpoint
of national development; a), b), c¢) and d) are determined u on feasibi-
lity studles of production ltems, taking into consideratio the special
conditions of Puntavenas,

6.4.2 Characterlstics of the Industrial Districts and Parks

The industry which has Ffuture growth potential vis—-a-vis this
area is agro-industry. Therefore,priority should be placed on the plan-—
ning of dindustrilal parks for the agro-industry.

If we set the populatlon target of thils area dn the year 2000
at 150,000, however, industrial employment (including constructlon)
should dncrease to about 10,000 persons. Therefore in order to crysta-
lize on this situatlon;many other manufacturing industries which would
tend to further concentration of the urban area should be established
in this area.

The following Table 6.7 shows the locatidon of Industrial areas
over the long~term, Areas designated No. 1l and No. 2 are those ilndusi-
rial parks which used to have thelr development more precise. Areca No.

3 has zoning which restricts land utdilization, but it will be developed
after the new port of Caldera opens.

Number 4, indicated in the table, is land reserved for future
development, which will be continued after the completion of the above
mentioned two or three parks.

Number 5 may not be developed as an industrial park but should

be restricted Iin ite land use and industrial combination, a combination
induced according to the needs of the urban populatilon.
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Figure 6.11  Concept Plan Ib (Structure Plan)
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Figure 6.12 Concept Plan Ic (Sketch of Factory Nursery)
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6.5 Conslderatlion of Related Facilities Concerning Industrial
Development of the Hinterland

Permanent residential and other facilities forx port staff
and longshoremen is necessary,

6.5.1 B8taff

One of the problems that ports of developing countries must
overcome is the maintenance of suitably talented men who can manage
and contrel a port.

They must control the flow of persons and materials and assure
efficlent functioning of operation. Despite the importance of thig work,
personnel are often attracted to desk work or project arrangement under-
taken by the Central Government. This is attributed to the following
facts: the port is situated far from Meseta Central (a fact common to
all new harbors), working hours are long, loading facilitiles are inade-
quate and working condltions are unpleasant owing to the climate. Re-
creational or cultural facilities are generally not found in new portas,

The problem of maintaining sultable staff and workers in the
port of Caldera is certaln to arilse in the near future. Tt ig necessary
to resolve this problem as part of the development of Gran Puntarenas,
especially considering urban environment facilities within the port area,
The efficlent management of a new harbor will be important vis-a~vis the
natlonal economy. Therefore, the staff should be trained in their own
harbors] the training of dock workers should be organized in the local
areas. Institutional planning is reportedly being undertaken to main-
tain talented persomnel and to introduce equipment for apening the new
port of Caldera.

6.5.2 Longshoremen

According to the new Puntarenas Harbor Construction Plan {'73
OTCA), the loading capacity of the new harbor is estimated to be 500,000
t/year. This was estimated by setting the loading capacity of one
gang (24 people) to be 20 t/hr for general cargo. Eight hour shifts,
effects of rainy seasons, strong sunlight and high temperature were
also taken into consideration in this estimation. (The present loading
capacity of ports ls estimated at 10 t/hx for one gang loading general
cargo, owing to the retardation of mechanization.)

The number of needed laborers has been estimated on the basis
of projected cargo, 500,000 t/year, for Caldera harbor. Labourers are
estimated to total 330. This number includes warehouse workers, guard-
men, clerical employees, pllots, etc. When including also dependents
and people assoclated with related services in the hinterland, the total
becomes approximately 1,200,
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330 people Unmarried (50%) - 165
(longshoremen etc.)—
Married (50%) - 165 Total
, 1,200
Family (3 people/family) - 500

Related services (20% of the total) - 200

The problem of obtaining suitable dock workers needed in the
near future is not so difficult to solve compared to resolving those of
management of staff, This is because people are expected to move from
Puntarenas to the new port. But to cope wlth problems related to the
irregularity of loading,and the mechanilzatlion or modermization of the
port, 1t will be necessary to stabllize a supply of quality labor. Some
kind of welfare facllities will be requlred at appropriate spots in
both ports.

Besides the demanded labor supply, pecple also connected with
construction industry, livestock and fishing industries are expected to
flow in. Together with the problem of maintaining suitable lahorers as
mentioned above, technlcal training centers for machinery and transporta-
tion systems operators should be established.

6,5.3 Necessity of Related Facilities

A comprehensive tralning center should he planned as a Joint
facility - with related government offices - aimed at supplying tech-
nical workers needed in land transportation and inland industrial areas
together with the above mentioned maritime workers (consisting chiefly
of managing staff, and longshoremen). One sultable site for these
facilities might be the hilly area around Mata de Limon near Caldera.
An alternative might be the seaside industrial park In Puntarenas clty
or its adjacent reclaimed land (proposed plan).

6.6 Experiences of the Development of Industrial Parks in Japan

6.6.1 Performance

In Japan both governmental and private organizatlons have
carried out the planning and construction of industrial parks. Indust-
rial parks are also sometimes called industrial estates. These two
organizations took the leadexrship in this new field and thus have
contributed to the recent development of industrial parks, which became
the basis of drastic economic growth in this country. In this sense,
they are so-called frontiersmen, or actual development commanders.

These organizations are classified mainly into four groups as followa:
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(a) Government Agencles

(1) The Japan Reglonal Development Corporation
(2) The Small Business Promotion Corporatilon
(3) The Housing Development Corporation

(4) The Environmental Pollution Control Service Corporation

(b) Local Government Agenciles

(1) Prefectural governments and municipalities

(2) Local government-affiliated institutions and corporations

(c) The Small Business Cooperative

The cooperative 1s subsidized by long-term and low-interest
loans from both the Small Business Promotion Corporation and the pre-
fectural governments. Each cooperative erects 1lts own industrial park.
An enterprise, a member of the cooperative, must observe the basic rule:
the enterprise iltself should remove its plant and ite related faclli-
ties, which are located in built-up areas, into planned industrial
parks,

(d) Private Land Developers
Private real estate companies and general construction compa-
nies set up joint venture companies and share the risk in the construc-
tion of industrial parks.
6.6.2 Breakdown of Operation Expenditure
(An average for approx. 1,000 sites)

Land 30% (Inland - 35%, coastal industrial zone ~ 28%
for fishery compensation)

Land reclamation . 9 9
Land levelling Yy 35% ¢22% inland, 40% coastal)

Facilitiles 17% (mainly road construction and dralnage works)

Interest on 11%
loans
Rent for offilce

and other %

VI-40 -



Table 6.8 Performance of Industrial Parks Development in Japan (1975)

Adminilstrative Organ Number of Area of Area Sold <C/B>
Industrial Parks (ha)
Parks (A) (ha) (B) (c)
1) Government Agenciles 145 4,480 2,560 0.57
(12) (7) (6)
2) Local Government 921 60,500 36,180 0.60
Agencies and Other (76) (89) (90)
Related Corporations
(1) Local Government 629 44,270 30,570 0.69
Agenciles : (52) (65) {76)
(2) Local Government 292 16,230 5,610 0.35
Offlciated Organi- (24} (24) (14)
zations
3) Private Developers 148 2,580 1,430 0.55
(12) (4) (4)
Total 1,214 67,560 40,170 0.59
(100) (100) {100)

Source: Ministry of Internatilonal Trade and Industry, 1975

1) Government agencies include the Japan Regional Development
Corporatlon and the Housing Corporatiom.

2) Local government agencies include the Land Development
Corporation, joint venture organizations of the public
and private sector.

The Small. Business Promotion Corporation was involved in 218 projects
during the period of 1961~1974 and is included in 2). The Environmental
Control Service Corporation was involved in 57 projects during the
perlod of 1966-1974 and is included in 1).
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Breakdown of Assets
Loans 49% (in case of local government -~ 80%)

Self-prepared o
capital 26%
Advancement of

payment for pant site 15% (in case of reclamation of coastal

zones -~ 31%)
Other 11%

Operation Period

Site purchase 2 years
Development 3 years
Sale 3 years
Total average 8 years

(Except large-scaled land reclamation which requires 10 to 20 years)

6.6.3 Background of Reasons for Expanding the Construction Business

(a) It becomes essential to control the following environmental
destruction which has been caused by recent excessive con-
centration of population and industry.

~ Pollution problems, change in traffic and transportation.
-~ Shortages of housing, land, and water.

(b) It becomes difficult to retain a sound communilty because of
outgoing of population and low standard of living conditions

in depopulated areas.

6.6.4 Related Corporations for Industrial Parks and Operation Systems

The following three corporations' experiences should be very
helpful to promote the development plan of the Gran Puntarenas region.
(a) The Japan Regional Development Corporation.
(b) The Small Business Promotion Corporation.
(¢) The Environmental Pollution Control Sexvice Corporatiom.

The activities of these three corporations are as -
follows:

Note: The Small Business Promotion Corporation does not handle actual

construction business but undertakes guidance, assistance and
investment. Each cooperative carries out construction.

VI-42



Japan Regional Development Corporation

Attaining a high level of dindustrialization and urbanilzation,
Japan has made rapld progress in developing regilonal development tools.
Fnvironmental pollution, traffic congestion, goaring prices of land and
other problems have occurred as a result of recent excessive concent-
ration of population and industry around the three largest metropolitan
areas in the country.* On the other hand, rural areas have suffered
from depopulation and deterioration of farm villages caused by the

exodus of youth.

These problems of overpopulation and underpopulation, which
are expected to become more serious according to current forecastas,
need urgent and drastic political changes to achieve balanced growth,
and to prevent the breakdown of the glgantic megalopolitan areas.

With this situation as a background, the Japan Regional
Development Corporatlon was established as a governmental corporation
in 1974.#%% The aim of the corporation is to attain a reglonally
balanced nation by relocating people and Industrles from metropolitan
areas to local areas, by developing new towns — some of which are
centered around unilvergities and in rural areas to deal with the
population increase - and by implementing regional development plansg
in cooperation with provinclal govermments and mundcipalities.

* Densely inhabited core cities of the three regions are:

Population (1000) KmZ Person/ha

Tokyo (capital cilty) 8,420 579 145
Osaka 2,720 206 132
Nagoya 2,070 326 64

Source : National Census 1975.

Note : Figures correspond to central areas (wards) in each
city, not to the administrative area of the
munlcipaldity.

** The Corporation for Relocatlon of Industry and Development of Coal
Mining Areas, which was established in 1972, was reorganized into
this corporation.
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Purposes of the Corporation

The purposes of the corporation include (1) contributing to
the attainment of a sultable distributlon of population and industry apg
(11) promotion the welfare of rural areas by dispersing people and many-
facturing industries from metropolitan areas to rural areas and working:
toward reglonal development.

For realization of these purposes, the corporation 1s engaged
In many aspects of planning and development projects of local areas.
Activities include both the preparation and implementation of projects
for specially designated industrial and residentlal areas,and promotion
of the deconcentration of industries.

Activities
(1) Deconcentration of Industries

a) Financing

Loane are granted for relocating the manufacturing industries
from excesslvely concentrated industrial areas to less industria-
lized areas. The Corporatilon makes relocatlon of loans up to
50 percent of the total cost of relocation and/or up to 80 per-
cent of the assessed value of the land to be vacated. Terms
of payment. of loans are up to three years, or untill the land
to be vacanted can be sold. Another condition requires that
the land to be vacated must be used for the betterment of the
area. If no sultable purchaser of the land can be found with-
in three years after the relocation loan is made, the Corpo-
ration will purchase the land,.

b) Industrlal park development is concerned both with the develop-
ment, management and sale of industrial parks in less indust-
rlallized areas and the construction of related dnfrastructures
and facilities for people working there,

(2) BRegilonal Core City Development in Rural Areas

a) This development involves the development, management and
sale of land for residential lots, industrial sites, commercial
centersg, campuses etc,, which are necessary for reglonal core
citles. Cities currently planned will be economic and cultural
centers of each regilon and are located outside the three major
metropolitan areas.

b) It also involves the construction, management and sale of
urban facilities for private and/or semi-private use, including
educational and cultural facilities, hospitals, government
offices, shopping centexs and facilitles for recreation.
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c) Construction, management and sale of public facilities, which
are required for new towns, such as roads, parks, sewerage
systems, green belts, plazas, and other facilities, are
other functions of this development.

d) The implementation of projects, such as urban renewal, land
readjustment, inland port construction and other projects, is
stipulated by the "City Planning Law."

e) Finally, it involves implementation of large scale projects
for comprehensive and planned development of specilally
designated areas.

(3) Redevelopment of Coal Mining Areas

To facllitate activitles of manufacturing industries in
impoverished coal mining areas, the Corporation is also engaged in
preparation of land for factory sites, construction of factories, build-
ings for lease or sale, supply of water for industrial use, investment
in the enterprises and loans for plants.

The redevelopment work of the Corporation is a continuatlon
of the actlvities of the Agency for Promotion of Coal Mining Areas
which was founded in 1962.

Guiding Principles for Development

a) The basic guilding principle of the Corporation in its develop-
ment activities is to respect the opinions of local inhabi-
tants, The Corporation appralses and selects sites for deve-
lopment from among the applications submitted by local govern-—
ments. The opinions of local inhabitants are reflected in
the master plan of each project.

b) The Corporation makes every effort to protect the environment
and prevent pollution caused by development. Environmental
assessment studies are conducted to assure that development
is Integrated with nature.

¢) As projects of the Corporation have a close relatilonship with
those of the central govermnment, prefectural governments and
municipalities, the Corporation cooperates and co—~ordinates
its activitles with the respective organizations for imple-
mentatlon of projects under the comprehensive regional
development plan,
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Number of Projects in Progress

Regional core citles veiareres b
(population is approx. 100,000 - 200,000)

Industrial parks Y
(100 - 200 ha average)

Coal Mining Area Redevelopment
(factory sites; 3 - 200 ha) .... 21

Funds budgeted for Activitles in Fiscal 1976

Reglonal Core City Development vevensasss 35,0 (billion yen)

Deconcentration of Industries srerevenes 19,5

Redevelopment of Coal Mining Areas ........ 27.7

Total 142.2

Small Business Promotion Corporation

The Corporation was established in August, 1967, in accordance
with the "Law of Small Business Promotion Corporation," as an organi-
zatlon to carry out the measures designated by the government for small

and medium enterprises. (Hereinafter we call small- and medium-enter-
prises '"smaller business.'")

Four major actilvitiles carried out by the Corporation are as
follows:

(1) Assistance to the guldance activities conducted by the
prefectural governments.

(11) Giving credit to smaller business through the
prefectural governments.

(1i1) Training instructors in smaller business guldance
activities.

(1v) Information service to the prefectural governments
concerning smaller business.
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Flow Chart of Business Activities.

~ Small Business
the government 1) money transfer Promotion Corporation
2) direction '
) Prefectural Small
1) credit Govarnment 1) credit Buslnessmen
2) co-operation in ' 2) guldance
guldance :

3) training
4) information

(1) Loans and Guildance Activities

Loans of the Corporation have a stronger character in policy
financing than those of other government-afflliated institutions.
Therefore, they are characterized by the following aspects,

a) Loans of the Corporation are exceptionally long-term eredlt with
a low rate in Interest.

b) They are glven, accompanied by consultation and guidance service.

¢) Projects and facilities eligible for loans are all appointed
by laws and ordinances,

So far as the consultakbion ond guidance activities are concern-
ed, they are free service performed by the Corporation in cooperation
with the prefectural governments and are given according to the process
of the projects eligible for loans, in other words, from planning and
construction to business management.

Credits are given in the form of equipment funds through the
prefectures to smaller businesses which are making efforts for the
modernization and rationalization designated by the government as
structural strengthening activities.

Besldes this type of credit through prefectures, there is
another type of credit given by the Coxporation to the prefectural
governments themselves which acquire lands, construct factories and try
to sell them to smaller businesses by installment.

The kinds of the structural strengthening activities of the
Corporation are as follows:
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(h) Promotion of Joint Small Factories

This activity aims at promoting the grouping of smaller
businesses which engage in the same or the related trade, for the
purpose of enjoying the benefits of economies of scale.

(1) Promotion of Preceding Acquisition of Real Estate

In order to carry on business in large-scale, such as in an
industrial estate or wholesale estate, it 1s necessary to acquire large
tracts of land, In this case, as for the small business, the most
serious problem is the remarkable increase of land price.

This activity aims at solving this problem, By giving credits
to prefectural governments and development corporations, they are able
to acquilre large grounds as future sites for small firms.

This system 1s thought to be very favorable, because the
amount to be born by small firms 1s limited only to the real cost in
spite of the remarkable increase of market price.

(3> Besildes the above-mentioned activitles, credilt is given
to the industries specified by the law,

(2) Training

In order to promote modernization and to strengthen the struc-
ture of smaller business, Small Business Promotion Corporation carries
on two types of training. One ls the training for instructors who
compose the staffs of prefectural governments and are in charge of
guidance for smaller business, The other is the special training, for
smaller business, which might be difficult to be carried out on the
prefectural leyel,

To execute the training activity smoothly, the Corporation
established Small Business Training Center and a dormitory for trainees.
A great many tralning courses are held and are subsidized by the govern-
ment:,

50 far as the technilcal training 1s concerned, the Corporatﬂm
provides many unique machines which have never been used elsewhere for
training.

(3) Information Service

Small Business Promotion Corporation makes various kinds of
regearch to promote the modernization and to strengthem the structure
of smaller business. The Corporation also makes a study te carry out
guidance activities. The results of the research are proffered to all
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(a) Promotion of "Grouping'" Factories, Stores (wholesale),
Trucking Centers, Warehouses, etc,

This activity aims at the grouping either of factories, stores,
garages and warehouses through the activity of busginess cooperatives
or of other similar types of organizations in order to improve business
cireumstances and productivity,

(b) Promotion of Establishment of Joint Facilities

: This activity alms at promoting the establishment of joint
facilities through the activity of business cooperatives in order to
better benefit,

(c) Promotion of Merger or Participation
This activity intends to promote the merger or establishment
of jointly participating companles in order to attaln the optimum size
of business.
{d) Promotdon of Joint Retall Stores
This activity aimg at promoting the eastablishment of shopping
centers or super markets by small retallers through the activity of
business cooperatives in order to ratlonallze management,
(e) Modernization of Shopping Districts
This activity intends to promote the renovatlon of shoppilng
districts by small retailers through the actlvity of businegs cooperatives
for the purpose of realizing modernization.
(f) Promotlion of Voluntary Chains by Retall Stores
This activity intends to promote the establishment of voluntary
chalng by retail stores, maintaining their independence, for the purpose
of enjoying the merits of scale.
(g) Promotion of Joint Computation
This activity aims at promoting the esgtablishment of a joint
computation center, in the form of cooperatives or jointly participating

companies of smaller businesses, i1n order to actualize the rationalization
of management.
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the guidance organizatlions. Besldea, the Corporation carries out the
activities of technical development and information service for smaller
business.

The Environmental Pollution Control Serviece Corporation

The Envirommental Pollution Control Service Corporation was
egtablished in 1965 in conformity with the EBnviroamental Pollution
Gontrol Service Corporation Law and performs the undermentiloned
businesg,

Business Actilivitles of Control Service Corporation
(1) Construction and transfer business for manufacturing cooperations:

(a) Construction and transfer of jeint pollution control facilities,
(b) Construction and transfer of buildings for joint use of firms.
(¢c) Construction and transfer of sltes for removal of factoriles.

(d) Constructlon and transfer of jolnt welfare facllitles.

(2) Loan Business:

(a) Loans for the Installation of joint pollution control facilities.

(b) Loans for the installation of individual pollution control
facilities,

{(c) Loans for the installation of iIndustrial waste treatment plants
established by the industrial waste treatment agents.

CONSTRUCTION AND TRANSFER BUSINESS

Areas eligible for construction and transfer business are the
undermentioned, concentrating thereln on factories and firms.

(1) The areas where alr or water pollution 1s serlious or may become
serious in consequence of the operations performed in factories
and firms.

(i1) The areas being specified by the regulation under Clause 1,
Article 3 in the Noise Regulation Law, (the 98th Law in 1968).

(111) The areas being specified by the regulation under Article 3
in the Offensive Odor Control Law, (the 91lst Law in 1971).
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(iv) As for the noise control facilities and the offensive odor
control facilities, the areas designated by the Director
General of the Environment Agency are eligible in addition
to (11) and (4i4).

This designation is made 1n review of the present or expected
level of nuisance due to noilse or offensive odor.

(1) Buildings for Joint Use (Factory Apartment Bullding: Flatted Ox
Terraced Factory)

Even 1f In the case wherein the individual factoty or firm is
unable to get satisfactory results with the mere establishment of the
pollution treatment facllities, if several factoriles and flrms in the
same industry cooperate to comstruct a cooperative bullding which
utilized shared facilities to prevent pollution instead of the usual
factory bullding, it would be possible to achieve satisfactory results
in the prevention of pollution. Besides planning further modernized
facilities by appropriating a part of the bullding for a cooperacive
workshop, cooperative warehouses and joint welfare facilities, 1t would
serve not only the prevention of pollution but also both medernlzation
and rationalization in the entire production and management and the
consolidation of area of clty streets, too., The control service
corporation ls prepared to comstruct buildings for joint use and trans-
fer them by long-term installments at a low rate of interest, when such
a joint use of bullding is necessary in a concentrated area of factories
and flrms.

(2) Green Buffer Zone: PYarks & Green Belt

For drastic solution of the problem regarding the industrial
pollution in an urban area, first comes the question of whether Lhe
utilizable land is reasonably allocated or not. For this purpose, it
is required to investigate the establishment a buffer area shutting
off the industrial parts from the residential parts in the areas being
liable to cause heavy pollution. In the buffer zones, it will be de
girable to establish welfare facilities including parks, green areas,
athletic flelds, etc. The control service corporation is prepared
(1) to construct the green area and athletic fleld, etc. as a buffer
zone In areas liable to cause heavy industrlal pollution In consider-
ation of the conditlons of location for the factoriles and firms, geo-
graphical and weather conditions, ete., (2) to establish the facllities
to serve jointly the welfare of both employees in factories and flrms
and the neighborhood and (3) to transfer the above-mentioned by long-
term installments at a low rate of interest. Since 1968, in regard
to the green buffer zone to be established in conformity with the city
plan, the Japanese Government has been offering subsidy money.
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Table 6.9 Government Subsidy Money for the Filgcal Year

(unlt: 1 million yen)

Government Government Government
subsildy subsgldy subaldy
Year money Year money Year money
1968 250 1971 570 1974 2,755
1969 215 1972 800 1975 2,655
1970 280 1973 2,200

(3) Joint Pollution Control Facility (Treatment Facility for
Joint Service of Producers® Co-op)

Soot and smoke, wastewater, toxic & hazardous gas, noise,
etc., that are generated as a result of the work in factoriles are the
objects specified by the Air Pollutlon Control Law, Water Pollution
Control Law, Noise Regulation Law, Prefectural Regulations, etc. An
enterprise 1ls required to establish the facilities to prevent and
exclude all these industrial pollutants. In this case, 1t is advisable
to set up facilities for joint use of several enterprlses, rather than
each individual enterprise setting up its own facility, because it
would be profitable in respect to the cost of treatment and the location
in constructing the facilitiles.

The Control Service Corporation constructs, on behalf of users,
for joint use of factories such facilities (including attached facilities
and sites) as soot and smoke treatment, wastewater treatment, dust
treatment, specifled substances treatment disposal facilities, low-
sulfurous fuel storage for emergency, noilse control facilities, offensive
odor control facilities, and industrial wastes treatment plants and then
transfers the abovementioned facilities to the users (or specified con-
trollers) by long~term installments at a low rate of interest.

Wastewater treatment facllitles are those facilities that
dispose of contaminated substances floating and dissolved in sewage
or waste liquld. Disposal 1s attained through devices that use the
method of precipitation, filtratlon, centrifugalization, concentration,
floceulation, adsorption, extraction, ion exchange, meutralization,
biological treatment, mixing, underground permeation, drying, etc.
(Public sewage, basin sewage, and city sewage are excluded from eligible
business.)

Dust treatment facilities are those facllities that prevent
substancea that come about when a substance 1s broken, sorted or dis-
posed of or accumulated by other mechanical treatment, Besides the
precipitation device or dust arrestor, the device prevents partilculates
from scattering by the method of watering, coating, closing, etc.
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Soot and smoke treatment facllitles are those facllities that
dispose of (1) sulfur oxildes generated as a result of combustion of
fuel and the like, (2) soot and dust generated as a result either of
combustion of fuel and the like or of the use of electricity as a heat-
source, (3) cadmium, chlorine, hydrogen fluoride, lead, their compounds,
etc,, which are generated as 2 regult of combustion, synthesis, resolution
and other treatments, (excluding mechanical treatments), and (4) toxic
& hazardous substances belng liable to adversely affect human health or
living environment. For treatment of substances in gaseous form, the
elutriation (including the absorption), neutralization and adsorption
treatment device (Including a high stack of more than 70 meters
having the purpose of diffusion disposal) are included; for disposal
of substances in particle shape, dust-collecting methods such as gravity
gedimentation, inertia separation, centrlfugalization, filtration,
elutriation, electric precipitation, sound wave agglomeration etc. are
included,

Specified substances treatment facilities infer the disposal
of specified substances prescribed in the Air Pollution Control Law
(e.g., ammonia, hydrogen fluoride, hydrogen cyanide, carbon monoxide,
formaldehyde, methanol, hydrogen sulfide, hydrogen phosphate, hydrogen
chloride, nitrogen dioxlde, acroleiln, sulfur dioxilde, chlorine, carbon
bisulfide, benzene, pyridine phenol, sulphuric acild (including sulfur
trioxide), sllicon fluorilide, phosgene, selenium dioxide, chlorosulfonic
acld, yellow phosphorus, phosphorus trichloride, bromine, nlckel
carbonyl, phesphorus pentachloride and mercaptan).

Low-sulfurous fuel storage faclllities for emergency. The
sulfurous quantity of stored fuel must malntaln a 1.2 percent minimum
and follow the pollution reductlon plan noted by the Prefectural
Governor in conformity with Clause 2, Article 23 in the Air Pollution
Control Law, The attachments such as oll pilpe, conveying pump,
valve changeover device, thermostat, stirring device, etc. are algo
included.

Noise control facilities are utilized by constructing sound-
proof buildings to prevent noisze and vibrations from happening through
ventilation, shock, etc. or soundproof rooms (bullt of concrete,
conerete blocks, or wood and attached with sound absorbing material on
the ingide, while the entrance and exit are fixed with a double type
door respectively or doors with sound absorbing material are attached
to the inside), and by utilizing such devices as hanging base, silencer,
silencer device (facilities with silence box, soundproof cover, sound-
proof hood, etec, with sound absorbing material attached to the inside),
sound sheltering fence (bullt of ferro concrete, concrete, brilcka,
concrete blocks, ete, with a hélght of more than 2.5 meters) and sound
sheltering wall (including a part of the ceiling). (Selections form-
ing the common factory structure are not included.) :

- Offensive odor control facilities are those facilities that
Prevent malodorous substances prescribed in the Offensive Cdor Control
Law (e.g.,, ammonia, methyl mercaptan, hydrogen sulfide, methyl sulfide,
tri-methyl amine) from discharging (including leaking).
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For treatment, the device uses the method of thermo-decompo-
giltlon, elutriatdion, absorption, neutralization, adsorption, ion exchange
oxldation, reduction, electric precipitation, chemical treatment, dig-
solutilon, etc. and another device that uses the method of cloging,

Industrial wastes treatment plants are those plants that dis-

pose of industrial wastes prescribed in the Waste Disposal and Public
Cleaning Law. TFor disposal, the device uses the method of fractiona~
tlon, collection, preservation or transfer, thus preventing pollution,
miintaining safety and stability or decreasing the quantity of pollu-
tlon.

6.7 Definitlon of Industrial Districts and Industrial "Parks"

An organized or plamned industrial district is a tract of
land subdivided and developed, based on a comprehensive plan or the
use of Industrial communities., The plan includes detailed provisions
for streets, parks, green and utilitles, These facilities should be
installed before the sale or lease transactlon of sites. Otherwise,
they should be installed later. These installations are necessary
provisiona to protect the occupants. To define the term, industrial
parks, the following descriptions are quoted from "Industrial
District Restudied,"™

The comprehensive plan must insure adequate control of the
area and bulldings through zoning, private restrictions incorporated
ag legal requirements in deeds of sale or leases, and the provisilon
of continuing management, all with a view to protecting the invest-
ments of both developers of the distriect and Industries occupying the
improved sites. The management handles negotiations with local
governmental authoritles on behalf of the tenants, and 1t may erect
buildings prilor to sale or lease for gpeculative purposes.®* A Report
on the Dartmouth College Conference on Industrial Parks, prepared by
William Lee Baldwin, sponsored by Arthur D. Little, Inc. and The
State of New Hampshire, June, 1958,

The matter of further defining planned industrial districts

was the subject of congilderable discussion at th? Dartmouth College
Conference on Indugtrial Parks in June of 1958,i and resulted in the
above composite definition which incorporates ele@g ts of earlier

defindtlons p%blished by the Urban Land InstituteZ’ and the Department

of Commerce.é

* TUrban Land Institute, "Industrial District Restudied'": Technical
Bulletin No. 41, 1961; Washington D.C.

1/ PYor ULI'e contribution to the Dartmouth College Conference on
Industrial Parks, see "The Effects of Industrial Parks on the
Community," Urban Land, November, 1958.

2/ Planned Industrial Districts, Technical Bulletin No. 19, Urban
Land Institute, October, 1952.

3/ Organized Industrial Districts, U.S. Department of Commerce,
June, 1954, :
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Tndustrial 'Parks"

Although the term industrial "park' has become increasingly
popular over the past several years and ls now wildely used, to date only
one or two serilous attempts have been made to define an industrial park
qualitatively. William Lee Baldwin in preparing the final report on
the proceedings of the Dartmouth College Conference on Industrial
Parks noted the inabillity of the conferees to come to any unanimous
agreement as to specifically what constitutea an industrial park and
offered the following definition as a synthesis of the diverse opinions
expressed at the seminar sesslons:

An industrial park is a planned or organized industrial dis-
trict with a comprehensive plan which is designed to insure compatibi-~
lity between the industrial operatlions therein and the exlsting activi-
ties and character of the community in which the park is located. The
plan must provide for streets designed to facllitate truck and other
traffic, proper setbacks, lot size minimums, land/use ratio minimums,
architectural provisions, landscaping requirements, and specific use
requirements, all for the purpose of promoting the degrees of openness
and park-lilke character which are appropriate to harmonious integration
into the nelghborhood.

The industrial park must be of suffilcilient slze and must be
sultably zoned to protect the areas surrvounding it from heing devoted
to lower useg. The management 1s charged with the contlpuwing responsi-
bility of preserving compatibllity between the park and the community
as well as protecting the investments of the developer and the tenants.

If the above defindition 1s accepted, an industrial park is
simply a more highly restridted type of planned industrial district
in which special attention and emphasis is gilven to aesthetics and
community compatibility. In actual practice, however, all too often
an industrial park 1s any industrial district or vacant tract of land
that the owner or developer chooses to call by that name, and any
relationship between the above definition and the character of
development found in existing "parks" appears to be coincidental.
Hence, in many instances the term ig nothing more than a semantic gimmick
used to gain community acceptance on the cne hand and to promote a
plece of real estate on the other,
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CHAPTER VII

. URBAN PLANNING

7.1 General
7.1.1 Introduction

Urban planning may be defined ag a continuing decilsion waking
process to determine future actions in order to reallze urban physical
environment desirable in the light of socio—economle and cultural goals
and aspirations of people in the commmity. In the context of Gran
Puntarenas, urban planning should be essentilally viewed ag a means of
coordination for publlc and private decisions which would have major
impacts on the future of the quality of living environment te avold cosl-
ly duplications and to achicve maximum efficiency In lnvestments.

When the gcale of a communlty was small and the pace of its
change slow, such coordination could have been achileved without a formal-
ly structured urban planning Function., When urban development in the
community was changing slowly or fellowing the past trends, a periodic
review of a master plan document would have been sufficlent as a tool
of coordination. However, there 1s every indication that Gran Puntare-
nas would be a focus of dynamilc soclo-economic change expected in Costa
Rica in next twenty years. Characteristics of such a change would be
quite different from what was observed in the past in terms of its scale
. and pace. In order to accommndate expected momentum for change and
growth, existing declsion maklug process for urban planning should be
reviewed and upgraded to cope with the new reallty.

Urban planning as a decilsion making process has two major
aspects; pollicy determination and policy effectuation., TUrban planning
1s first and foremost a process through which a community determines a
coherent set of long-range policles for the betterment of its physical
environment, Implicit in this statement is a need for a public forum
where all the interested parties of the community can take part in
deliberation and debates. All major alternatives open to the communilty
should be considered and evaluated in the forum. '
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lirban planning is at the same time a process of effectuating
determined policies. All major decisions or projects which might have
substantlal impacts on the quality of physical environment of the com~
munity should be assessed against the determined set of long-range
policies,

In the long run, success of regional development will be very
much dependent upon the kind of urban living environment which the
reglion could offer as more and more people will be living in urban areas
In the near future. This is particularly true in Gran Puntarenas becauge
its urban living enviroument should be pleasant and efficlent enough to
attract people from its hinterland who would otherwise move to the
Meseta Central Region.

7.1.2 Terms of Reference

Terms of reference for this chapter on urban planaing may be
summarized under three headings which correspond with three sections
following this introduction,

(a) Progress to Date and Assessment of Present Situation

In terms of progress Lo date in urban planning, there are two
major planning documents for Gran Puntarenag; VPlan Director prepared by
the Instituto Naclonal de Vivienda y Urbanismo (INVU) in 1969 and
Egtudio de Desarrollo Urbano Integral de le Zona Puntarenas-Barranca-
Caldera prepared by the Ingenleros de Centrvoamerica Ltd. (INDECA Led.)
in 1975. The former has been adopted as an official general plan for
the area since 1970 in accordance with the provisions of the Urban
Planning Law of 1968, The latter was commissioned by the Instituto
Costarricense de Puertos del Pacifico (INCOP) as a review of the former
to take dinto consideration poessible impacts of the construction of the
Port of Caldera and other projects not foreseen at the time when the
INVD prepared the original study. These two studies are to be examined
in the following part of this chapter and are to be related with existing
urban development in the study area.

(b) Urban Growth Potential

On the basis of the evaluation of the two documents and existing
urban environment in the study area, development potentials and problems
are then to be identified, WMention is to be made of the policy to
correct regional disparities and to decentralize industries in Costa Rica.
A set of objectives for the urban development in the study area is to be
formulated with a view to 1ts regional implications.

(¢) Development Policy Alternatives
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In the light of the analysis of past progress and existing
gituation and on the basis of the assessment of development potentials, .
possible alternative courges of action for the future are then to be
identified. Some alternative scenarios for the urban development in the
study area are to be postulated to asseass their possible dmplications.
gome policy alternatives for land use and circulation In the atudy area
are to be recommended for consideration, In orxder to effectuate chosen
policy alternatives, the setting-up of proper administrative tools i1s
essential. Some comments are to be made along this line of consideration,

7.2 Progress to Date and Assessment of Present Situation

7.2.1 Plan Director

As mentioned earlier, a planning document prepared by the urban
planning group of the INVU with a title "Plan Director Puntarenas' has
heen in force as the official plan to guide the urban development of the
study area since 1970 in accordance with. the provisions of the Urban
Planning Law of 1968. A brlef explanation of urban planning administra-
tion in Costa Rica 1a given here to facllitate the understanding of
those readers who are not famlliar with it.

(a) Urban Planning Law of 1968

The Urban Planning Law of 1968 is the basis for urban planning
administration in Costa Rica., Its provisions are divided into three
parts; Part One dealing with the National Urban Development Plan and
creation of the Urban Planning Office within the INVU, Part Two dealing
with the formulation of general plan and other regulatory means for local
urban planning and Part Three describing other supporting stipulations
including expropriation of land for public purposes.

The Natilonal Urban Development Plan is the statement of urban
development policy at the national level. Its objectives are to realize
orderly growth of urban centers, to establish satilsfactory balance bet-
ween urban and rural development by properly distributing population and
economic activitiles, to develop urban areas which would achieve the best
utilization of natural and human resources and to promote investments
for the improvement of living conditions. The Urban Planning Office
created within the INVU 1s to take charge of preparation and updating of
the National Urban Development Plan in cooperatlon with the OFIPLAN.

The Urban Planning Office is empowered also to offer planning sevvices
and to make recommendations to municipalities., It can also review pro-
posed general plan documents before adoptlon by munlcipality, examine
urban development proposals before approval, and reject them 1f they
violate provisions of the Urban Planning Law.

Section 15 of the Part Two of the Law gives jurisdiction over
urban planning to the municipal or canton level of government, subject
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to the veto power of the Urban Planning Office of the INVU. The main
Instrument of urban planning at the municipal level 1s '"Plan Director"
or urban general plan. Such a plan should cover the following aspects:

i) Statement of general policy for urban development,
id) Demographic study ilncluding its projection and distribution,
1i1)  Land use plan,
1v)  Circulation plan for streets and terminals,
v) Plan for community facilitles such as schools, parks, play-
grounds, hospitals, libraries, museums, markets etc.,
vi) Plan for public utilities such as water, gas, sewer, drainage,
waste dispogal ete.,
vii)  Urban renewal plan for conservation, rehabilitation, and
redevelopument .

The municipal council must hold a public hearing and obtain approval
frem the INVU before adopting a general plan officially. In order to
implement provislons of the general plan, the municipality may enforce
local ordinances or by-laws in the following areas:

1) Land use zoning,
11) Subdivision regulations,
iid) Official map designating public rights-of-way and land for
publiec purposes,
iv) Urban renewal actions for deteriorated or deterilorating areas,
and
V) Bullding codes.

In general, the Urban Planning Law of 1968 has adequate provisions for
regulating urban development in the study area.

(b) Instituto Nacional de Vivienda y Urbanismo (INVU)

The INVU or National Institute for Housing and Urban Planning
is an auvtonomous national corporation founded in 1954 for the purpose of
promoting housing and orderly urban development in Costa Rica. Basilcally,
the INVU has three major functions; develeper, loan lender, and planner.
As a developer, it can construct, sell or lend housing for those Costa
Rican families who cannot otherwise afford adequate housing by them-
gelves. As a loan lender, it can issue public bonds and provide mortgage
loans for housing. As a planner, it establishes the Urban Development
Plan at the national level and offers planning services to municipalities
as mentioned before. With combined ability to plan, ralse money and
implement, the INVU is a powerful agency for the improvement of housing
and urban development in Costa Rica. Because both technical expertise
and financial resources are very limited at the canton level of govern-
ment, the INVU should be playlng a central role for the planning of urban
development of the study area,
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{c) Plan Director

The foregoing explanation of the Urban Plamning Law of 1968
and the INVU should be adequate to make clear the characteristic of the
plan Director. The document was prepared by a team of professionals
under the direction of Leonardo Silva King in 1969 and officially adopt-

ed in April 1970,

The study was composed of three parts; first part giving a
general introductory remarks, second part providing a detailed analysils
of then existing situations in the study area and third part dealing
with conclusions and recommendations. The area covered by the study
includes the old town on the sandbar, Chacarita, El Roble and Barranca
extending eastward up to the Inter-American Highway. A target year of
1980 was adopted for projection purposes.

Aspects covered by the analysis of existing situation are
demographic and employment study, goclo-cultural study, land use, basic
social capital including community facilities and housing, public
utilities, and Iindustries and commerce. Major conclusions and recom-
mendations of the Plan Director are now presented in a summary form.

i)  Geophysilcal Aspects

Due to natural limitation, the city cannot expand within the
old settlement. Therefore it should be developed toward east
in the direction of Barranca. In addition, the filing-in of
the Estero near Pueblo Nuevo is regarded as a necessity to
provide industrial eites that require access Lo Lhe waterfront.

11)  Population and Employment

Population of Puntarenas Clty has grown at the same rate as
the natlonal population of Costa Rica. Given a general trend
toward urbanization, Puntarenas should develop industries to
increase gainful employment in order to mitigate the flow of
nlgration,

iid) Soclal Aspects

Public apathy is considered a problem; and the promotion of
community development associations Is advocated.

iv) Land Use and Urban Expansion

Incompatible land uses occurred due to the lack of urban develop—-
ment plan in some areas. Buffer green belts should be developed
to protect public health.

V) Basic Soclal Capital

Deficiency in the number of clasgsrooms and teachers if noted

in primary and secondary schools. Creatilon of a vocational
training school at the secondary level is recommended. The
construction of replacement housing is recommended to eradicate
deteriorated housing areas in the city.
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vi) Utilities

Improvement of water supply system is recommended as a high
priority. The poor condltion of sanitary sewer is noted ag a
serlous problem for further study., In terms of transportation,
the construction of an alternative coastal scenic route ig
recommended to alleviate the traffic bottleneck near Angostura,

vii) Industry and Commerce

Fishing and tourism are recommended as two major sources of
employment. To promete fishing industry In the area, congtrue-
tion of a fishing port and a fish market is recommended as well
as the initlation of public education campalgn to increase
local fish consumption.

Many proposals presented in the Plan Director may be consider-
ed scill valid today, although some proposed projects such as coastal
touristic road have not been materialized. In 1973, however, the
Government of Costa Rica made a decision to locate a new International
deep-water port at south Caldera upon recommendation forwarded by a
Japanese consulting mission. In conmnection with this decislion, the
proposed South Coastal Highway was re-routed to be connected with the
exlsting Inter-American Highway near Barranca via Caldera and El Roble
rather than at Esparta where its connectlon was originally proposed.
At the game time 1t was also declded that the South Coastal Highway is
to be connected with a proposed alternative highway to San Jose at the
Inter-change near the cilty of Orotina. In view of these projected
developments which were not envisaged when the Plan Director was pre-
pared, a commission was given to the INDECA Ltda. to review and update
the Plan,

7.2.2 INDECA Report

The INDECA Report is a culmination of the planning astudy
undertaken by a team of experts under the direction of Eduado Jenkins
Dobles of the INDECA Ltda. in 1975. The objective of the study 1s "to
plan development of the general area between Puntarenas, Barranca and
Caldera in such a way that the construction of the new port would not
mean economic and soclal damage for Puntarenas, but on the contrary,
and to ensure the urban expansion in the area which could be called
Gran Puntarenas to be rational, healthy, safe, attractive and in harmony
with the ecology of the area.,"

The report flrst reviews past activitiles at the port and
examines proposals contained in the Plan Ditector. Gran Puntarenas in
this report is defined as the area composed of the Distrlcts of Puntare-
nas, Barranca, Esparta, San Juan Grande and Macacona. The total popula-
tion in this area were 43,279 of which 31,030 were classified as urban
according to the 1973 populatlion census. The District of San Juan
Grande 1s essentially rural but it is included in the definition because
the new Port of Caldera itself is located in this District.
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The study also defines a zone of dnfluence of Gran Puntarenas
which extends northward up to Chomes and Punta Morales and gouthward to
the Rio Grande de Tarcoles, containing total population of 65,291 in

1973.

The report then enumerates probable activities which might have
impacts on the future utban development in the fields of port and port-
related activitiles, transportation, storage, tourism, industry and
fishing. On the basis of these probable activities, population in Gran
Puntarenas 1ls projected to grow to 73,773 in the year 1990, requlring
about 152 hectares of additional land for urban development,

Employment forecast in the baslc sector of economy is used as
a basls for this population projection., It is agsumed that one job in
the basic sector hag a multipller effect of creating two additional jobs
in the service or non-basic sector. Subdividing the total number of
jobs in both sectors by the assumed labour participation ratio produces
a projection for a total population. In the report it is projected that
a total of 4,544 new basic jobs would be created, resulting In a total
number of new jobs of 13,632 (4,544 ++ 4,544 x 2), The addition of this
number to the exdsting number of employment of 14,003 results in a total
projected employment of 27,665 for the year 1990, Subdividing the total
employment by a projected labour force participation ratio of 37.5 per-
cent, a total population forecast of 73,773 can be obtained (27,665/0.375).
The projected basile jobs of 4,544 consist of the followlng components:
ports 1,545, transportation 52, plant of the National Production Councill
89, tourlsm 732, new industries 502, Fertlca expanslon 233, expansion of
exlsting industries 1,375, filshery 293 and construction 693.

The report then postulates standards Lfor area requirements of
a neighbourhood unit for 10,000 inhabiltants. In residential neighbour-
hood a gross density of 140 persons per hectare is recommended as a
standard. If residential area represents two thirds of the total urban
area, an overall population density becomes about 100 persons per hectare,
Applying these standards against the available land for urban development,
the report states that there 1s a land area sufficient to accommodate
the expected growth of population well bLeyond the year 2000. A total
area of 2,188 hectares 1s evaluated as suitable for urban development in
Gran Puntarenas. This projection of land requirement concludes the
analytic portion of the report.

The proposal portion of the report begins with a statement of
goals, objective, and strategles for development, This is followed by
recomendations on land use zoning, Ctransportation and terminals, com-
munity facilities and utilitdies.

The remalning portion of the report deals with the ldentifi-

cation of priorities, financial measures and administrative organization
for implementation.
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In short, the INDECA report 1s a comprehensive compendium of
information on the existing and expected development projects and pPro-
vides a golid planning framework for the urban development in Gran
Puntarenas. Its scope of concern is limited basically to the aspect
of urban physical development in Gran Puntarenas, as specified in the
terms of reference, In order to make assessment of the feasibility of
its proposals, however, two other major fields of concern have to be
investigated; they are first, a study of industrial development
potentials and feasibility and second, a coordination with the nationai
policy on regionalization. The two aspects are in fact interrelated ag
both are concerned with the future role of Gran Puntarenas in terms of
development policy at the national level. This current study of Japanese
migsion with its emphasis on Industrial potentials is expected to com
plement the INDECA report in this respect.

7.2.3 Present Situation
(a) General

The City of Puntarenas, the capital of the Province of the
same name, 1s located on a narrow sandbar which penetrates into the Gulf
of Nicoya. The sandbar 1s about 7 kilometers in length and 700 meters
in width in the downtown. Its topography 18 flat and does not exceed
5 meters above the average sea level and two meters above high tide,

The climate ls tropical and rainfall is Intensive from May to November,
reaulting in the annual rainfall of about 2,000 milimeters. The doml-
nant wind blows from the south in the winter and from the north in the
summer. The summer season begins in November and ends in April, attract-
ing a great number of tourilsts along the beaches near the port.

Puntarenas was mentioned as a port as early as 1765 and of-
ficlally recognized as a port in 18l4. The first development plan of
the elty was laid out in 1840 to be known as the Carrillo plan. Puntare-
nas obtained a city status in 1858. Existing wharf structure, construct-
ed in 1929 with a planned capacity to handle 160,000 tone a year, is
now handling over 600,000 tons a year, resulting in a cosLly delay in
shlpping operation.

The govermment for the Canton of Puntarenas or the Central
Canton of the Province governs the City of Puntarenas. There is no
political entity which solely governs the urban portion of the Canton
which extends to Jaco and Chomes, stretching farther to the other side
of the Gulf of Nicoya. The south side of the Barranca River belongs to
the Canton of Esparta. Therefore, the area defined as Gran Puntarenas
in this report is divided into two political entities; Cantons of
Puntarenas and Esparta. The clty of Esgparta is located on a plateau
about 200 meters above sea level with a population of about 5,000.
The topography in the Canton of Esparta is hilly and development is
limited to flat table lands on the hill and narrow coastal plains.
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(b) TUrban and Rural Population

As mentioned earliler, Gran Puntarenas is defined as an area

composed of the districts of Puntarenas, Barranca, Esparta, San Juan
Grande, and Macacona. According to the 1973 Census, urban and rural
population in Gran Puntarenas were distributed as shown in Table 7.1.

Table 7.1  Population of Gran Puntarenas

Districts Urban Rural Total

Puntarenas 26,331 609 26,940
Barranca - 5,883 5,883
Esparta 4,699 1,987 6,686
San Juan Grande - 1,465 1,465
Macacona - 2,395 2,305
Total 31,030 12,249 43,279

Source: 1973 Census of Population

(c) Land Use

General description of and some comments on the existing land

use pattern of Gran Puntarenas are to be briefly mentiloned here.

1.

Puntarenas Sandbar

The central urban core of Gran Puntarenas is located on a narrow
protrusion of a sandbar which extends for a distance of about
seven (7) kilometers to the Nicoya Gulf. The south glde of

the sandbar 1s a long pleasant beach extending over its full
length, catering mainly for domestic tourists, The north side
of the sandbar facing the Estero is dotted with fishery-related
small industrial establighments. The National Pier of the Port
of Puntarenas i8 projecting across the beach on the south part
of the sandbar. The Terminal of the Flectric Railway of the
Paciflc 1s located near Lhe pler area.

Dominating urban functions on the sandbar may be classifiled

into four groups: 1) port and port related activities;

2) tourism; 3) fishery and 4) commerce and services. Thig

part of Puntarenas has been almost fully developed, contalning
a population of about 20,000 over an area of about 160 hectares.

Chacarita

Chacarita 1s the general area atround the existing airport near
the base of the sandbar., At present, it contains a mixture of
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falr to poor housing as well as the airport and a cemetry,
The alrport is to be relocated to Zapotal,K because 1t 1s
dangerously close to the surrounding residentilal quarters,

Immediately to the east of Chacarita, there 1s a large-scale
fertilizer factory called "Fertica."

The area appears to represent a poor mix of incompatible land
uses. It 1s clear that no residential development should have
been allowed in this area in the first place. It is now not
only difficult but costly to eliminate incompatibiliry of
land uses 1in this area.

El Roble-Barranca

In this area of Gran Puntarenas, one can observe a linear
equlvalent of what ls known an urban sprawl. Here, a cluster
of new housing and Industrial developments are rather
gparingly located along major thoroughfare, intermixed with
a spacious expanse of apricultural land.

With the introduction of the Port of Caldera and the congtruc-
tion of the Barranca-Caldera part of the South Coastal Highway,
El Roble will become the center of gravity of Gran Puntarenas
Large tracts of open land are stilll available in this area.

It is highly important to prepare a detailed development plan
to gulde 1ts future development in advance, in order to avold
repeating the mistake In Chacarita.

The low-lying land in the Ll Roble area has been known to have
a drainage problem in the ralny season. Before any urban
development 1s allowed to rtake place in the problem area, 1t
is essentlal to conduct an engineering study on the feasibility
of the conatruction of a dralnage network. Those areas which
cannot be economically provided with an adequate drainage
system should not be developed for urban purposes.

Caldera

Apart from the construction of the Port of Caldera, urban
development in this area is currently limited to tourist and
regsort bulldings near Mata de Limon. The large estuary is
mostly covered with mangrove trees. Plecemeal filling-in of
the mangrove estuary should be avoided to preserve its ecolo-
gical balance.

Flat land sultable for the urban development is in a short
supply in the Caldera area. Only large flat tract of land is
located near the Salinas station about three kilometers east
of the Port site.

Hill~side land should not be developed in order to protect its
vegetation and soil and to preserve its natural land scape.

Esparza

Esparza is a small community on a plateau approximately 200
meters above sea level at distance of about 10 kilometers,
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from the proposed El Roble interchange along the highway.
Although it is small, the town 1s lald out on the traditional
grid system with a pleasant plaza facing a church.

A cursory examination of topography shows that sufficient
land is avallable near the existing settlement to accommodate
additional population of about 40,000. Since this area was
not examined in the INDECA Report, information is not avail-
able to make a further assessment at present.

{(d) Circulation

The city of Puntarenas is a center of the regional transpor-
tation network. Main highway connecting the sandbar with the mainland
is Route 17 which joins Inter—American Highway at Barranca., Another
important inter~city connection 1s a ferry service to the Nicoya
Peninsula with a terminal near the Punta. Two points may be pointed
out with respect to the inter—city traffic. One 1s the bottleneck near
Angostura where the Route 17 becomes a narrow two-lane pavement squeezed
between the rallway and the Estero. In fact all activities on the sand-
bar depends on the portion of the Route 17 as far as land transportation
18 concerned. The other is a high volume of through traffic caused by
the ferry service in the center of the old settlement.

Tn terms of public transportatlon, Puntarenas is served well
by the railway, alrport and bus. Bus is particularly popular as it
offers a fast rellable setvice at resonable charges. There 1is, however,
no central bus terminal at present. Varlous street corners are used asg
bus depots for inter-city services. Passengers off the ferry boat have
to take inter-cilty bus.line to one of the street corner depots to have
a ride on an inter—city bus. Paved feeder streets are limited to the
0ld settlement on the sandbar and to the urban area of Esparta. There
are still some undeveloped streets even in the old part of Puntarenas.
They are, however, expected to be improved after the completion of the
sewer system.

Apart from private cars which are largely limited to the
affluent segment of the community, predominant means of circulation
within the urban area is bus on fixed routes. There are also a limited
number of taxis which cruilse on streets. As more people will be living
in the Chacarita~El Roble-Barranca areas, efficient transit comnectlon
between the city center and these residential areas becomes increasingly
important.

Gran Puntarenas 1s expected to experilence a dynamic improve-
ment in highway network in the near future. With the completion of the
port of Caldera, a portlon of the South Coastal Highway between Caldera
and Inter-American Highway via El Roble would be completed. This part
of the Highway is designed as a limited access highway with grade-
separated interchanges at Bl Roble and Barranca. At first this highway
will serve mainly as an access road to the port of Caldera but in the
future it will be connected with the Caldera-San Jose Highway and the
South Coastal Highway which runs southward along the Pacific coast to
Quepos and Palmar.
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Readers are referred to Chapter IX "Transportation" for more
comments and recommendations on the transportation network of the Qrap
Puntarenas area.

7.3 Urban Growth Potential

7.3.1 Reglonal Perspective

The city of Puntarenas 1s the dominant urban center of the
Central Pacific Reglon which is one of the six planning regions of
Costa Rica adopted by the OFIPLAN. Future role of Puntarenas in a
reglonal perspective should be considered in terms of the Central
Pacific Region. The Region is composed of the Cantons of Central,
Montes de Oro, Esparta, Parrita, and Aguirre in the Province of
Puntarenas, the Cantong of San Mateo and Orotina in the Province of
Alajuela, and the Canton of Turrubares in the Province of San Jose.
According to the 1973 populatlon census, the Reglon has 127,167 in-
habitants, representing about 6.8 percent of the total population of
the country. Some salient characteristics of the Region's population
are examined Iin this section with a view to arriving at a reasonable
populatlion target for the development of Gran Puntarenas in the regional
framework, Breakdown of population by districts of the Region 1s shown
in Table 7.2,

Table 7.2 Urban and Rural Population of the Central Pacific Region

Canton Urban Rural Total

Province of Puntarenas: !

Central 26,331 39,231 65,562

Montes de Oro 1,673 5,306 6,979

Esparta 4,699 7,396 12,Q95

Parrita 1,365 10,536 11,901

Aguirre 2,155 12,318 14,473
Province of Alajuela

San Mateo 489 2,480 2,969

Orotina 3,170 5,309 8,479
Province of San Jose _ _

Turrubares 212 4,497 4,709
Total _ ' 40,094 87,073 127,167

Source: 1973 Population Census

VIT~12



uoiie(ndod [zamy

uopieindog |eany

ugL3B|Ndog LEG

uotiendod ueqdsn

COoCo
occolee

TEL6T) uotd9ay °IJIOBg
1213U°) =243 30 UOLINQLIISLQ UOTIELNAOJ

6661 - 4001
656 L
6681 - 200L
666 -1

CcQ

<

VII-~-13



As can be seen from the table, the population in the region
is only 31.5 percent urbanized, with Puntarenas being the only urban
conglomeration with urban population exceeding 5,000. Average overall
population density in this region is 27.7 persons per square kilometer,

According to a study prepared jointly by the OFIPLAN and the
IDESPO of the National University of Costa Rica, the Region experienced
a net out-mligration between 1963 and 1973 for all age groups. In the
decade, populatlion of the region nominally Increased from 107,302 to
127,139.lf This 1s, however, far below the number which would have
been achieved wilithout out-migration.

If the same trends continue, the population study indicates
that the region's population would start declining after achleving a
maximum number of 136,200 as shown in Table 7.3.

Table 7.3 Population Projection with Migratilon
Central Pacific Region

Year Women Men Total
1963 52,245 | 55,057 107,302
1973 62,069 | 65,079 127,139
1978 63,872 67,029 130,901
1983 65,602 68,871 134,412
1988 66,532 69,668 136,200
1993 66,545 69,607 136,152
1998 65,863 68,841 134,704
2000 65,386 68,339 133,725

Source: Proyecciones Regionales de la Poblaclén de Costa Rica,
OFIPLAN and IDESPO, September 1976.

1/ The figures used in this study are slightly different from the
Census due to the difference of dates. The OFIPLAN study is
based on data taken on July lst while the Census is counted on
May l4th.
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The same study indicates, however, i1f migration does not take
place at all, the region's population would increase as shown in Table

704‘

Table 7.4 Population Projection with No Migration
Central Paclfic Region

r— Year Women Men Total
1973 62,069 65,070 127,139
1978 73,167 74,428 147,595
1983 83,411 84,740 168,151
1988 93,536 94,893 188,429
1993 103,502 104,913 208,415
1998 113,358 115,004 228,362
2000 117,329 119,207 236,536

Source: Proyeccilones Repionales de la Poblacidn de Costa Rica,
OFIPLAN and IDESPO, September 1976,

In other words, the Reglon's population would reach 236,536
if the net migration is nil. This figure may then be taken as a modest
target for the development of the Region.

Another population study prepared by the OFIPLAN with a title
"OPCIONES PARA LA DISTRIBUCION ESPACIAL DE LA POBLACION DI COSTA RICA
EN EL ANO 2000" provides a set of regional population projections based
on land use and its productive capacity. According to this study, in
the year 2000 the Region's populatlon would be able to hold only
107,191 even if the use of land 1s optimlzed, or 71,293 if present
trends of land use continue assuming that no new gecondary industry

takes place in the Reglon. This study also shows that the rural areas
of the Region would be able to hold only 49,479 or about 50,000 in the
year 2000, even if the use of land 1s optimized.

The Central Pacific Region excluding Gran Puntarenas had a
population of about 84,000 in 1973. Again sustaining of this level of
population within the Reglon outside Gran Puntarenas seems to be a
reascnable but modest target for the development. The above discussion
may now be summarized in Table 7.5.
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Table 7.5 Target of Urban and Rural Population
Distribution; Central Pacific Region )

1974 2000

Gran Puntarenas

Urban 31,030 140,000

Rural 12,249 13,000
Qutside Gran Puntarenas

Urban 9,064 34,000

Rural 74,824 50,000
Total 127,167 237,000

7.3.2 Urban Development Objectives
(a) Nalional Policy on Urban Development

In formulating development objectives for Gran Puntarenas,
mention should be made of the policy of the Govermment of Costa Rica
to avold excessive concentration of population in the Meseta Central
Region. The Central region at present contains more than 60 percent
of the national population and more than 80 percent of the nation's
urban population. The majority of industrial, commercial and financial
activities of Costa Rica are found in this Reglon.

A report prepared by the OFIPLAN with a Title ‘""Conslderaciones
para la Definicién de una Politica de Desarrollo Urbano" indicates
that outside the Central Region only Limon on the Caribbean side and
Puntarenas on the Pacific side have potentials for future industrial
development. The same study suggests that population of Gran Puntarenas
would be able to grow to 150,000 if a concerted effort is made for its
industrdial development. This flgure roughly approximates the target
population of 153,000 for Gran Puntarenas mentioned earlier In this
Chapter,

(b) Industrial Development Objective
In order to sustain the population of 150,000 in Gran Punta— .

renas, it is tentatively estimated that some 10,000 new jobs must be
created in the basic sector in Gran Puntarenas by the year 2000.
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From the urban planning perspective, topography of the Gran Puntarenas
area provides sufficient land which may be developed to accommodate
guch a level of development without excessgive construction costs.
Elsewhere in this report an evaluation of industrial potential of Gran
puntarenas for achleving such a development target is to be made by
industrial development experts.

This section of the Report is not suggesting at this moment
that the target of creating 10,000 new jobs in the industrial sector
ig feasible or achlevable. This evaluation should be based on a
detailed feasibllity study for each type of industry, Notwithstanding
this qualification, it is recommended that the population of 150,000
should be adopted as a target for urban planning purposes. Staging
for the reallzation of urban development proposals should be adjusted
findings of the industrial feasibility studies.

(e) Development of Urban Core

To complement the policy on industrial development, a policy
on urban development fo provide attractive living envirvonment should
be established. This ls particularly important in Gran Puntarenas
because apart from the old urban core on the sandbar, there is no focal
point of urban activities which could be developed as the heart of a
city of 150,000 people. The old core would not be able to play such
a function because of itsg poor accessibility and shortage of land for
its expansion.

Development of the secondary urban core should be give a high
priority for the future urban growth of Gran Puntarenas. L1 Roble,
being the gravity center of Gran Puntarenas, can be suggested as a
possible best location for the development of the secondary urban core.

1.4 Development Policy Alternatives

7.4,1 Alternative Scenarics

For the purpose of stimulating discussions, the followlng
three scenarios for the future of Gran Puntarenas are presented.

(a) Scenario One

1f population of Gran Puntarenas grows with the same rate as
population of Costa Rica as a total, as found in the Plan Director, the.
1973 population of 43,279 will grow to about 75,000 by the year 2000.
The figure indicates an increment of only 32,000 over a period of 27
years. In order to sustain this level of population, a total of some
12,000 gainful employment should be created. This target appears to
be achievable with the expected activities at the port of Caldera and
a limited development in fishery and tourism without a large input to
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stimulate the manufacturing employment sector, 1f the existing indug~
trial sector shows a stable growth., Because of the slow rate of popu~
lation growth, it would not be feasible to develop a secondary urban
core, Emphasis on new development would have to be limited to faeili-
tles for domestic tourism and recreation. In thls scenario, the Cen-
tral Pacilfic Region would lose some 100,000 persons due to out-migra-
tion, because it is estimated that the Region could hold only some
130,000 inhabitants if the present trends of migration continue through
the year 2000,

{(b) Scenario Two

Scenario Two envisages population of 75,000 by 1990 and
100,000 by 2000, This level of growth is the one foreseen in the
INDECA report. An increment of population by the year 2000 in this
gcenario 1s some 57,000 over a period of 27 years. If the labor force
participation rate of 37.5 percent is employed, additional 21,000 jobs
must be ereated. If one third of the total jobs should bhe in the
hasic sector, some 7,000 jobs should be created in that sector of
economy., Discuasions in the INDECA report suggest that this level of
growth would be the maximum feasible target on the basis of what can
be reasonably foreseen at present, although this judgement 1s only
tentative.

(c) Scenario Three

Scenarlo Three is the future envisaged in the statement of
the natlonal policy on regionalization and urbanization. As pointed
out earlier, in order to stop the out-migration of people from the
Central Pacific Reglon and thereby to relieve the population pressure
on the Meseta Central, Gran Puntarenas should be growing to a metro-
politan area of 150,000 inhabitants by the year 2000.

Table 7.6 Development Policy Alternative Scenarios
Population of Gran Puntarenas

1973 2000

Scenarlo 1 43,279 75,000
[Plan Director] (12,000)
Scenario 2 43,279 100, 000
[INDECA Report] (21,000)
Scenario 3 43,279 150,000
[OFIPLAN] - _ (40,000)

( ) indicates the number of new employments required.
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In order to sustain this level of growth, some 40,000 new
jobs must be created in:the community. There 1s an intultive feeling
that this rate of growth could not be achleved without a strong and a
concerted commitment of the national government for the decentralization
of manufacturing industries. Development of agro-industry would not
pe sufficient to cope with this rate of growth because it has to be
geared to the slow~growlng agricultural production,

More dnvestigations are needed to evaluate relative merits and
demerits of the three scenarios for the future of Gran Puntarenas.
Whichever avenue 1s taken, urban development strategy should be coor-
dinated with regional and industrial development policles at the
national level,

7.4.2 Urban Development Policy

Some suggestions on urban development pollcy are stated for
each part of Gran Puntarenas in this section, Reference should be
made to the map of land use study.

(a) Puntarenas Sandbar

Because of 1ts beautlful beach and unique geographic sétti'ng,
old Puntarenas on the sandbar has a bilg potential as a tourilst and
recreation center for the domestic market.

The Estero side of old Puntarenas could be developed for
fishery port and fishery related industry. With proper precautilon and
improvement of wastewater control, this development may not be detri-
nental but rather complementary to the touristic development.

Pollution of water particularly in the Estero requires lmme—
diate attention. Further comments on this problem should be made else-
where in the report.

A propogal te reclaim the indented part of the Eatero side of
Pueblo Nuevo by dredging came to the attention of the mission during
its field study. The project could provide some 20-~25 hectares of much
needed land along the waterfront. It merits a further study as it can
be envisaged as a site for an integrated fishing port/fish processing
complex, Tt may also provide enocugh space for a ferry/bus terminal and
also for a sewer treatment plant.

The mission was advised that an economlc feasibility study
undertaken by the INVU some years ago found the project not feasible
mainly because of a high cost of steel sheet-piling. There are, how-
ever, some indicatlons that suggest a possible change In this gltuation.
Yor example, an introduction of off-shore fishing may increase the
amount of -catch and thereby require more land for the processing in-
dustry. Rising land value in the elty center, employment of a construe-
tion method less expensive than the steel sheet-piling and possible
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sharing of dredging cost with the fishery port authority are among the
factors which may fayourable affect the feasibility of the project.

A review of the feasibility study is recommended, taking these factorg
Into comsideration.

The rehabilitation and Improvement of the old city core ig
essential for the promotion of tourism. Experience elsewhere shows
that the delapidated downtown i1s not only a physical problem but alsoe
a soclal one aa it tends to attract those who are less adaptable than
others to rapld social changes. In order to be successful, measures
for the physical renewal of the old city core should be coordinated
with efforts for social development. A program for job training should
be iniltlated to provide greater opportunities for local residents to
benefit more from the projected industrial promotion.

The stability of a sandbar is based on the balance of sand
movement. As any development project which would have influence upon
the movement of sand aleng the coastal line between the Boca de Barranca
and the Punta might endanger the stability of the sandbar, a careful
analysis of sand movement In the water should be conducted before any
auch project 1s implemented. A project to control the flow of water
of the Barranca river, for example by a dam, might affect the stability
of the sandbar because it would reduce the supply of sand at the mouth
of the river,

{b)} EL Roble-Barranca

This area can be envisaged as the future secondary center of
Gran Puntarenas. It already has a hospital and a vocatilonal school,
More publiec facilities are also in the offing in the Socorrito area.
At present, however, there is no coherent system of urban development
auch as the grid layout of old cities nor any visual focal point of
activities,

Across the highway from the INVU development, a prilvate
development called "Villa del Mar" is being promoted., This i3 an
urbanization oriented to a domestic leasure house market. If success—
ful, it would be a good indication of the development potential of
El Roble.

El Roble appears to be a deésirable location for the construc-
tion of a bus/railway transportation terminal for inter-city traffic.
There should be an efficlent public transit service connecting the El
Roble Terminal with the Ports of Caldera and Puntarenas.

The exdsting Fertica plant should be contained by a buffer
gteen belt., (Elsewhere in the report, pollution control measure for
the plant should be mentloned by experts).

It is suggested that major bulk of future population in the
order of 70,000 persons are to be housed in the E1 Roble/Barranca area
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to avold costly scatteratlon of settlements. Resldential areas could
be developed as a cluster of neilghborhood units as suggested by the

INDECA Report.

In the area near Barranca, to the north of existing CNP Plant,
1 development of an agro-industrial park 1s recommended for considera-
tion. This area is located at the strategic hub in terms of the re-
glonal highway network. In addition to agro~industry, an asgortment
of 1ight to medium industrial activities may be located in this Indus-
trial park. The provision of a planned industrial park may be publicly
promoted ag an incentive for industrial development.

{c) Caldera

As mentloned earlier, avalilable flat land 1lg scattered in
small parcels at Salinas, Alto de las Mesas and Altieda. ZEach of the
three zones may not be able to hold more than 10,000 inhabitants. It
is suggested here that no intenslve urban development should be allow-
ed in the Caldera area except for some commerclal development in Mata
de Limon and transport-oriented installations (e.g. warehousing and
trucking) in Saldinas.

The Caldera—~El Roble portion of the South Coastal Highway is
currently designed as a limited-access divided motorway. No direct
access to this hilghway is envisaged between the Port and EL Roble.

A limlted development of Industrial site with direct berthing
capaclty may be reallzed in or near the second or later stage develop-
ment of the Port of Caldera. lHowever, It 1s recommended that a water-
front site for heavy industry should be sought outsilde the Gulf of
Nicoya to protect its environment and tourlstic trade,

Between the Boca de Barranca and Roca Carvallo, two tourism-
oriented projects are envisaged; namely, Playa Dona Ana and Riviera del
Pacifico., Domestic demand for recreational facilitles will increase as
Costa Ricans becomes more affluent with the future economic development.

The mission took a favorable note of an idea teo create an
artificial salt-water lake at the mouth of Mata de Limon by controll-
ing the tide by means of a dam. However, it is recommended to carry
out an ecological and botanical study of the vulnerabllity of mangrove
trees to changes of the tide water level.

(d) Esparza

Posgibility to develop Esparza into a residential community
is suggested for a further gtudy. Experience elsewhere in the world
shows that an expansion of an old community is preferable to the crea-
tion of an entirely new settlement for migrants in terms of social
integration.
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In addition, Esparza seems to offer a better climate and envi-
ronment attractive to white collar workers, than coastal settlement,
Provision of an efficlent public transit system would be a pre-requisite
for the expansion of Esparza as a satellite community of Gran Puntare-
nas,. :

7.4.3 TImplementation Policy

One of the essential requirements for the implementation of
a coordinated urban planning policy in Gran Puntarenas is the Creation
of a workable institutional framework. As far as the Urban Planning
Law of the Republic 1s concerned, the responegibility for urban planning
is clearly vested with the Canton level of government. Present munici-
pal governments in the area are, however, not adequately equiped with
necessary human and financial resources to undeértake urban development
envisaged in Gran Puntarenas.

The INDECA Report suggests the following five possible alter-
natives for the establishment of a responsible lmplementing agenecy for
the development of Gran Puntarenas.

(a) Local Development Corporation

A speclal purpose local development corporation is often used
for the implementation of a project of national importance in varlous
countrieas. It is usually vested with broad executive powers to over-
come many lilmitations inherent in traditional governmental bureaucracy,

(b) Reglonal Development Board

On the Caribbean Coast, the JAPDEVA i1s vested with powers to
plan and implement development projects in the region. The INCOP may
be reorganized in a similar way to act as a regilonal development agency.

(c) Municipal Tederation
It is possible for the two Canton governments of Puntarenas
and Esparza to form a federation for implementing the urban develop-
ment. The federation may create a subsidiary corporation for the pur-
pose of urban development.
(d) Development Council
Another alternative i1s to create a development council with

representatives from various government agencies. The main function
of such a council tends to be coordinative rather than executive.
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(e) Executive Commission

An executive commission could be formed with a relatively
small number of personnel to perform the responsibility. The perfor-
mance of such a commission depends greatly upon personalities of itg

key persons.

To evaluate pros and cons of the flve alternatives, one should
distinguish regional planning agency from urban planning agency. To
plan and implement a set of regional planning policles for a reglon as
large as the Pacifico Central Region, a cordination among various public
agencles is essential in a country like Costa Rica with a tradition of
diversified autonomous public institutions., The concentration of
executive powers into a single corporate body may not be effective in
such a political environment as it tends to conflict with functional
government bureaucracy.

At the regional scale, therefore, it 1s recommended to estab-
lish a regional development council for the entire Paclflco Central
Region as the coordinating agency for various public authorities. Tt
is logical to expect the OFIPLAN to play the leading role in such an
organization.

On the other hand, the implementatilon of urban development
proposals could be effectively carried out by a single-purpose corpo-
ration with broad executive powers., The reorganlzation of the INCOD
to include the urban development of Gran Puntarenas In 1lts executive
responsibllities seems promising for the purpose. Such a development
board should be authorized to plan, program and implement various
projects within policy guidelines set by the above mentloned Regional
Development Council.
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CHAPTER VIIT

. ENVIRONMENTAL AFFAIRS

8.1 Introduction ~- Population Concentration in the Meseta Central

Costa Rica is a beautiful country with a mild climate and
verdant almost all the year round, Good quality water 1s plemtiful es-
pecially in the central plateau area. Although the country is sltuated
in the tropical zone, 10 degrees northern latitude, the climate is quite
moderate in the high volcanic plateau, more than 1,000 meters above sea
level.

Compared with Japan, the population of Costa Rica 1s one fif-
tleth that of Japan; land area lg about one seventh, that is, nearly
" equal to the combined areas of Shikoku and Kyushu.

The capital of the country, San Jose, is situated in the
central plateau., More than one third of the total population is con-
centrated in the province of San Jose and neighboring provinces, i.e.,
about 73 percent of the total population lives in four land-locked pro-
vinces, San Jose, Alajuela, Cartago and Heredia. (Table 8.1} Of the
remalning three provinces, Guanacaste and Puntarenas border the
Pacific Ocean and Limon is on the Cardibbean,

In Japan, average population density is 284 persons per km?,
But because 70 percent of the total area is mountalnous forest where
it 1s difficult to live, population density is actually 947 persons pet
knZ, In Costa Rica, average populatlion density is 35 persons per km2 .
Meseta Central has a population density of over 200 persons per km2 .,
Moreover, even In areas of altltude more than 3,000 meters, cattle and
horses can be pastured. In other words, almost all areas of the country
except virgin forest area can be used effectively for animal husbandry
and farming throughout the year. :
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Table 8.1 Population of Costa Rica
(1973; thousands)

Total Urban Rural
San Joae 695 428 267
Alajuela 326 B1 245
Cartago 205 73 132
Heredia 134 51 83
Sub Total 1,360 ( 73%) 633 ( 83%) 727 ( 65%)
Guanacaste 179 43 : 136
Puntarenas 218 46 173
Limon 115 39 76
Total 1,872 (100%) 760 (100%)11,112 (100%)

3.2 Water
8.2.1 Role of Rlvers in the Central Plateau -~ Dralnage

In this country, the rainy season extends from May to
November; in some areas, however, it rains almost the whole year, hav-
ing an annual railnfall of more than 3,000 mm. Average annual rainfall
in each river drainage basin are noted in Table 8.2,

Northeastern parts of Limon Province and southeastern parts
of Cordillera de Talamanca have the heaviest rainfall of more than
4,000 mm a year. The drieat area is located in Guanacaste and north of
Puntarenas, bordering the Pan American Highway. '

Many cities are sgituated in the central plateau, which
recelves a considerable rainfall. Sewarage systems especilally are a
necessity in thils area in order to absorb rapildly the large volume of
run off water. Almost all the cities generally have centrally located
sewarage systems to collect the rain water, and domestic sewage and
wastewater separately., However, sewarage systems drailn freely into
rivers, without final treatment.

Cities like San Jose, Alajuela, Heredia etc. lie scattered
on the central plateau, mainly in the area of the drainage basin of
the Rio Grande de Tarcoles and its tributaries, northwest of Tres Rios,
as shown in Table 8.3, The city of Cartago 1s located on the dradinage
basin of the Rio Reventazon and its tributaries,
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This means, almost all areas of the central plateau are cover-
ed by the drainage basins of two rivers. These rivers play a very
{mportant role of receiving all sewage water of roughly more than 200,
000 m3 per day. This corresponds to the wastewater emltted by a popula-
tion of more than one million; moreover, an apprecilable volume of
industrial waste may be discharged into the river. All upper parts of
the main river, the Rio Grande de Tarcoles for instance, form deep
valleys and canyons with steep slopes and stream gradients. In the
central plateau area, no one can utilize the river water for any purpose,
No problems with water pollution, however, really exilst with the river,
The river gradilent is so steep that, after flowing several kilometers,
the water is naturally aerated and then purified., Because along the
lower parts of the river there are few large citles, towns, or ranches
that would use the water, consequently, there are no problems for pol-
lution control presently.

8.2.2 Water Supply and Sewage Treatment

Costa Rica is greatly blessed with beautiful and rich nature.
Many Costa Ricans live in the high altitude area, that is, they live on
the upperstream area of rivers. Costa Rlcans utilize what they call "0Ojo
de Agua" - water from artesian springs or underground wellg - in many
places in the central plateau area of the country. Even the people
living in Puntarenas stlll get thelr drinking water through a pipe line
more than 80 km from an "Ojo de Agua" in Alajuela, constructed by the
Pacific Coast Raillroad in 1936,

People living on plains or at the mouth of rivers in countries
like Japan, however, must utilize even the water from the lower end of
rivers for domestlc¢ use., In West Germany, for Instance, the water from
the Rhine River must repeatedly be used, twenty times and more, by many
contiguous cities along the river. Recently in many Japanese citles -
including thoge in industrial areas - situated at the mouth of rivers,
it has become difficult even to obtain adequate underground water for
either domestilc or industrial use because of the subsidence of the
ground level, Therefore, these citles have had to use the surface water
from the nearest river. The quality of the river water must be kept as
good as possible, because the contaminatlon of the water tends to cause
stringent problems both for municipal health and industry.

Water Supply

The San Joge metropolitan water system is supplied by a combi-
nation of spring water wilthout treatment and surface water with conven-
tional treatment. There are more than three water treatment plants in
the area as shown below. All plants draw off untreated water from the
surface water of upstream rivers.

Tres Rios Plant: 600 1/sec (dry season) to 900 1/sec

“Conventional chemical flocculation with conventilonal settling
. basin and slow sand filters, with newly constructed "valve-
less'" rapid sand fllters,
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of System

No.

Guadalupe Plant: 270 1l/sec

Conventional chemical mixing followed by sedimentation pond,
another Improved sedimentation and rapid filtration plant,

Los Sitlos Plant, Moravia: 200 - 300 1l/sec

New system of presettling, mechanical flocculation, sedimen-
tatlon and "valveless" sand filters.

In all these plants, alum, lime and sodium fluorosilicate (import-
ed from Belglum) i1g being fed as chemicals.

Throughout the country 98 percent of all houses in all urban
areas are connected to distribution systems with the remaining 2 percent
getting their water from local public faucets for drinking water (see
Table 8.7). 1In rural areag with population concentrations between 200
and 2,000, 74 percent of the houses are connected to some public water
gsyatem, but dispersed rural areas lack this facility. Only several
rural areas are served by well- and hand-pumps (see Table 8.9).

Altogether there are 432 water supply systems in operation in
the country, of which 196 systems supplying water to 55 percent of the
populatdion (802,000) are administered by Acueductos y Alcantarillado
(AyA) and the remalning 236, 45 percent (637,000), are municipally
administered.

In regard to the water quality of each system, statistics show
that 15 localitiles having a population of more than 10,000 persons, sup-
ply acceptable drinking water; however, 69 systems of 181 smaller locali-
ties, having less than 10,000 persons, supply low quality drinking water
(Figure 8.1).

Figure 8.1 Digtribution of Water Supply
Systems by Urban Population Size
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Sewage Treatment

In Costa Rilca, there are two types of sewage systems, a drai-
nage system and domestic sewage networks. In the latter, every house
should connect i1ts household sewer to a septdc tank. If 1t has no
septic tank, 1t can connect the household sewage directly to the public
gewer, Traditilonally each house has an old style latrine, simply a deep
hole (pozo negro) in the ground. It is used mainly in ruxal areas, but
gometimes also in urban areas. Thelr hygenic condition remains dubious,

The National Housing Census of May 1973 summarized the situa-
tion of sewage disposal facilitiles in eight cantons of metropcelitan
area, as shown in Table 8,4.1, and in the central cantons of other pro-
vinces, as shown in Table 8.4.2.

General Engineering Features of a Septic Tank and a Oxidation Ditch

Septic Tank: If the average volume of water supply is 250 -
300 liter per capita per day, for a house of 8 family members, the
volume of sewage water to be discharged i1s 2 - 2.4 m3/day; then the
detentlon time of the septic tank is about one day, After decomposing
the waste component incompletely, Blochemical Oxygen Demand (BOD) of the
waste may be treated iIn the tank to about 50 percent removal, it ls
sald. (Blochemical Oxygen Demand 1s the degree of organic contamination
which 1s degradable by the presence of mleroorganisms with dissolved
oxygen in water, expressed in ppm's.) The effluent then would flow
Into a public sewage system through two 100 mm dlameter parallel porous
pipes, the elements of these drain pipes are loosely connected to let
the effluent penetrate into sodl partilally.

In Japan, a kind of septic tank (simplified purifier in the
form of a plastic tank) was devised for houses Iin an area which had no
public sewage system., Its treatment was not so sufficient as to be
drained through an open channel into a river in urban areas. Thus the
system could not be approved by public authorities. Probably the reten-
tion time and the treatment deviece would be insufficlent to decompose
the organic contents in Costa Rica.

As already noted, almost all urban areas in the central pla-
teau, lack final sewage treatment plants except in two cilties, Cartago
and Alajuela have Imhoff tanks serving more than 30 percent of their
inhavitants, 7,820 and 10,800, respectively (AyA, September, 1976}.
Puntarenas and Limon dilscharge theilr sewage water without treatment into
the sea. Tour ciltles - Liberila, Canas, Nicoya and San Isidro del General
- have oxidatilon ponds for fimal treatment in order to dlscharge their
effluent into the middle of the river.

The housing area in El Roble, which has been designed and

supervigsed by the Instituto Nacional de Vivienda y Urbanismo (INVU),
has a sewage treatment plant with an oxidation ditch of German style.
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Two kinds of raw waste, one from the housing area and the
other from Monsenor Sanabria Hospiltal at E1l Roble, are mixed with one
another to be fed into the oxildatlon ditch having a Kessner bruch type
cage rotor as an aerator. (See Table 8.5).

Oxidation Ditch

As these data are seemingly insufficient, and no explanation
ia shown for the processing equipment of Liberia and Canas, we can dray
no decisive conclusions. The treatment seems adequate when the load ig
light, but when hilgh it may be insufficient.

Only suggestions can be made with regard to sewage treatment
and equipment, that is: '

(a) It seems important to consider the insertion of a mechanical
sludge scraping device dn the settling compartment of the
circular oxidation basin, "Decantador." The equipment is not
expensive, improves the operation and the maintenance of sludge
control and consequently it effectively, and uniformly re-
circulates the sludge In the aeration zone.

(b) Tt also seems important to consilder instead of an oxldation
ditch the use of an aerated lagoon or stabilization pond
requlring more than seven to ten days retention time. It
requlres wider land-~use but 1t will be probably stasbler and
cheaper to operaté. It can also use solar energy by photo-
synthesis of green algae or water weeds especially in the
hot tropical area. The treated water can also be reused for
irrigation.

A covered basin made of plastic or rubber sheet or of asphalt
can be used instead of a concrete basin, in order to prevent
the possibility of hygilenic pollution by the waste penetrat-
ing into subterranean water.

(c) If the treatment of sewage and iIndustrial wastes would be com-
bined and inserted in an dindustrial park, the emission of
poilsonous materials should begtrictly controlled and not be
mixed with other wastes, If the sludge is composed of emis-
slons from sewage treatment and food iIndustyy waste treatment,
for Instance, it can be reused on farmland without any danger.
But 1f it contains any poiscnous or harmful materials like
heavy metals, 1t becomes very difficult to find an area to
dispose the sludge without fear of harmful effects.

8.2,3 Present Status and Future Goals of Water and Sewage Works
Administered by Acueductos y Alcantardillado

The Instituto Costarricense de Acueductos y Alcantarillado
(AyA) was established as an independent and autonomous organization.
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It inditiat

ed in 1961 the following activities: planning, project genera-

tion, selection, design, execution, supervision, operation and mainte-
nance of water, sewarage and sewage systems of urban and rural areas iy
cooperation with the plans of Oficina de Planificatlion (OFIPLAN),
individual municipalities and the Ministry of Public Health and OFIPLAY,

ed dn the

the AyA.
(a)
(v

dum in Cos
the Intern
Program,

several re
{see Table

Table 8.6

Since 1963, the Inter-American Development Bank has partieipat-
above services by grantilng leoans and technilcal assistance to
These loans were included for financing several projects;

Studies on water supply and sewage systems forxr metropolitan
areas of San Jose and the interior and construction of 80
rural water supply syatems.

Partial financing of a program consisting of the construction,
Improvement and expansion of water supply and sewage systems
in the citles of Liberia, Limon, Puntarenas and San Isidro
del General and the first stage of a sewage system in San Jose.

In January 1977, the Water Supply and Sewage Sector Memoran-
ta Rica was published under the auspices of the W.H.0. and
ational Bank for Reconstruction and Development Cooperative
It paints out natlonal health plan goals for 1974-1980 with
commendatlons., Its important points are noted hereunder

8 8,6 and 8.7),

Actual Service Levels with Estimated or Present Population

1) Population at end of 1975 (1,000)

Urban
Rural
Total

2) Actua

Urban
Rural
Total

Fstim

Urban
Ruxal
Total

Al
B:

13
*

C

727 37%
1,233 63%
1,960 100%

1 Service Levels
Water supply sewarage and sewage

A B C D E F
867 9% 957 497 45% 947%
44% 97 53% - 81% 81%
607% 9% 697 18% 68% 86%

ated Population Annual Growth Rate
g'gg Concentrated rural areas 70%

ey Dispersed rural areas 30%

2.4%

House connectilon D: Sewage connections

Other public systems E: Latrines, etc.

(public stand pipes) F: Total served

Total served
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tThe following data seems slightly different than that in Table 8.6,

Table 8.7 Situation of Water Supply in Costa Rica (December 1975)

Population Using Population
Type of Totai ri House~ Other Public Served
Population Populatlon Connection Water System (,000)
% % yA
Urban 747.0 730,0 98 17.0 2/ 747.0 100
Rural 1,273.0 663.7 52 48.3 4 712.0 56
Concentrated 891.1 663.7 74 35,6 4 699.3 78
Dispersed 381.9 -~ - 12,7 3 12.7 3
Total 2,020,0 |1,393.7 69 65.3 3 1,459.0 72

2
1) Concentrated rural areas have 200 to 2,000 persons per km™,

2) Diapersed rural areas have less than 200 persons per kmZ.

Source: Ministerilo de Salud, Diagnostico Tecnlco-Administrativo de la
Situacion del Saneamiento Ambiental en Costa Rica (1976},
page 20. :

Recommendatcions:

1) A relatively high degree of water-born and other diseases resulting
from unhygienic sewage disposal, In spite of endeavors for rural
latrinization being undertaken by the Minlstry of Public Health.
Thus various measures are advisable in fields such as pollution
control, housing improvement and sanitary control of food.

2) Water quallty is generally acceptable although in rural areas
secondary contamination of unprotected wells is sometimes a problem,

3) Only three urban sewage systems have final treatment, while in
rural areas the majority of latrines are not acceptable,

4  The financial strain may be reduced in two ways: the design
standard should iIncerporate financial and economic congiderations;
an adequate tariff structure should be recommended.

5)  Specialized training for qualified engineeras and additional train-
ing for professional and subprofessional staff is recommended.

National Health Plan Goals (1974 - 1980)

The main "National Health Plan Goals (1974 - 1980)" are sum-
marized as follows:
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{a) Continue water supply service to 95 percent of the urban POpu-
lation by means of house comnections with water public service
and to 71 percent of the rural population. Some water qualﬂw’
improvement should proceed.

(b) Sewage service to 70 percent of the urban population should pe
provided.

(¢} Tinal sewage treatment will be provided in connection with the
existing sewage system, consldering future requlrementg for
water quality in emlssion courses.

(d) In additilon to promoting the construction of water supply and
sewage facilities, measurement standards should also be promoted
in order to initiate programs of pollution control of bodies of
water, wherever justified because of industrial development,
urbandization or other factors.

(e) Similarly, a national policy on adequate garbage collection
and disposal, legislation relative to ground contamination and
thedlr effective coordination should be established.

Past and projected investment projects and their source of
funds are listed in the Water Supply and Sewarage Sector Memorandum,
The abbreviated and general figures are listed in Table 8.8.

Three long-range alternative 'proposed programme goals and
cogta' (1973 to 1990) were estimated in 1974 i1n the Memorandum. The
highest goals and thelr costs are briefly summarized and shown in Table
8.9,

8.2.4 Industrial Wastewater Treatment

In the central plateau in Costa Rica, although the population
is concentrated, diverge induatries have been established because of
many favorable conditions - such as climate, transportation, raw materi-
als, labor, water etc. - exist for supporting people's lives and indust-
rlal activity, '

As shown below, the number and type of industries requiring
careful waste treatment may be noted in several cantons of provinces
like San Jose, Alajuela, Cartago, Heredla, Puntarenas etc.

Food industry 42
Beverage, juice and drinks 8
Textile 18
Tannery 15
Various chemical industries 14
Earthenware and stoneware 10
Metal working 15
Electronics and electric parts 11

Total 105
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The quality and volume of wastewater depend largely upon each
factory, There is a wide difference of degree and of characterilstics of
each waste, even within the same industrial classification depending on
raw materials, production processes, by-products, water use, product
variety ete.

Characterlstics and examples of the quality of wastewater, a
brief explanation of treatment processes and thelr expected results are
explained in Appendix 2.

In each case, it ig necessary when planning to take into
account the maximum emission conditions as well as averape quality and
quantity of wastewater emitted depending on the productilon process, and
to know special pollutants including poisonous materials discharged
possibly from the factories, if an efficlent treatment process and plant
are to be designed. Ixperimental tests, even field tests, are thus
needed to confirm that the treatment process will be analytically ade-
quate and that the plant size will be sufficient once the plant 1s com-
pleted and in use.

There are several dmportant points to be consildered when the
treatment process is heing planned. Comparigson of alternative processes,
equipment and chemicals should be considered,.

Various featuers requiring careful attention are pointed out

more generally in the followlng reference to food industrial waste.

General Teatures to Be Consldered in Wastewater Treatment of Food
Industries

Wastewater from food industries contains various nutritional
elements, sugayr, starch, amino acid, protein, oll, fat etc,, almost all
kinds of waste emitted in food processing can be comparatively easily
treated through bilochemical treatment, in the form of lagoons, oxida-—
tlon ditch or activated sludge.

Basically attentlon is usually paid both to planning and to
operatlon, that ig:

(a) The waste may easily become septic and generate offensive odor,
in case an appreclable amount of organic materials are con-
tained.

(b) The volume of waste depends on the amount of iIndustrial waterx
used and the productlon process., In order to reduce the
waste load, 1t 18 necessary to reconsider changes or improve-
mentg in the productilon process and the method of water use,
for instance, using cascades or recycling as much as possible,

{(c) Both the quality and the quantity of the waste fluctuate widely
depending on production processes. Such fluctuation may lessen
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(D)

(e)

(£)

(&)

(h)

(1)

treatment results to some degree, but usually it i1s best tg
allow for a sufficient volume in the waste-receiving tank in
order to assure a uniform flow into the treatment plant ang
stabilize the process as far as possible.

Usually a larger receiving tank should be provided with some
agitation device to prevent the waste from becoming septic
and to distribute suspended materials evenly.

These wastes often contain oil and fat, either independent oy
emulsified. If oil forms a separate layer or scum by aeration
or floatation, the oll and/or fat can be easily separated,
collected and burnt if not recoverable. If a fatty solution
is creamy and sticky, it can be mollified by applying steam
or heat, and thereby facilitating handling.

In the case of suspended materials, usually it is better to
separate them by allowing settling before submitting them to
biochemlcal treatment. Sludge from both primary and final
(biochemlcal) treatment 1s usually difficult to dehydrate
mechanically. Thus it is more convenlent to discharge it
on farmland without dehydration or composting. If it is dis-
charged on farmiland, it must be mixed into the soll without
coming into contact with plant roots, thereby avolding to
become septic masses of sludge, If the soll condition is
appropriate, the organic sludge can be effectively used as
fertdlizer,

If the waste is a highly concentrated soluble material, for
example, fermented, distillery, or some pharmaceutical waste
ete., 1t can be recovered for gome animal feed after evapora-
tion and concentration.

If the recovery of some materials from concentrated organic
waste, is not so0 attractive, the anaerobic digestion (mehane
fermentation) process could be applicable; methane gas might
be recovered as a fuel gas to some degree,

The waste water constituents should be checked to find re-
coverable materlals iIn order to reduce the degree and the load

of wastewater, and to save or to compensate the cost and
expense of the treatment and final disposal.

In inorganic waste treatment, the main process is the separa-

tion of suspended or soluble inorganic substances; in the former, sus-
pended materials can be separated comparatively easily, by the use of
sedimentation with or without chemical coagulation and filltration. But
in the latter case, soluble inorganic materials are usually very diffi-
cult to separate; chemical precipitation reaction and ion exchange or
evaporation processes are applicable but are quite expensive.
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Sometimes, the dilution of wastewater or treated effluent ig
needed. However, the dilution of wastewater is not a treatment accord-
ing to the physical principle of the conservation of materials, because
dilution does not entall the removal oY separatlon of any materilals
from the waste,

The pollutant should not be emitted or diffused in a poisonous
or unstable state, but should be removed from the waste as far as possi-
ble. In case of organic materials, such pollutants should be decompoged
to thelr final stage, i.e., CO2, H20, N2 etc. Practically, this decom-
position reaction could be attained by using micreo-organisms and thereby
be recycled as a natural food, as part of the biological life cycle.

It seems somewhat Inadequate or unfair that public sewage water
need not have final treatment, but the industrial waste from factoriles
should be controlled strictly in its treatment. It is rather necessary
to determine some standards showing permissible lLimit of waste dlscharge
for both direct discharge into public water and discharge into public
gewers or sewage treatment plants, Also consideration should be given
to furnishing some combined waste treatment facility in an industrial
park, in which several private factories would bhe jolned under the
guldance and planning of governmental officlala, A common basis of regu-
lationg, standards and cost systems should be applied.

In Japan, repulation standards permitting Final waste discharge
into the public sewage treatment plant are Issued as In (Table 8.10),
The wastewater discharged into public sewers should be pre-treated to
meet the standardas,

8,3 Adr Pollution

Aly pollution 1s generated from two possible sources, statio-
nary sources and moving sources. Obviously, industries, including
municipal ones as garbage and refuse incineration, are stationary sources,
but, automobiles or vehicles driven by engines are moving sources.

Usually, larger scale industries such as thermal electric
power generation plants and iron and steel industries have blast or
other furnaces and are responsible for the larger portion of air pol-
lution vis-a-vis the fuel consumption, including coal.

Almost all large scale industries, including electricity
generation, 1iron and steel etc., have adopted some form of pollution
reducing equipment such as dry type or wet type gas scrubber, gas washer,
dust collector, electric precipitator etc., to reduce pollutants such as
sulphur oxides (80X), CO, dust, hydrocarbon (HC) etc. As far as the
50X pollutant is concetned, the level of pollution has certainly been
decreased in almost all industrial countries, including Japan. S0X
contents are also controlled or reduced by emlssion regulation standards
requiring the use of low sulphur content fuel, monitored usually in some
Japanese cities,
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Table 8.10 Repulation Standards of Wastewater

Case A — The total volume of sewage water ls sufficlently proportionate
to that of industrilial wastewater before reaching the final

treatment plant,

Case B —— The ratio of total volume of industrial wastewater to that of

sewage water is considerably high,

Case A Case B
Temperature (°C) Less than 45 40
pH 5.9 5.7 — 8.7
BOD (ppm) Less than 600 300
Suspended solids (ppm) " " 600 300
01l (ppm)} ” T 50
Iodine consumption (ppm) " "o 220 220
Phenols {ppm) | " " 100 50
Cyanide as CN (ppm) " " - 2
Chromium (ppm) " " -~ 3
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Garbage and refuse incineratilon plants are a major souvce of
air pollution in Japan. Recently, they are required to have equipment
for reducing dust, polsonous gases, 80X, CO, HCL, Clp ete. On the
other hand, it is lmportant to reduce the absolute amount of domestic
garbage and refuse themgelves because the incineration process consumes
fuel (energy), will always cause some air pollutilon and is costly.

In Costa Rica population is concentrated in the Meseta Central;
accordingly many automotive vehilcles are used in the surrounding area of
San Jose city. Thelr number and type will surely increase in the future,

Air pollution caused by moving sources generates photo-chemical
oxldant hazards on bright sunny days. In order to estimate the amount of
each pollutant in each region of a city, it 1s necessary to know the emls-
sion factor of each component (CO, SOX, NO¥, HC) from varilous emission
sources, especlally when considering characteristic features of each
source with or without pollution control equipment (Table 8. 11).

The amount of pollution emission from automotive wvehicles can
be estimated by using data of fuel consumption for various kinds of
fuels -~ gasoline, diesel fuel, LPG etc. - and multiplying them by the
emlssion factor.

For example, the percentage share of emlssion from each source
in central Japan, Tokyo and the three prefectures of southern Kanto, are
depicted in Table 8.1L.

The objectlve of thils survey 1Is £o estimate the total amount
of emissdon from each source, and thereby calculate or extrapolate the
extent or share of each emission source.

Of course, the actual conditlons and characteristics of pol-
lution emlssion are much more complicated. For instance, the distribu-
tion of stationary sources are not uniform in their location; wind
conditions in each season are also not constant for diffuaion, etc.
Consequently, the contributien of each source to the actual air pollution
In an area could not simply and fully be explained only by this survaey.
However, the extrapolated data on proportions of each emission source
would sugpest new directions of further surveys for air pollution control
in later stages.

Sampling data taken from July 1975 to March 1976 compared with
those taken from March 1971 to December 1973 at the No. 1 Monitoring
Station in San Jose are reported to show clearly that air pollution has
increased. The cauge ls attributed to the increased number of automotive
vehicles and of industries.

The basic policy of abating alr pollution should recognize
that the most important point in solving this pollution problem is to
minimize the emission at its source as much as possible. The diffusion
of emitted materials does not mean that these poisonous gases are
neutralized in the atmosphere. For example, if the concentration of
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emitted gases 1s too high, it could cause irritation to human respiratory
organs and finally illness. A photo-chemical effect could result such

as occurred Iin Kawasakd City, Japan., Even 1f the concentrated emission

is comparatively weak, the emitted SOX and NOX in the alr could cause rain
water or atmogspheric molsture to be acldic, and thus cause serious metalic
corrosion., Already diffused materials such as dust, mist or poisonous
gases, or any sort of atmospheric emission, cannot be removed by any
devices or equipment.

The emission effects from automotive sources, especially in
urban areas, cannot be overlooked in the future. Manufacturers of auto-
mobiles the world over are making some effort to invent appropriate
devices for eliminating the emission of poisonous elements in order to
meet emission standards. It will become necessary, therefore, to use
cars having adequate anti-pollution equipment,

On the other hand, if the amount of traffic would reach the
level of over-crowding, the number and kind of automobiles in crowded
areas and streets should be restrained, possibly by an automatic com-
puterized signal system, upon consideratilon of characteristic features
of streets and land to be used for resldential, commercial, business,
or industrilal areas. This type of control can also effectlvely abate
nolse pollution,

Furthermore, some buffer zone separating a residential area
and a main road is effective in noilse abatement. TFor example, a preen
belt more than ten meters wide lessens both nolse and alr pollution,

8.4 Solid Waste Treatment

In more advanced countries, it 1s said that the valued amount
of domestic garbage and refuse is nearly proportional to peole's income.
(See Appendix 3.) Almost all municipalities, especially in larger
cities throughout the world, are now struggling with solid waste treat-
ment,

Problems mainly consist of the following:

(a) The increased volume year by year, diverse mixture of materials,
varlous molsture contents of these materials and characteristic
features of garbage and refuse depend on local conditions,

(b) Often these wastes contain poisonous materials of various
origins -~ such as, heavy metals, various chemicals, stable
organic compounds like PCB, plastilcs which generate toxic or
corrosive gases when burnt etc.

(e¢) Partial recovery and reuse of waste materials dependent upon
their classification must be decided. -
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(d) There are transportation problems of refuse collecting in
heavy traffic conditions, especilally in the central area of
larger citiles.

(e) 1In deslgning and operating incineration plants, there are
problems with:

1)} moisture content vig-a~vis energy consumption and smoulder-
ing in incinerators,

11) contents of incombustible materdials,

1ii) contents of high heat content materials, that are related
to the percentage of plastics, odls, fats etec.
(The temperature of the inside wall of the incinerater
rises abnormally high.) '

iv) contents of halogenous compounds, like vinyl chloride
plastics which generate corrosive and polsonous gases
after decomposition when burnt.

One of the principal problems of solid waste treatment is
flrst to reduce the volume. Therefore, it seems important at the
initial collection stage to get the effectlve cooperation of citizens
to separate the contents into glasses and bottles, metals, paper,
kitchen garbage, dncombustible materials such as bricks, concrete
blocks, sand, gravel ete. It 18 also necessary to require the coopera-
tlon of some manufacturers in recycling and reusing thelr waste or refuse,

Unfortunately, modern industrial production systems do not
seem to use adequately thelr recovered raw materials for the following
reasons :

(a) Economical -- The acquisition of, or recovery of, raw materi-
al is almost fixed by economy-of-scale and cost factors;

(b) Technological -- The degree of purity or composition of raw
materials and their products are already fixed in the produc-
tion process., But, recovered materials generally are not
similar to presently used materials. Therefore, the possi-
bility of impurities arising in their products is greater than
in the case of using raw materlals.

{c) It is difficult and costly to change or to modify the produc-
tion process and flows in using abnormal raw materials, in
other words, 1t is necessary to use continuously, constantly
and with little variation raw materials in the production
process,

Prebably using recovered materials in place of raw materials
in dndustry might be promoted by scheduling and controlling waste
materials to meet production conditions. Either the production process
could be changed gradually or new production processes could be develop-
ed, such as realization of recovered paper in the paper industry.
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1t is necessary both to develop new techniques and innovations
and to accustom people's thinking to using recovered materials. Usually,
people are likely to compare former products produced from raw materials
‘with the recovered and reprocessed materlals. The latter will be accused
of containing many impuritiles, belng weak, costing more ete. Customs,
habits, and thinking do not change easily!

Recently, however, people who previously easlly wasted scarce
resources, are beginning to change slightly to consexrve energy and
regources as much as possible, Tt 1s more and more Important to use
resources carefully because it 1s gradually becoming difficult to find
locations appropriate and adeguate for disposing waste materlals. Often
when some waste materials are disposed, they are apt to cause other
pollution problems which adversely affect people. Consequently, it is
important to find new combinations of recovery and disposal of waste
materials even 1if such is difficult and time-consuming in establishing
new customs.

Various investigations and tegts on the treatment of garbage
and refuse, including recovery of resources and enerpy, are being made
throughout the world in various filelds and sectors, both governmental
and private.

Several typilcal considerations are shown as follows:

(a) With regard to incineration, varlous heat recovery devlices
and heat utllization are being tested, e.g. heat recovery for
use in local heating and recreational use, generating clect-
ricity, or industrilal use.

(b) Whatever processes or uses are selected, it ls first important
to classify various materials indicated above,

(¢) Pneumatic transportation of garbage and refuse through piping
is one consideration.

(d) Organic solid wastes can be recovered for use as fertilizer
and soll conditioners; but 1t seems better to use them, fox
example, as natural compost by fermentation or natural land
fill.

{(e) To reproduce them for animal feed,

(f) To generate combustible gases from organilc wastes anaerobilc
digestion or gassification through burning with controlled
alr feed,

(g) The treatment of various poisonous materials and gases, regulat-
ing heavy metals, and avoiding random dispersion and decom-
positlion of stable organlc compounds such as PCB, PCP etc.
should be handled with the utmost care.

(h) An effective and adequaté combination of various methods to
meet local conditions should be sought.
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Polsonous Materials in Solld Wastes

In industrially advanced countries, especilally 1an urban areas,
polsonous heavy metals are often contained in sewage water and domestie
garbage. After sewage treatment, heavy metals which have submerged in
the sludge are often disposed with the sludge or garbage into the soi]
or landfills. If polsonous heavy metals are contained therein, they are
apt to contaminate the soil. If landfills are used for disposal of golig
wastes, it 18 necessary to avoild soll contamination. TIf the land is for
farm use, the waste materials should be buried deeply, thereby avolding
the poisonous materlals returning to thelr recyclement in the food chain
of plants and animals, including man.

Polsonous heavy metals are always contalned in sewage sludge
and household garbage. People habitually carelessly dispose anythiig,
no matter whether the contents are poilsonous materials, such as shards
of broken thermometers (Hg), fluorescent lamps (Hg), Braun tubes (cd),
pleces of broken radios etc.

Neither national nor municipal government has yet proffered
any concrete devicea for final and safe treatment of collected mixed
wastes. Government should have a clear policy prohibiting disposal of
any kind of polsonous materials. It is necessary to set and to propa-
gate varlous environment control standards, as far as polsonous materials
are concerned, on the other hand, all citizens should understand and co-
operate with government policy in separating polsonous materlals from
other household waste and garbage. In order Lo assure cooperation on
this point, the government should undertake a PR campailgn repeatedly and
earnestly to inculcate a complete understanding of the source of toxic
materials, their common exlstence and use, and theilr harmful effects on
the human body and life in general. (See Appendix 4.)

It is also important to inform ciltizens in each area how the
separately collected toxic wastes are being treated safely with the
citizens' cooperatlion. For example, the Environmental Protection Agency
in Canada has issued and widely distributed a pamphlet which both ex-
plains quite plainly the concrete plans of pollution abatement in the .
areas of alr, water and solids, and also describes in understandable
language what should be done cooperatively by all citizens to keep the
surrounding environment clean and thereby accomplish a national goal.

8.5 Traffic Noilse Control

The control of noise pollution is similar to that of alr pollu-
tion, especially in densely populated areas. Noise is generally generated
from automotive vehilcles and affects some residential areas especially at
night or areas along main streets and highways in cltles. Because noise
is the most common cause of pollution, it accounts for the largest number
of pollution related complaints,
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The Japanese government (through the Environmental Agency) has
drawn up varlous measures designed to control traffic noise at its source.

Theoretically, 1f noise 1s reduced by three phons at its
gource, the area affected by such noilse is reportedly halved. Actually,
however, this theoretical relationshlip naturally does not work as ia 1im-
plied in the case of traffic noise. Nevertheless, it is obvious that
reducing the level of noilse at its souxce has an extremely important
effect in reducing traffic noige.

Noise control measures related to automotive vehicles may be
applied in the following way:

(2) TImprovement of motor vehicles:
Structural dmprovements designed to reduce nolse from the
engine, cooling fan, alr intake, exhaust and tires,

(b) Improvement of road structure:
Erection of walls to block off noise and buffer zones and
improvement of road pavement by making embankments and
ditches consistent with the topography of a gilven area.

(c) Traffic control:
Establishing and controlling speed limits on all vehicles,
designating lanes for large vehlcles and systematizing
traffic signals,

8.6 Conservation of Nature

Obviously human beilngs are part of nature, participating in
various natural activities and receiving various benefits from nature.
However, they have greatly affected nature in vardious ways, sometimes
completely changing the surrounding nature and even inflicting substan-
tlal damage. Ecological principles teach us that human effects on the
natural environment are unreversible to a large extent. Consequently
the conservation of nature and co-existence of different 1ife forms
should be a sine qua non condition for human survival as a part of the
natural environment,

Although Costa Rica 18 approximate to the equator, its climate
at higher altitudes is moderate and comfortable. On the other hand, in
coastal areas especlally on the Pacific coast, the climate is much warmer
and the land tends to be arid.

According to plans for the Gran Puntarenas Project, the area
surrounding the central urban zone of Puntarenas Peninsula, E1 Roble
to Barranca, Caldera and Esparta are to be developed over a lengthy
period of time. The conservation of nature 1s also an important item
of long-range planning and execution. In relation to the development
Project, the surrounding area including the Nicoya Peninsula should be
cultivated with sufficlent plants and water for recovering adequate
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vegetation in the area. The area should be planted with plant species
that will form a sultable basis for intra-related vegetation, For thig
purpose, a present vepgetation map and a potentilal vegetation map must
be prepared without neglecting landscape management,

In the construction of business, highway, industrial and
resldential areas, the top soill should be replaced or redistributed 1if
a surplus exists after completing construction; an adequate and stable
ecologlcal system of vegetation should be recultivated and conserved in
accordance with carefully drawn present and poteuntial vegetation maps,

In order to cultivate both underground and surface water, the
surrounding areas of upsiream rivers should be well foliated,

8.7 Econcmlc Conslderation of Environmental Affailrs

In Costa Rica, environmental affairs have so far been neglectad,
But, there is little wonder that people are unaware of environmental
deterioration during rapid economic progress, especlally with regard to
industrilalization and urbanization.

Distinct from mere hyglenlc degradation, environmental prob-
lems are usually considered to stem from man-made causes ~~ pollution
or contaminatlion caused through production processes and consumption of
goods and services. Generally speaking, market prices reflect only
Internal or privately borne costs of supplying goods and services., From
a soclal point of vliew, the concept of cost should include not only in-
ternal or private costs but also external or soclial costs. External
cogts reflecting externalities are not apt to be evaluated duly on the
market,

Modern economies have enjoyed such free goods asg alr, water
and other many environmental resources without paying theilxr costs. The
term "gift of nature" represents theix free supply. Contemporary man
has come to be disturbed by various kinds of waste emitted by himself.
Pollution 1s one of the major exacerbating points associated with
environmental degredation.

The market mechanism does not always provide adequate signals
for rationally allocating scarce resources. That is "market failure."
It 1s responsible for misallocation and misuse of increasingly scarce
natural resources., Should environmental equalilty be preserved, market
failure muat be rectified through internalizing external costs. Market
prices must be boosted necessarily to the extent that external costs
are Internalized. The extent of Increased costs depends upon the
quality of the environment which people wish to maintain. Internaliza-
tion of external costs means conversion of implicit costs into explicit
ones,

The value of environmental gquality cannot be directly assessed
through the market mechanism and human judgement. For the time being,
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" pollution-abatement costs must be considered proxy for the minimum cost
of environmental protection. HEstimates of abatement costg vary accord-
ing to different conditions -- physical, social, economlc etc. Present—
ly available data suggest that the national total cost of abating major
pollutants would account for only one to five percent of G.D.P, of
reppective countries.

In order to transfer environmental arguments into quantitative
terms, a desirable level or standard of envirommental quality should be
defined. These standards should be established on the bhasis of various
criteria with regard to health, property, nature and other factors
valuable to human beings.

8.7,1 Causes of Recent Environmental Disruption

Causes of environmental disruption are attributed mainly to
the following factors:

(a) Figure 8.2 shows the world population dncrease. The coeffi-
clent increase in population is most noticeable in this century,
due to the decreased death rate resulting from medical progress.

Figure 8.2 The World Population Increase
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Source : Population Bulletin, Vol, 18, No,1l
"Plan for Introduction to Environmental Scilence" by P.W,. Foster, 1972,
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Especially after World War II, the rate of improvement and
the development of various new technologies have accelerated
rapidly; industries have been able to deal with various
materials qulicker and in larger capacity,

Consequently, industries have come to pursue the so-called
scale merits, operating factorles on economies-of-gcale,
using machines and equipment having larger capacity, faster
gpeeds and more accurate automatic control devicea., Recent
increases of various industrial production in dndustrially
advanced countries are shown in Appendix 1.

Social advancement and centralization of population have
occurred rapidly in almost all countries., Population in-
crease is much higher 1n areas surrounding older central
urban zones, i.e., in newly developed bed towns; more than

10 percent of the total population is centered 1n almost all
capital cities of smaller countries. Every city has some
information center, which performs varlous human activities
such as admindstration, marketing, business, education ete,
Although high populatlion densities impede transportation
severely, air pollution and noilse, for instance, more adverse-
ly affect the price of materials necessary in life. In spite
of these poor living conditions, questionnalre data reveal
that the great majority of citlizens wish to live in urban
areas, The population of Tokyo proper shows a gradual decline
over the past slx years. It is deplorable that in many cases
adequate elty planning has come too late, that i1s, the rate
of population increase is faster than that of urban infrastruc-
ture development, for soclal and economlc reasons.

Transportation has also been hastened in aviation, railroads,
highways and can carry a greater volume of both men and
materials,

Innovated technology seems to be '"doubled-edge sword,' that
is for example:

1) The faster the speed of automotive vehicles, the more
energy is consumed, and the more noilse pollutilon is
increased!

1i) The larger the capacity and the higher the combustion
temperature and efficiency, however, the more NOX is
increasingly penerated.

iii) The more automated, the more phenomena are estranged

from human rxrelations and the more human alienation
Qccurs,

1v) ‘The more specialized the technology, the more difficult
it becomes for laymen and unrelated specialists to under-
stand the speclalized vocabulary. Specialization separates
more finely speclal fields and technologies and makes it
further more difficult to communicate with each other.
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