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FOREWORD 

At the request of the Federal Government of Brail I, the United 
Nit lang Development Programme,  In coopérât i on with th« United  Industrial 
Development Organization, agreed* to provide asslstanca In advising on 
location of   Industrial Estates and on th« ganara I plans for thalr develop- 
ment. 

Thl« mission was composad of one member, ARIE COHEN, Architect 
end Town Plenner (ISRAEL) - the writer. 

The present, revised, draft roport meets the following advice 
Issued by the» United Nations  Industrial  Development Organization (x) 

(a) "A brief account of the Terms-of-Reference of the mission and the 
teaks he was asked to carry-out  in his  Initial  briefing  In Recife. 

<b) "A summary containing advice to SUDENE: 

- On policies and strategies for the devtlopment of  Industrial Estates; 
- On the »election of sites; 
- On physical planning;  and 
- On organizational problems of establishing the Estates." 

ItCW-S!-StÎ2i:!2£5-i!5Hfâ-8î.5fiSiÎi' 
Ther Terms of Reference Issued verbally by SUDENE at Recife, at 

the Initial  briefing meeting with the Director of the Dlvlelon for Research 
and Programming is the following: 

"The United Nations Industrial Development Orgenlzatton mission 
Is requested! 
(a) To exemlne a number of  Industriel Estates (nx) In course of establish- 

ment In the 'North-Eest' Region, analyse problems referring to location, 
planning and Implementation, deduct conclusions and make recommendations 
to the Director end the staff members of the Division for Research and 
Progremmlng. 

(b) "To select one <or two) of the above mentioned sites end undertake its 
-(or their) physical Planning." 

Thase Terms-of-Reference were carried out by this mission during 
Its stsy In Brezll. 

(R) Received In Recife on the 19th Feb.  1970. 
(xx) As proposed by SUDENE. 
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1.1.    THE PROBLEM 

The "North East" region of Brazil  Is characterized by  low 
(«vals of   industrial  development and technical  productivity,  low 
rates of average  income per capita,   resulting In migration of 
population and private resources to the dynamic & developed South. 

This process may be mainly related to disparities prevailing 
within the  region  itself,  between   its lagging and  poor "Interior" 
and  Its relatively developed "Coastal Area". 

The "Interior", which  is featured by redundant labour-force 
from agriculture, on one hand, and absence of any other occupational 
opprotunities on the other,   is being continuously  deserted for the 
"Coastal Area". 

The "Coastal  Area",  due to the limitations   In  Its employment 
' and housing markets,fai Is to meet the demand. 
1 Migration, thus, proceeds southwards. 

¡ The vicious circle created  in the Interior by three factors: 
S Unemployment, Migration and  Economic decline, aggravates,   further- 

on,     intra-    regional  as wel I  as    Inter    -   regional 
! disparities.   ("Interior" versus "Coastal  Area" and "North East" 
! versus "South".) 
r Moreover, such disparities exert detrimental  effects on the 
I country as a whole,  by leading to overall   imbalance In the economic 
' structure and by weakening   the defence system. 

! Hence,  reluctant "Interior" constitutes not only the major 
I problem of  "North East" but also a National   issue. 

I It  Is,  therefore, presumed that enhancement of the "Interior's" 
I productivity, while meeting  Its employment demand, would have 
1 positive repercussions on the entire North East region,as well  as 
! on the country as a whole. 

I The difficulty end  Importance lying  In th I » objective calls 
for coordinated efforts and actions of the State and the North-East 
regional Authorities. 

1.2    THE INDUSTRIAL ESTATE - A STIMULANT 

FOR   INDUSTRIAL DEVELOPMENT 

1.2.1 General. 
Planning a system of   Industrial Estates In the North-East 

might provide an efficient device, both to reverse trends of economic 
decline and depopulation of the "Interior", and to serve as stimulant 
for further  Industrial development of the "Coastal Area". 

1.2.2 Mein Advantages. 
The ability of the  Industrial Estate to Initiate Industrializa- 

tion In a   lagging region may be related to Its characteristics: 

(a) The Industrial Estate, often.  Includes Small  Scale  Industries ot 
various branches which may provide occupation for any kind of 
unemployed labour force - a major problem In an underdeveloped 
region. 

(b) The  Industrial Estate has attractive features from the 
Industrialists' view point,   suchas: 



- Pre built factories for rent;  subsidies provided by public 
funds which alleviate financing problems,   location within a 
wider range of utilities and services which reduce investments 
on  Implementation. 

(c)    The Industrial   Estate (due to the above features) has the 
ability to oppose Individual   trends - to concentrate in 
developed areas - and contribute,   in a way,  to implement 
regional  gaols of  industrial   decentralization. 

1.2.3 Size. 

Industrial  Estatos differ in size according to the 
characteristics of the region  in which they are  located. 

S m a  I   Ix)Industrial   Estates would generally suit agri- 
cultural  areas.  They may contribute  in developing agriculture 
Industries such as:  food processing plónts,  food packing plants, 
primary processing of agricultural   raw material,  creameries and 
workshops for agricultural  machinery. They may as well  be combined 
with supply depots for agricultural   fertilizers,   fuel  and equipment. 
Such estates may be appropriate for the "Interior". They may be 
tied  in to small  existing towns or big villages,  provide occupation 
to unemployed   labour force, on one hand and use housing, existing 
facilities, community services and   infra-structure they might 
possess on the other. Thus,  problems of accommodation,  at the 
initial  stage,  might be spared.   In the course of time the estates 
might become Nuclei  of "Growth Poles".   (Diseconomies of scale, 
resulting from small  enterprises,  would be offset uy regional, 
social  and economic benefits achieved). 

B i  g g e r*xlndustrial   Estates would suit for Small   Scale 
or Medium Scale Manufacturing enterprises. They would be appropriate 
for the "Coastal  Area" where they might be located at proximity of 
bigger manufacturing enterprises and stimulate "subcontracting". 
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1.3    LOCATION OF   INDUSTRIAL ESTATES 

IN "NORTH-EAST" 

1.3.1 Planning Approach. 

Location of  Industrial   Estates should be governed by a 
comprehensive approach combining economic considerations pertaining 
to Industrial  development policy with those regarding physical 
planning. 

Thus, a regional  pattern of  industrial  estates should form 
a coordinated system contributing to implement regional qoals such as: 
Industrial  employment and production targets;  Desired population 
distribution patterns;  Desired   land use pattern;  Rational timing  in 
allocation of capital  resources for provision of   infra-structure and 
other services. 

Location of  Industrial   Estates should be studied at two 
subsequent  levels,    regional    and    local.« 

(a) The study at the r a g I o n a I    level should elaborate a general 
concept,  based on cooperation between physical  planning and 
Industrial  development  in translating economic goals and objectives 
to space requirements. 

Under this concept alternative plans,   for regional  spatial 
distribution of  Industrial  Estates, should be designed. 

n)    Size of Estate: 20 to 60 acres.   (8 to 24 hectares). 
XK) Size of  Estate: 60 to 120 acres.(24 to 48 hectares). 



Alternates should be evaluated and ranked according to 
their ability to meet the pre-determined objectives. The chosen 
alternate should be the one supposed to maximize regional wel- 
fare through optimal use of human and physical resources 
available in its context. 

(b) The study at the local  level should test the adequacy of 
proposed sites, mainly from physical view-point. Objectives 
Influencing decision making would be: optimum of favourable 
conditions for implementation, minimization of complications, 
procedure, time and cost. 

Objectives at both levels should be translated into a 
criteria set-up to serve a tool for analysis and choice between 
alternates using various techniques,such as: cost-benefit- 
analysis, scoring etc. 

In case of the North-East, data surveys and forecasts 
available in the four year plan "IV PLANO DIRETOR De Desenvol vi mento 
Economico E Social Do Nordeste - 1969-1973" should be deepened and 
reft ned to a pre-investment study covering the whole region. This 
pre-Investment study would serve as basis and guidance for a distri- 
bution of Industrial Estates at the regional level. 

Ir is worth remarking that a comprehensive regional plan 
would provide the soundest basis for location of industrial activi- 
ties at the regional level. 

Still, as it often occurs, lack of: time, budget and 
availabi Iityof thewhole wide range of statistical data required 
compel Is the planner to adapt a more pragmatic, but practical 
approach. 

1.3.2 Planning Objectives. 

The ultimate objective of planning a system of Industrial 
Estates for the whole of the North-East would be to reduce disparities 
between the "Interior" and the "Coastal Area". 

The aim of the plan at the regional level would be not a 
were coordinated distribution of estates, throughout the North-East, 
but rather stimulation of "Growth Poles", which are centres, 
Including, along with the estates, residential areas, community 
iorvices and amenities. (According to this concept the Industrial 
Estate becomes a component part of the region within which it Is 
located.and on which it would depend for scale and character.) 

1.3.3 Location Criteria at the Regional Level. 

1.3.3.1        St2fL£i' 
The "Interior" and the "Coastal Area", by virtue of their 

characteristics and their problems, should be assigned different 
regional development programme». Subsequently, criteria for analysing 
adequacy of location of Industrial Estates In their context, should 

be different. 

1.3.3.2 sriíKis.ísc.ítíí-üicíír.iscH • 
(a) Location In areas characterized by redundant agricultural- labour 

force, unemployment and migration. 

(by Integration in small existing towns, possessing partly housing 
facilities  and community services, or at their vicinity, while 
promoting them to become "Growth Poles"; or, ina group of 
villages, one of which might be selected for promotion as a 
"Growth-Pole". 

n)  Ministry of Interior - SUDENE, IV PLANO DIRETOR De Desenvol vi mento 
Economico E Social Do Nordeste, 1969-1973, Ree i fe,1968. 
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1.3.3.3 

1.3.4 

(c) Accessibility to marketing centres. 

(d) Accessibility to supplies and services. 

(•) Convenient access to existing, or prospective national 
communication system. 

(f) Proximity to main supply systems of Utilities: electric: power 
stations and/or power   lines;  sea,   large rivers or Jd«quat« 
land areas or features for disposal  of sewerage after being 

treated. 
<9>  Location  in plains where relatively convenient climate con- 

ditions prevaiI. 

Cr I terjia_f or_the_Coasta [_Area. 

(a) Proxlm"ty"t¡"an existing growth-nucleus,  Including  industries 
o5saüeí electrical  power stations etc. enabling  Industrial 
Estates to profit from the  infra-structure and general 
development,   introduced by these, at their vicinity. 

(b) Proximity to an existing city or town enabling   ,nd"«+^a' 
Estate to profit from various urban services as well as skilled 

manpower etc. 
(c) Integration  in regional  development programmes of broad scope, 

enabling  Industrial  Estates to reduce development costs on one 
hand and to contribute to their successful material ization,on 

the other. 

Siting Criteria at the Local   Level. 

After a regional  pattern of   Industrial  Estates is 
•stab I¡shed, alternative sites should be evaluated from   local 
view-point according to the following criteria: 

(a) Tocography.;  flat  land with siope not to exceed an average of 
5 SriScciptabie "cut and fill" for  levelling  large build ngs) 
and not  inferior to 1* (required for storm-water drainage). 

(b) Soil: Soil   load-bearing rate not  to be under 1  kilog ramm per 
iSüar. centimetre;  not sagging;  free of flood or subsidence, 
and not of  rocky nature,   (to minimize cost of trenches and 
eventual  slight  levelling, "cut" especially). 

(c) Size:  (including 30* to 50* reserve). Tracts of   land 30-60 acres 
U5"to 24 hectares)  for small  estates - suitable generally tor 
the "Interior", or 100-150 acres (40-60 hectares)  for large 
estates - suitable generally for the "Coastal  Area . 

(d) Form: Rectangular, or near to, to achieve functional  layout. 

<•) Tnfra-S+ruci-urej: Easiest  links to transportation systems and 

utTÏTtîës; 
(f) Land.Value: Relative low prices; 

(o) L¡ñd"Owñ¡rship: Uncomplicated, to avoid delays  In initiation of 
0   ^T&tïtïôn.   (Single ownership or LAND-BANK <x> ownership 

would be the best). 
(h) Comoetlng Uses:  Land free from competing claims such as reslden- 

SSrcotScT.I or of nature exclusively suitable for agrlcul- 

ture. 
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(i ) Adjoining Areas: Prevent undesirable neighbourhood In relation- 
ship wTfhaajòTnlng areas (existing or proposed). 

(x> See LAND-BANK in Section: "Organizational Problems" Para No.1.5.2 



1.3.5 Phasing Pol Icy. 

Phases of development should Include the "Interior" and 
the "Coastal  Area" simultaneously.  A determined policy regarding 
allocation of public  investments and subsidies should prevent the 
relatively more attractive "Coastal  Area"  from being a competing 
handicap to the "Interior".  At the  Initial   stage, a few  industrial 
estates situated at "key locations", both  In the "Interior" and 
the "Coastal  Area",  should be selected as "key-growth'poles". 
The first  Industrial  estate  implemented at the  initial   stage would 
be looked upon as an experimental  one.   Its achievements would 
strongly affect public opinion as well as the future prospects of 
the whole programme. Hence,   Its additional   Importance for demonstra- 
tion purposes. 

1.4    PLANNING THE   INDUSTRIAL ESTATE 

1.4.1 Programme. 

Planning of an Industrial  Estate should be preceded by 
a programme. 

The programme would require basic estimates on: 

(a) Size and branches of production,to meet market's demandi 

(b) Number of Jobs,to meet the employment demand; 

(c) Rate of subsidy; 

(d) Average standard floor-space per Worker; 

(e) Standard parking space for the various functions; 

(f) Number ,      size and type of  factories for rent,lease and sale. 

The programme would specify: 

(a) Distribution of subsidies among the various functions of the 
estate; 

(b) Total  floor-space and land area for Industrial  use; 

(c) Total  floor-space and land area for common services buildings 
and amenities; 

(d) Number of enterprises by groups; 

(e> Number of prebuilt standard factories; 

(f) Number of standard factories; 

(g) Number of developed lots for miscellaneous factories. 

Such programme would serve as basis for the land use plan. 

1.4.2 Size. 

Size of the estate would derive, generally, from Its 
location and nature of activity. 

Industrial Estates tied In to villages and small towns in 
the "Interior", handling mainly egrlculturel products and some manu- 
facturing In the frame of Small Scala Industry,would be small In size. 
In such cases areas of estates would vary between 20 and 60 acres 
(8-24 hectares). 

Industrial Estates tied in to cities In the "Coastal Area", 
handling mainly manufacturing industry in the frame of Small Scale 
Industry and sometimes Medium Scale Industry, would require, as a rule, 
bigger factories and larger land areas. In such cases areas of estates 
would vary between 60 and 120 acres (24-48 hectares). 



1.4.3. fon«. 
The optimal  form for the site of an  Industrial Estate 

would be the rectangular with acceptable proportions: 
For Small  Estates covering 20.60 acres, the optimum width 

would be - 130-200 m. 
For Big Estates covering 60-120 acres the optimum width 

would be - 300-400 m. 
As Irregular sites occur quite often  In reality, the above 

dimensions may serve only for guidance, leading to a specific solu- 
tion  In each case. 

It Is, however,  recommended for any site to apply rect- 
angular design to the Industrial  uses and  let  Irregularities be 
overcome by having them  landscaped or used for common ^rvlces 
buildings, when It Is appropriate, or,  fa  lure of other alternative, 
allow blocks with growing depths of lots (trapez form). 

1.4.4 lavo"*' 

1.4.4.1 kSQd.ySfi- j    A ,   , 
Optimal main distribution land use within and  Industrial 

Estate would be as follows: 

. ^   * .  • 65* - 70$ Industrial 
Lots for prebullt standard factories 
Lots for standard factories 
Lots for miscellaneous factories 
Administration and common servi ces 
Roads and pedestrian ways 
Parking 
Open spaces 
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10$ 
131 
40$ 

6$ - 5$ 
16$ - 14$ 
7$ - 6$ 
6$ - 5$ 

Totals 100$    100$ 

1.4.4.2 Zoning 
Zoning would serve a useful tool  for establ ishing a 

functional   l.nd'use pattern within the  Industrial Estate    IMjould 
help  in reducing Intrusion and In safeguarding an over-al '  »{tractive 
visual appearand. Zoning would call  for separation of  'Rustría! 
arias frSm common services buildings« areas, as well as   Ç^ pernal 
subdivision of  Industrial  areas according to types and sizes of 
factories erected on them, as follows: 

- Area» for terraced standard factories of small size; 
(types Al, A2, see below para No. 1.4.5.2.2) 

- Areas for standard factories of bigger size; 
(type-A3, see below para No.1.4.5.2.2) 

- Areas for standard detached .factories ; 
(types B and B2, see below para No. 1.4.S.Z.¿J 

- Areas for Custom factor 1 es j 
- Areas segregated for factories causing nuisance;<*> 

Separation of standard and pre-built standard factories, 
having uniform facades.(due to their modular design) fromcustom 
factories, having diversified facades, would contribute to an orderly 
attractive architectural  appearance. 

(*) Admittance of such factories to estates of small size should be 
JShlb'S. Admittance to bigger estates should be conditioned 
by location on an  isolated site surrounded by a green belt. 
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4.4.3        §iíS_£Í2QQÍ09' 

Site planning of an Industrial Estate may be based on two 

alternative principles: 

(a) Road pattern providing front and rear vehicular access to lots, 
separating vehicular access to offices from vehicular service 
to back service yards. (See Drawings No.1 & 2). 

(b) Road pattern providing only front vehicular access to lots 
(used, both for entrance to offices and penetration along the 
lot's side to rear-service-yeard). 

In fact, both principles should be adopted In the same 
estate according to factory type of building. 

Lots built up with small terraced factories (Types Al A2) 
would do with vehicular access at the front side only. 

Lots built up with standard factories of bigger size, 
which might become terraced after expansion, (types B1 and B2) 
would require front and rear vehicular access(as vehicular acess to 
back yards would be essential for their operation). 

Lots built up with detached factories would do with front 

entrance only. 

According to this concept, terraced factories should be 
located at the central area of the estate and detached 
factories at the periphery.  . (See Drawings No.1 12). 

1.4.4.4 Lots_of_Mgduiar_Frontage. 

Recommended frontage dimension for modular lot would be 
30 meters (100 feet). This dimension is double of the proposed 
optimal frontage for a factory building - 15 meters. (See Drawings 

No.3:& fío.4.) 

Thus, gap between buildings would equal their width. 

Such a design would enable economic and convenient expan- 
sion, while keeping an attractive appearance of a modular facade. 

(See Drawings No.3 4 No.4). 

The Initial setbacks under such a design would be: 
Front - 10 m; Side I- 3,5 m; Side II - 11,5 m; and Rear - 20 m. 
Thus, the recommended initial location of the building In the lot 
would be assymetric. The 11,50 m space obtained on Side II might be 
used In the pre-annexation phase, for auxiliary and storage pur- 
poses and for a limited parking area for the management personnel. 

(See Drawing No.4). 

1.4.5 Factory Bui I dings. 

1.4.5.1 ÎÎSiC.Ç2Îfi92CiS§' 
Types of factory buJIdlngs would be classified Into two 

categorI es : 
(a) Standard factories erected by the promoting agency; 

(b) Miscellaneous custom factories erected by Individual  Industrialists, 

1.4.5.2 §Î2Qdard_Façtories. 
These are based on type plans consisting of standard com- 

ponents adapted for repetition. 

1.4.5.2.1.  Advantages. Advantages of standard factories ere the 
tölTöwTng" 
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(a) Advantages from   construct  Ion    view-point: 

Flexibility in expansion;  elaboration of  their standard com- 
ponents;  economy deriving from repeated production and 
mounting of  identical  elements. 

(b) Advantages from   operational     view-point: 

Possibility to accommodate efficiently a variety of  industrial 
operations;   improving standards of working conditions and 
enhance productivity. 

(c) Advantages from   pubi   lc-benef   it    view-point: 

Possibility of encouraging particular industrial  development 
according to a pre-determined promotion policy,  by adjustment 
of  rentals; Possibility of controlling the visual architectural 
appearance of the estate as a whole. 

(d) Advantages at the    establishment    stage: 

Saving  Industrialists capital expenditure at developmental 
stage,  which makes great demand on his capital;  Saving the 
Industrialist problems and efforts  In a  field he Is unlikely 
to be experienced  - that of construction and arranging  for 
services;  Reduction of construction cost and time by using 
standard components and sophisticated building methods; 
Enabling production to start quickly (often a  requirement for 
new   Industrial projects). 

1.4.5.2.2.    Jy.ßes.    Standard factories would  include five types: 

Al A2 A3 -   In terraced buildings  (See Drawing No.5) 

B1 B2       -   In detached buildings, which may become 
terraced after expansion.  (See drawing No.3) 

Sizes and dimensions of the above types are presented 
In the fol lowing table. 

Sizes and Dimensions of Units in Modular Standard Buildings 

Sizes and dimensions of modular units 

Dimensions 
Types 

Size 
sq.meters        sq.feet meters 

Terraced 
A1             50 550 5    x 10 
A2            93 1000 7.5x 12.5 
A3          183 2000 7.5x 25 

Detached <x) 
B1          225 2500 15 

B2 450-1125      1480-3700     15 

x 15 

feet 

16 x 32 
25 x 41 
25 x 82 

50 x 50 

M+Wxfc***!,*    50x100*50xnx25 

Types Al end A2 - Small terraced standard factories (or 
workshops) would be generally provided with one vehicular access, 
at th« front, while beck yards would be accessible only to workers, 
by walking through the building. 

(x) De+ached Initially and terraced1 after expansion 

(M)'n'  - A variable multiplying the modular-unit for depth - 
7.5 m (25 f.) 
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1.4.5.3 

TvD« A3 - bigger terraced standard factorías and 
Tvpes B1  and B2 - detached standard factories (which may 

become terraced after expansion),  would be generally provided with 
ÏSÏÏÎlaî 2c«s both at front and at rear sides.   (See Drawings 

No.1,  No.2,  No.3). 

1.4.5.2.3.    Expansion. The following would discuss expansion of 
¡tandifd'factories only and would refer to type B2. 
The first phase of expansion would take place over the 

depth of the lot - a  land reserve pre-aI located  for this purpose. 

The second phase of expansion would take place over  the 
tide. Joining the neighbouring unit by covering the 15 meter s gap 
between them9 This process, would turn gradually d.e.ta.ched.fa.çtories 

Into terraçed^bjoçks. 
The third and  final phase of expansion would include 

either moving to a bigger factory  elsewhere in the same estate or 
complete annexation of the neighbour's factory and h s entire   lot. 
obviously, after adequate compensation of Its owner).  (See Drawing 
No!3). Operations required for such expansion would be confined to: 

- Casting of standard ground floor; 
- Construction of a standard roof;  and ...        , „ 
- Re^ovaTof side walls,   (initially concleved as non  load-bearing 

walls). 
It is therefore highly  recommended that standard factories 

preplanned for expansion  (according to the method described above 
Ce   non-load bearing back and  side walls (for convenient removal 
oneces ary).  The expansion described above requires: Conseri   of 
ïhe neighbouring unit;   its compensation by the expanding factory; 

approval  of the management. 

Misceiianeous_Factorj.es. 

This category consists of detached factories wf+h 
diversified design. They would be generally provided one vehicular 
access at the front leading also to the backyard.  (See Drawings 

Mo.l and 2). 

1.4.5.4 ÔË5BÎ2Îl2Q_î9-ÇiiS5Îi£-Ç2îl_lIti2QS' 
Orientation,  building materials, adequate architectural 

design and details would adapt buildings to climatic conditions. 

In the North-East, where hot or hot and dry climate pre- 
vail, climatic considerations should plan an important role in the 
planning process of buildings. 

Buildings should be oriented to reduce exposure of walls 
and wtndow7to sun-rays <*>. Hence the recommended orientation would 
Jel exposed walls facing North-South, «Ml. Northern wa Is are 
provided with wide overhanging eaves to create shade (x). 

<x) See Drawings No.1  and No.2 which demonstrate the correlation 
between Estate's  layout and design on one hand and orientation 
£ Z other,   in Drawing No.1 the length of the Estate  faces 
North-South,   in Drawing No.2 the width of the Estate faces 
North-South. 



1.4.5.5 Fa£Í2EÍ§§-Í2C>[2C§Í9Q.ÍQáySÍ!IiSI • 

In the "Coastal Area" Industrial estates, of big size, 
may Include a limited number of foreign Industrial enterprises, 
within the frames of Small Scale Industry and Medium Scale Industry. 
Efficient means to attract foreign Industry would be: improvement 
of construction, finish works and pleasant architectural appearance 
of the factory buildings. Additional public Investment required 
tor above Improvements would be compensated by the contribution of 
Foreign Industries to local industrial development by introducing 
modern machinery and sophisticated techniques. 

1.4.9.6 Bundj.ng_Restrictl.ons. 

Building restrictions are  Indicated by three  Inter- 
ralatad factors:   lot-ratio,  set-backs and number of storeys. 

Lot ratio constitutes the factor determining the built- 
up area, whereas set-backs only allow for flexibility of design. 

When   these   do not reconcile the higher restriction 
of both (In each case) counts. 

1 

Building Restrictions Table 

Typ« 

lo t 
Dirnen 
slons 

Area 

Ttrraced 
A-1 
A-2 
A-3 alt.a 
A-3 alt.b 

71x 27.5 
71x 27.5 
76x 60 
76x 60 

1952 
1952 
4260 
4260 

Terraced-after expansj[on 

B-1 
B-1 double 

B-2-(90) 

d°- double 

B-2-Í115) 

d°- doubla 

B-2-Í140) 

d°- doubla 

Ml»call a- 

30x 60 
60x 60 

30x 90 

60x 90 

30x115 

60x115 

30x140 

60x140 

1800 
3600 

2700 

5400 

3450 

6900 

4200 

8400 

naous 

Bu 11dIng 
Dimen- 
sions Area 

Lot 
Ratio 
i 

60 x 20 
60 x 17.5 
60 x 25 
60 x 37.5 

22.5x 30 
52.5x 30 

15 x 60 
• 7.5x 22.5 
45 x 60 

• 7.5x 22.5 
15 x 80 

• 7.5x 22.5 
45 x 80 

• 7.5x 22.5 
15 x115 

• 7.5x 22.5 
45 x115 

• 7.5x 22.5 

1200 
1050 
1500 
2250 

675 
1575 

1070 

1870 

1370 

3770 

1725 

5175 

61 
54 
35 
53 

38 
•15 

40 

53 

40 

50 

40 

55 

50 

S e t - b a c k s 

Front 
Tide 

I 

0 
0 
10 
10 

10 
10 

10 

10 

10 

10 

10 

10 

10 

Remarks : 1) Dimensions and areas abova ara given 
"" 2) Buildings' dimensions refer to parmi 

x) (11.5) raters to lots navi no. only one an 

Side 
II Rear 

1.5*) 

7 
7 
7 
7 

3.5 
3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

7.5 
10.- 
25 
12.5 

30 
30 

30 

30 

35 

35 

35 

35 

30 

n the metric slstem 
-ad expansions 
r y for offices 

and sarvIce-yard. 
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1f4,6 Administration.  Services and Amenities. 

1.4.6.1 liSKQÎSi 
The main services and amenities to be supplied  In an 

Industrial  Estate are the following: 

(a) Amenices 

- Canteen with outdoor recreation grounds 

(b) Soç jaJ^and^Çommerçlai.Serviçes. 

- Meeting rooms 
- Club rooms 
- Show rooms 

(c) Offkes 
- Post office and Telephone - telex exchange 
- Bank agencies 
- Transportation and shipping agencies 
- Advisory services (recruitment, selection, wage determination, 

Industrial relations) 
- Translating, typing, duplicating and printing services 
- Customs and excise office 

(d) Ieçhniça!_Servjces 

- Communal repair and maintenance workshop 
- Central garage for vehicles maintenance and repair 
- Woodworkshop 

<e) Storage 
- Supply depots for industriai hardware and general 
- Warehouse with rentable space 
- Common leasing shop to tease-out portable tools and other 
machinery with skilled operators to guide In use 

(f) Centres 

- Building and maintenance centre 
- Training centre tin reduced scale) 

(g) Miscellaneous 

- Chi I dren crèche 
- Bus terminal  tor commuter traffic 

- Removal and disposal of Industrial waste combined with salvage 

1.4^6,2 ÇtMiM 
The above elements encompass the whole range of services 

to be provided In the Industrial  Estate. 
Yet, this list should be adjusted according to size, 

location and character of each Industrial  Estate. 
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Implementation of the above .ervlçes •"* «"•;,t,M «hou,<1 

proceed In phase, to as to alleviate financial problems. 
At the first phase most essential element» should be 

•elected for ¡5»¡«¡Station. The raining should be gradually edded 
In course of the Estate's development. 

1.4.7 Subfiles.. 
Subsidies should serve two main objectives« 

Encouragement of desired manufacturing branches; 
Assistance to Industrialists. 

Subsidies should be granted on: rentéis, ser-1ce-charges, 
lease, sale and option payments. 

Rates of subsidies should be flexible - high at the 
(„itl.1 Phel«! decr^sîng gradual.y through the following phase.: 

Subsidies should have, as main gul*l¡nt. •"•P¡abU 

average returns on non-profit basis, over a defined period. 
Subsidies granted In the "Interior" should be   h 1 g h e r 

than those granted In the "Coastal Area . 

1.5.1 

1.5.2 

1.5 ORGANIZATION*' PROBLEMS RELATED TO 

nrvPlOPMENT OF INDUSTRIAL ESTATES. 

Genera I. 

industrial estates. 
(b) Organizational problem, connected -1th the establishment and 

operation of Industrial estates proper. 

SUOENE: 

Organizational Problems at +h« Regional level. 

These consist mainly of Initiatives to be undertaken by 

12Tî:l Art ór .r^llt .t.n..rd tactor I.. «4 co— 
tarvlces buildings and amenities. 

out the North-East would be established; 
(c) Nomination of steering committee, for guidance and ...l.t^ce le 

oecl.lon-meklng at the planning »tage»; 



1.5.3 

1.5.3. 1 

,., Recruits of capitals .or the establishment o. a "LANO-BANK". 

Organizational  Problem* related to the 

Establishment of   Industrie  Estates Proper. 

General. 
oraanI¡at¡onal  problems related to the establ Ishment and        - 

ta^ by the above mentioned agencies would  include: 

(a) At thj_p.re:estabMshment_stage: 

"D¡"t¡rml nati on of programmes for ^states; 
- Design of  plans (layouts,  types of standard  factories, 
Sn services buildings,   infra-structure); 

(b) At-the_estaMishment_stage: 

I"D¡v¡i¡Dment and construction of the Estates; 
-sSrviys on  available  industrialists and labour force; 
-Recruitment of   industrialist«; 
- Preparation of construction rules and restrictions, 
- Prorations of agreements and covenants. 
- Preparation of contracts with maintenance contractors. 

<c> At_+he_op_erat¿onai_stage: 

-Various assistance    to  industrialists; 

! ¿Tactic"* I, •rS.T.r.^Ä*.-.. oth.r Ces,- 
- Preparation of accounts for control. 

1.5.3.2 Oraanìzatìonaì.Actìons.to.be.undertaken 

at the Pre;Establ_ishment_Stage . 

^¡"¡MowlnTactions should ser ve »»basis for the 
establishment of   Industrial  estates  in the North-East. 

(a) Appointment of P.romoting_agençies: 

¡UDËNË'should appoint promoting agencies •'th;r1«
,**'"J|

or 

neSly set-up to be in charge of development of  Industrial 
"taUt Each promoting agenc;, wou.ci be  In c: arg   o<»» 

relatively big estate, as might generally occur  '" •"    Y" 
Aria«, or"would handle a group of relaIva «ja      Industrial 
Estates,  as might generally occur  in the    Interior . 

<b) Drawlng-uD._a_p.rogramme: 

programme para No.1.4.1). 

(c) AoDolntment of ßisnnlnfl.consultants: 

SffiíS« ¡il ?i. p3.n9 aoency ,t»ul< .0,lo.-Up th.      • 
planning process as an advisory authority. 

i 
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.5-3.3 OrganizatìonaI_Açtions_to.be_undertaken 

at the_Es+ab!ishment_Stage  . 

The'foMowiñg' actions - under SUDENE's supervision - 
would be essential   for the establishment of  Industrial   Estates. 

(a) Implementation: 
The^omotínTagency should select contracting firms  (through 
a bid )Tor   implementation of   Industrial  estates     Imp emena.on 
"ould   include:  construction of buildings and roads;   installa 
tlon of utilities and   landscapings. 

(b) AEEOintment_of_a_loçai.Managernent_Team: 

In ¡¡rail ¡"with the selection of contracting firms the pro- 
ling agencies should appoint, out of their own personne 
Tor  alternatively by contracting private specialized firms), 
to handîe organizational problems during the establ I shrnent 
period Thei? task would be: Supervision on l;P'•"+»*'on 

seíting forth of preliminary actions for the forthcoming 

operations of the Estates. 

(c) Survey, and Recru ¡tment_of.industrjaMsts: 

Th¡"mañ¡q¡m¡ñt"t¡¡m should Initiate detailed surveys (based on 
IreMm nary! on available local industrialists, manpower and 
Ale industrial branches. Particular interest shou  be 
paid to industrialists willing to be housed In pre-bullt 

standard factories. 

(d> Restrictions: 
íhe"m¡ña¡¡ment team should issue the rules-restrictions In form 

of covenants, as follows: 

,   Avoidance of industries causing nuisances to othjr facto- 
rles In the estate (smoke, dust, odours), 

M  Avoidance of fire and explosion hazards; 

Ml Avoidance of unauthorized building (Including fances and 
III Avo.aance ^^ ^ ^^  ^  uncontrolled on non-approved 

sign-boards or advertisements, dumping of waste 
causing disorder, damage or harm to landscaped 
and/or other public domain so as to maintain a 
pleasant and attractive appearance of the estate» 

IV Avoidance of dumping material within the lots by limiting 
IV Avoidance ^¡¡^J^ area whicn may b. used for storage, 

and by limiting the distance of Inflamable 
material from the fence, for fire security, 
(3.5 meters - 11 feet approximately); 

V Adherence to defined set-backs; 

VI Adherence to defined, floor space ratio; 

VII Avoidance of disposal of harmful affluent* Into drainage 

systems; 

VIM Avoidance waste of water, for non manufecturlng or sanitary 

uses; 

IX Avoidance of unauthorized Interference with building 
structures; 

*  Avoidance of use of buildings for other purpose* than those X Avoidance ot^use^ ^ ^^ ^ ^ ^ ^^ aflr##m#nts; 

XI Avoidance of unauthorized sub-leasing; 
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XII Avoidance of putting leased factories In bad conditions» 

XIII Avoidance of admittance of big factories beyond a de- 
fined size (I.e. 10-15 times the average lot 
area - Incompatibility between factories); 

XIV Avoidance of many factories producing thé same products 
- (30-50*) 

<•) S2o!r.ssîs: 

Tho management teams should prepare all   required contracts 
with maintenance-contractors and agencies for external 
aorvlces (transportation etc.) 

(f) Ajre^ment(sX.llth_industri2iists: 
Proration of agreements for: rent,   leases, sales and options. 
(Sales should be encouraged for the benefit of both sides! 
Industrialists and promoting agencies). 

1.5.3.4 OrganiïBtlona^AçtlonLtg.be, 

aCaîEÎîb!D-2Î-ît!î-2BfC2ÎiS:n2i-§Î2aS' 

As soon as the stage of  Implementation and agreements 
with  Industrialists etc.   Is over, the promoting agencies should 
appoint management teams as permanent bodies for running of the 
Estates. These management teams should provide the following 
services: 
<ê) ÌÌ*Ì3Ì2D£2-Ì£-Ì2^y5ì-Ì2iiìì5: 

The management teams should advise Industrialists on the use 
of various common services and amenities provided  In the 
Estates; supply technical   Information concerning existing 
buildings and infra-structure which might be needed  In case of 
•Iterations or expansions, etc. 

(b) A2ffig$t¿on: 
The management team should Inspect on adherence to restrictions 
accepted by Industrialists through the signed covenants. 

<c> EÍPJGSÍ2Í.!!2n.f9ÍMn.Í: 

Tho management team should collect rentals,  leases end miscel- 
laneous charges and prepere accounts for control. 

(•> Aaretnentt Include covenants. Covenants Includo ell the 
rïstrlctlonsj among other, ttnl« I  I I I «|   Mitri 
fions. 
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2.1.1 

1 
2.1      GENERAL 

Following SUDENE's request, this mission has examined 
• series of Industrial   Estates  In the North-East, ^'"9.^.^. 
different stages of development:  location, planning or  Implementa- 

tion. 
Analysis has referred to physical planning aspects 

i location, layout) and to the effect of these on their feasibility. 

Economic aspects were not covered, as data and surveys 
needed as background materiel, wars not available. 

Classification of  Industrial  Estates. 

Examined Industrial  Estates were classified  Into three 

categories! 
(a) Estates having no particular problems, as those tled-ln to: 

Tereslna, Montes-Claros and St. Luis; 

(b) Estates encountering difficulties, es those tled-ln to: 
Neta I, Farteleza and Feira-da-Santana; 

lc) Estate selected for physical planning, tled-ln to Aroceju. 

The above classification Is presented In the table belo«: 

planning 
These of Deve I opmenT^ 

Revision of location 

Before final   location 

Between location ano 
plann Ina 
Parila I  Implementation 
(Infra-structure) 
Par-Mal   implementation 
(Infra-structure and 
Tertian of factor i es> 

Ianning (by This 
alsslon) (x) 

In) Plans approved.   In principi«, by* 
The Chief of the Department for  Industri a Illation: 

DR. HUGO DE ALMEIDA 
The Chief of the Division for Research end Proflcaawilrwjt 
The cruet or FERNANO0 co**,* OC ARAWU 



2.2    INDUSTRIAL ESTATES HAVING 

NO PARTICULAR PROBLEMS 

~l 
2.2.1 THE  INDUSTRIAL ESTATE Of   TERESINA 

2.2.1.1 GSQÍESi« 
TERESINA Is the capital of the state of PIAUI. Size of 

population Is of about 220,000 inhabitants (1970). The Estate of 
TERESINA  is developed by the FOMINPI promoting agency. 

2.2.1.2 lr2£2Îi22-S2a-§l£fi • 
The Estate Is located at the southern periphery of the 

planned urban area and covers about 80 acres (32 Hectares). 

2.2.1.3 Ô££2!Sifeiiiîï' 
Accessibility   Is adequate. The Estate  Is well   linked to 

the city center and to other urban centres of activity. 

2.2.1.4 PJSQQÍE9« 
A master-plan  for TERESINA including a plan for an 

Industrial  Estate was  Initiated by the promoting agency FOMINPI. 
The planned urban area has a I In lar form partly bordered by two 
Joining rivers. The estate Is located at the periphery of the 
planned urban area opposite the rivers'  joining point. The Estate 
has a perapollc form, after Its topographical configuration. 

2.2.1.5 l2B29!:SBÎ3ïi 
60t to 70* of the area Is of slopy nature. Slopes vary 

between 2% to 10* approximately. 

2.2.1.6 §oH. 
Soil quality  Is acceptable. 

2.2.1.7 Í2Í«:§ÍW£Í«ES- 
The Estate Is bordered on one side by • paved road. 

2.2.1.S iiîiiiîiSI' 
Utilities are supplied from the urben net-works. 

2.2.1.9 ÍB6ÍMÍÜÍ8Ü2G- 
About 10$ to 15* of the aree Is In course of developewjnt. 

2.2.1.10 &#!»!• 
(a) levelling works would be required In the major part 

of the Estate and even then, there would be limitation 
regard I ng types of factories (factories accepting 
hanging ground-floor,only, would be suitable). 

(b) About 25  lots, out of about one hundred, would face 
an Inter-urban, non-access road; 

(c) Feasibility of the Estate would be seriously affected 
by problems related to topography and Internal access- 
ibility. 
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2.2.1.11       6K988tÜJ!ÍiS&f* 
In vlow of tho abovo doacrlbod probità* a rovlalon of 

layout It racotmandtd ««cording to tho following guldoJInoa» 

(•> Dotign thould adapt layout to topography In tha following 

Road natwork »ho«Id torva two rowt of Iota, whoro 
topography 1» inodorata, and only on« row of loti, whor« 
topography It with graator alopa (Soa bolo«, Drawing Mo.9). 

Any tolutlon, thould adapt to a limitation Indicating 
not to axcood 1.23 «atar of filling U foot approx.) In tho 
lot1a art«. 

(I) Dation thould Itolata tho Ettata fro» tho oxtarnal road by 
of • graon »oit ê*4  an Intorni I torvlclng rood. 

1 
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2.2.2 

2.2.2.1 

2.2.2.2 

THE  INDUSTRIAL ESTATE OF 

MONTES    -CLAROS 

GeneraL 
MONTES-CLAROS  is a city   in the State of MINAS-GERAIS, 

about 1 h.  flight from BELO-HORIZONTE - the capital. Size of 
population  Is of about 200,000  Inhabitants  (1970). 

The  Industrial  Estate of MONTES-CLAROS  Is developed by 
th. promoting agency: C0NSELH0 ESTADUAL DE DESENVOLVIMENTO, 
Departamento de  Industrial izacao. 

Locat ]on_and_S \_ze. 

Th7E¡t¡te is  located at the periphery of the city, 
it covers about  150 acres  (60 Hectares).   In fact,  the Estate s 
¿o-SÏÏ., S¡¡ not defined  precisely due to lack of econ-lc sur- 
yeys. The promoters have,   therefore, concluded to al 'ocatea  land 
reserve, to prepare a general   layout and develop the Estate In 
phases, according to requirements. 

2.2.2.3 Access jbj, J, J^. 
Tho'íüatlon favours the Estate with adequate accessibi- 

lity.  It Is conveniently   linked to urban centres of activity and 
transportation. 

2.2.2.4 EiîQCiCa- 
The industrial   Estate of MONTES-CLAROS was pi année  by 

the above mentioned Departamento de Industrial I zacao. Originally, 
în. !.vo!t Included an  industrial  area,  a resident al  area and a 
PL   be t between them.  A revision Initiated by * % P^'^,, 
aoencv   expanded the industrial  area over a part of the green belt, 
¡to« toDoaraply reached a slope up to 10%, and therefore, unsu t- 
^foMn^ustrlaî use,  except under specific planning, generally 

non-economic. 

2.2.2.5 Joßograßhy.. 
Tonography varlos.oonorally. between 3* to 1% slope 

approximately and reaches 10* at specific sitos, a. mentioned 

above. 

2.2.2.6 

2.2.2.7 

2.2.2.8 

§2ii 

factorlet. 

Thô'soll  1» 9«n«r»lly •cceotobl« for «recti©« of 

toads bordering th« Estate or« unoor construction. 

2.2.2.9 

umiliti* 
Non-existent «t nresont, but they or« tviUocI« In the 

vicinity. Their supply by th. promoting .ooncy «III •ncountor 

no problems. 

l"fi'°5SQÎSÎi22* 
cert¡Í7parts of tho Estato oro both« Itvollo« and • 

few roods are under construction. 



2.2.2.10 ftSBlfSi* 
Tha main probi• of thlt Ettaft llu with tha non-adapta- 

bHIty of Its layout,  In owtiln parts, to topography. ^'^ 
lavai I In« works (filling In) would b« axcatslva and causa problams 
¿J îha £ha£ of factories traction.  In addition, dr.Inagt of jtorm 
¡ataTwould ancountar probi am» unleta traatad undar apaclflc toch- 
nlcal davlcas. 

2.?. 2.11 8tS«3SÍQá2!i2Q!' 
In vlaw of tha abova problam» a ravltlon of tha layout It 

raconmonoad to moat mora adaquataly topographical co"*t"1^*'      .  . 
ÎTwould ba advlasabla althar to abandon axpanslon of tha   (*»»<• I 
¡rsTovar tha graan bait or to ravisa tha daslgn In tha follow ng 
%Ti told pattïrn should bt tracad to tarvlc. only ona row of lots 
¡Rh accasi to thalr low sida. This would anab a aractlon of facto- 
rías ovor an axcavatad tita (vary advantagaoua). 

M*M 
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2.2.3 

2.2.3.1 

2.2.3.2 

THE  INDUSTRIAL CENTRE OF 

SAINT-LUIS 

Genera I. 
SAINT-LUIS  Is the capital   of the state of Maranhao. 

SI«, of population Is of about 240,000 inhabitants (1970). 
« i NT-LUIS has a master plan at early stages of prepara- 

SUO AM. 

Location and_SJ,ze. 
nccoroín¡"to"th. preliminary land use plan a vast In- 

du.tr... ÄVated Suts.de ^J^^T^XSSlr^ 
West direction beyond the Parnaiba  river, mi •!*• 
Centre Is not yet finally defined. 

2 2 3.3 AccesslbHjty.. 
Thar« Is no posslbl llty  to comment on accesslbl llty as 

pr.M-n.nary city p.ansd.s.flnatinfl network,, are not yet .v.ll.bl«. 

7 2 3.4 Planning. 
^r.H.m.r, pi.»,  for th. '«»¡^i^**   '" 

of ARATI) (Industrial  Centre at SALVADOR In BAHIA). 

2.2.3.5 l2Kflr.2Bbï- . thi ñro. 
Inspection on.lt« rovo»I• that Urge port, of the pro- 

posed area are not flat. 

2'2,3,6 fch'on th. surfe, .nd at c.rt.ln depth  Is of -ndy 
texture end In som« part, with sondy «ravel. 

2 2 3 7 Infra-Structure. 
The'only «..ting red  not yet completed but In ut. 

SSM: rs ^JÄÄ.r!ÄÄi" « ~ 
2 2 3 8 ytllltl«|. 

iater and power ar« «bundant In the port area. TMjIr 
«.ppiy to tt?l«StKl  entro, in due t... «•»» •"•«* no 
problem. 

2.2.3.9 iBliJBISÎIÎi»-    ' 
Th. o*m<cro«slno. th« Fornaio. rlver).nd th. port, M 

mentioned abov.,ar. und.r construction. 



2.2.3.10 £C9&i«f« 
No problems art apparent for tha «»«»nt. 

2.2.3.11 58S2SDM0Í 2ÍÍ92S • 
A part of tha Industrial cantra should ba allocata* ai 

• »pacific eraa for an Industrial Estata. 

1 
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2,3.     INDUSTRIAL    ESTATES ENCOUNTERING 

DIFFICULTIES 

2.3J THE  INDUSTRIAL ESTATE OF      NATAL 

2 3 11 Genera I. 
N'ATATIS the coital of the State RIO GRANDE» NORTE. 

Size of population   is of about 240,000 inhabitants  <1970). 
?he  Industrial  Estate of NATAL  Is  Initiated by tha proline 
agency COFERN. 

2 3 12 Location and Size. 
mprôpôud'locatlon  for the Industrial  Estate of NATAL 

* .h~,,+ 9 kiiomfiters off a bridge overcorsslng the river 

'¿£rt"îhe "" S'«..  i-^iïïJXtïAIrS 
this mission after an examinât on of three •"•">•* VJ ! Z"nnlrg>. 

road bordering the Estate connects NATAL with  its vast NorTn 
Western hinterland. 

2 3  13 Accessibi nty_. 
^¡"proposed estate's  location of NATAL  I. bordered by 

2.3.1.4 CÍ5Q2ÍD9- , . 
NATAL has at present no ma.ter plan,  »till   It if assumed 

that  It would not be long before  its Initiation takes place. 
ÎÏÏ. llist'; of   interior Is convincing each city or town to pre- 
pare a master-plan). 

2.3.1.5 I2B99E2B&Ï- A ,, A      . 
The proposed site of the estate Is aliaost flat end 

suitable for storm water drainage. 

2.3.1.6 SoH. 
Soll-sendy for the most part with swell percent«^ of 

clay; favourable for erection of factories. 

2.3.1.7 Infrastructure. 

íhere~¡re "0 0+her Paved r08d* *f Pr#Mnt iXC,pt °"* 
mentioned above which borders the site. 

2.3.1.8 yîiiiîiSI' 
Po-e^Mnes are stretched over th« adjoining araa. 

VitVrlnJllll water could be supplied from th* nearby river, after 

.ra
9î.rtmze? for agricultural  field, nearby or at a convenient 

place into the river. 

2.3.1.9 iECiSÜDSDiSiiSÜ* 
Has not started yet. 
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2.3.1.10 crsliKS' 

Handicaps  impeding the development of the Estate of 
NATAL may be referred to the following: 

(e) The  local  authority's policy by which   Industrialists are en- 
couraged to purchase the best tracts of   land in the centra 
•rea.   (These are naturally far more appealing to Industrialists 
by being provided with all  services and  utilities required and 
by being  ready for.the  building phase). 

(») The policy of subsidies  (Article 34/18)  by which the amounts 
• Mowed constitute a percentage of the total   investment re- 
quired     including    land. 

(c) The  lack of an effective outline plan   Indicating zoning end 
restrictions. 

2.3.K11 5SS22CSDa2Í Ì2Q5 • 
"¡"view of the ebove described difficulties the following 

actions might help solving the problem: 

(a) SUDENE  should undertake adequate measures to bring about a 
ministerial decree by which encroachment of  Industrial   uses  In 
the city's central  area and residential   zones should be dis- 
continued. 

Local deci s Ion-makers should be convinced about the 
beneficial effect of this act, for the city as a whole,  by 
which central  area would be left to  Its normal  functions 
(commerce business,  administration,  public Institutions etc.), 
residential zones - to residences, and  Industry would develop 
at  Its optimal   location  (In the Industrial  Estate),   In the 
most efficient manner  (in Clusters). 

<b)  Sub ¿quently SUDENE should assign,   in cooperation with COFERN, 
. planning consulting office for the preparation of programmo 
and plans required;  Nominate a two member steering committee 
of   Its own to follow-up the planning process, assign contract- 
ing firm,  for  implementation;  supervise the Implementation; 
and recruit IndustrielIsts. 

(c) COFERN should nominate a management team for preparation of 
agreements and covenants with IdustrlalIsts and preparation 
of contracts with maintenance contractors; and finally, tor 
management of the Estate In operation. 



2,32 THE   INDUSTRIAL ESTATE OF      FORTALEZA 

2.3.2.1 §SÜST2i' 
FORTALEZA Is the capital of the State of CEARA. 

Size of population Is of about 700,000  Inhabitants (1970). The 
Estate  Is deve I opea by the promoting agency CODEC which has  ini- 
tiated   its   location and planning. 

2.3.2.2 k2£5ÎÎ2D_2GË_§i22* 
The Estate is  located out of FORTALEZA ne* municipal 

boundaries,  at about 18 km from FORTALEZA city centre In the South, 
South-East direction and covers about 100 acres (40 hectares). 

2.3.2.3 ii£SS5§ii>iiiîï* 
The present two  lane road  linking the Estate to the city 

does not provide a direct   link as It runs through various  locali- 
ties.  Yet,  there are plans for a new wide road to provide direct 
link to the city centre. 

2.3.2.4 CÍ5DDÍ29' 
FORTALEZA has an approved master plan in the frame of 

which different sites of various sizes have been allocated for 
Industrial   use (partly as a  legalization act  for existing premises). 
(The Estate mentioned above has not been   included in the city 
boundaries as determined  by the master-plan . 

1 

2.3.2.5 Tgßojjraßh^. 

The topographical  configuration   Is almost flat 
prlate for   industry and  for storm water drainage. 

appro- 

2.3.2.6 

2.3.2.7 

eli- 
soli   is sandy with some mixture of clay, having an ac- 

ceptable rate of load-bearing capacity. 

ÎQÎr.2:§Î£ï£Îi!r.2' •* 
An existing two  lane paved road,  running North-South 

direction,  borders the Estate on Its eastern side. Another wide 
road under construction,  arriving from the West, bends eastwards, 
near the Estate, crosses  It and divides  it  Into two parts - North 
and South  (the northern part being reserved as residential  area 
for workers). The Estate  Is bordered on  Its western side by a rail- 
way  line fromwilch two sidings penetrate It for servicing. 

Sttillîlfl- 
A high-voltage power line stretching over the neigh- 

bouring area supplies power at present and would be sufficient for 
the future when the whole £sta,te is Implemented. 

»toter Is scarce. Quantity supplied to the develop«* part 
of the Estate hardly meets the present demand. 

2.3.2.9 Ì5BÌ«»CÌ2ÌÌ22S' 
About 10| of the total area of th« Estate Is Implemented 

as first phase. This area Includes eight factories In operation, 
four under construction and about 12-15 additional  lots developed, 
reedy for the erection phase. 

2.3.2.8 
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2.3.2.10 PE2ËÎSÏ5' 

Development of  the Estate is slow.   Its main handicaps 
derive from  Its distance  from FORTALEZA as centre of services, 
place of residence for workers,  and particularly from scarcity of 
water (water,   for   its further use might be fully supplied only  by 
another source,   located at about 22 km away,   the utilization of 
which would  require very   large  investments). 

Following these problems,  the Estate has been unattract- 
ive to industrialists who obviously preferred to establish their 
factories  in the  industrial  areas allocated within the city proper. 

In view of these difficulties,  the prospective growth of 
the Estate  is most questionable. 

2.3.2.11 ÇSÇ2m!I!2n.ÍÍSÍi2^.§• 
This mission wishes to state that,   In spite of the 

shortcomings typifying the  Industrial  Estate  in question,   it con- 
siders un 109 i cat   to recommend  its abandonment,   having in mind 
commitments and capitals   Invested to this day. 

However,  the mission considers the  Industrial  Estate of 
FORTALEZA rather a regional  than a  local   issue,  requiring analysis 
with sophisticated regional  techniques before any recommendation 
Is pronounced. 

It  is suggested, therefore, to SUDENE,to Initiate,   in 
cooperation with CODEC a cost-benefit-analysis as a means to 
weight and compare different alternatives and achieve finally an 
optimal  solution. 

The following two possibilities seem worth examination: 

(a) Annexation of the Estate to the local   authority of FORTALEZA. 
In this case  it would appear  interesting to examine  implica- 
tions of this act on  FORTALEZA in terms of   future land  use 
development,  expenditure for supply of  utilities, particularly 
water and transportation for workers,  versus benefits deriving 
from the Estate development to the region as a whole.  Findings 
would   Indicate, as well, whether FORTALEZA  is entitled to 
certain compensation  from the State Government funds. 

(b) Promotion of the locality,   In the boundaries of which the 
Estate  is  located,  to become a self contained suburb from which 
the Estate would obtain utilities, manpower and daily services. 
As to water,   it would be supplied from the distant source at 
22 km.  distance. 

Here,  cost of promotion of locality and water supply 
versus regional benefits achieved should be weighted. 

Finally, costs and benefits of the two above proposals 
should be compared. 

Findings would lead decision-makers to choose optimal 
solution. 



í "1 
Ï.3,3 THE   INDUSTRIAL ZONE OF 

FEIRA      DE      SANTANA 

2.3.3.1 9S22CSÍ« 

FEIRA DA SANTANA is   located  In the   Interior of the 
State of BAHIA, at  120  km of  SALVADOR, the capital. Size of 
population   is of about  200,000   inhabitants  (1970). 

FEIRA DE SANTANA has two   industrial   zones: One - growing 
1 spontaneously as a ribbon development along the  inter-urban   link, 

Salvador- Feira de Santana. 

The second - a planned   Industrial   zone In freme of a 
comprehensive master  plan for the city. 

2.3.3.2 LÇcaÎiSLLâQSL^JiS* 
1 The planned industrial zone is located at the periphery 

of the town in continuity of the planned residential zones. It 
i covers about 1500 acres (600 hectares). 

2-3.3.3 £C.C§ss|bm ty,. 

| The existing planned  urban road network would provide 
' the Industrial  zone with adequate accessibility and with convenient 

links to urban centres of activity and to residential  zones. 

2.3.3.4 CiSQCiDS' 

¡ The Industrial zone forms a part of a sector. According 
! to the detailed  layout a road pattern would divide the area  into 

eleven sectorial modular blocks,  each one subdivided  into 32  lots. 
j Average area of  lots  3/4 of an acre (0.3 hectares) approximately. 

2-3.3.5 l2E93![ÊBt!ï • 
I The site  Is  hilly over  Its major part. Data available 

( does not enable to figure out proportions between the hilly and 
r the adjoining flat  land. 

2.3.3.6 SoM. 

| The soil of  the hilly part Is rocky. The flat part has a 
¡ sufficient load-bearing capacity and Is adequate for factorías 

having their ground-floor cast on soil. 
i 

2.3.3.7 IGí csr§i r.asîacs • 
The town major ring road runs along the northarn side of 

the Industrial  zone.  The planned  Internal  road network of tha In- 
dustrial  ione does not exist yet. 

2.3.3.8 yiiiiîifî- 

No utilities exist et tha «ornent. 

2.3.3.9 iüKÍMSüÍIÍiSS' 

Has not started yat. 

2.3.3.10 ProMems. 

Problems pertaining to tha Industrial development of 
FEIRA DE SANTANA may  be categorized as follows! 

(a) Problems of economic aspect at the regional context. 

(b) Problems of physical aspect at the local context. 
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Regional      problems relate to the competition 
prevailing between FEIRA DE SANTANA and Salvador on Idustrlal   pro- 
motion and development grounds,   having detrimental effects parti- 
cularly on  FEIRA DE SANTANA. 

Local      problems relate to the physical drawbacks of 
both  industrial   zones: 

The 
velopment along 

e x 
the 

i  s t  I  n g 
inter-urban 

zone stretching as a ribbon de- 
road would achieve low functionali- 

ty mainly due to   inadequate form of  intrusion ot  through traffic; 

The      planned      zone would not  be feasible  in   Its 
major part,due to rough topography and rocky  soil. 

2.3.3.11 C-2S2---2-5«--- • 
(a)  SUDENE should appoint an economists consultants office to carry 

out a  study on   industrial   development problems pertaining to 
both cities. 

Tho objectives of the study would be to recommend means 
and devices  for reducing competition between the two cities (x) 
and brinning about a  baíanced pattorn of   production;   For   in- 
stance,   induce both cities to specialize   In production according 
to the principle 01  comparative advantage. 

Subsequently SUDENE should nominate an adh-hoc committee 
representing the ministries of  Interior  and  Industry and  SUDENE 

(as chairman),  whoso task would be: 

- To fol low up the study 

- To convince both  local  authorises  (Salvador and Fe ira de 
Santana)  to follow,  for their own benefit, the programme 
suggested. 

- To  legalize agreement by a Ministerial   Decree. 

(b) The planning team tor  FEIRA DE SANTANA comprahensive plan, 
should  integrate     existing      Industrial 
ione      in the town plan;   cancel  direct access to  lots of 
the existing  industrial  zone from the main  link Salvador 
Felra do Santanaj and design a more adequate structure for the 
lone as a whole. 

(c) The abovo planning team should revise the  location of the 
planned      industrial      zone     so as to reduce 
topograph lea I  and geological  draw-backs. 

Subsequently an area  for an   Industrial Estate  Including: 
standard,  pre-bui It standard factories and common services 
buildings should be allocated within  Its confines. 

in)  In addition to present Incentives under Article 34/18 
favouring only FEIRA DE SANTANA. 
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ì.    GENERAL 

Of »Il sites Inspected by this mission, at SUOENE's 
requeat, The Industrial Estât» of ARACAJU was the only on« 
suitable for planning. 

location and size had bean alraady defined by an 
ad-hoc committer nominated by tha promoting agency CONDESE, In 
cooperation with tha stata of SERGIPE and SUDENE. 

-. However, thara was no commitment on planning. Thl• mis- 
tión was, therefore, axpected to carry out the physical planning 
of the Industrial Estata of Aracaju. 

This mission traatad tha planning of tha Industrial 
Estate of Aracaju as a case-study, having tha following objective«! 

<a) Introduction of tha"lndustrlal Estate" Including naw component», 
not yat practicad In Brazil, such as: 

<U Standard, and pra-bullt standard factorías» and 
<2> Common Services buildings and emonltles. 

(b) Development of a methodology for lighting of alternativ« 
layouts, as a tool to assist In rational decision-making that 
mey be applied to any Industrial Estate project. 

A short description of main physical characteristics of 
the city of Aracaju is hereby presented as background. 

2.  THE CITY 

2.1 Two Regional Setting. 

2.1.1 fiKfCli« 
Aracaju Is the cepltal of the Stat« of Serglpe. 

Sergio« Is the smallest state in the North-East.  Its population 
counts »bout 850,000  Inhabitants, 251 of which - 200,000 inha- 
bitants «©proximately - are concentrated  In Aracaju. 

Aracaju Is $ltuat«d on th« Atlantic Coast, on Midway 
between SALVADOR - th« capital of BAHIA - and RECIFE - the capital 
of PCWtAMBUCO. 

The economic shperes of  Influence of Salvador and Recife 
tend to overlap and thus d«prlv« Aracaju from a »hpere of Influence 
of  Ita own.  <*> 

This phenomenon may b« r«l«ted to the relative big site 
•od economic dynamism of Salvador and Recife r«lnforeed even more 
by the recently compl«t«d North-South Highway, on on« hand and to 
the Stagnation of Aracaju, sine« th« decline of the Suger Industry, 
on the other. 

Under such circumstances,   Industrial d«v«lopm«nt appears 
to be a major tool to restore A'acaju's declining economy. This 
concept Is further supported by a closer examination of potential 
dynamic factors existing  In Aracaju'» vicinity! The port, the 
airport and the natural  resources. 

(K> Recursos e Necessldades do Nordeste - by: Banco do Nordeste 
do Brazil  - Recife 1969 
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¿.1.2 The_Port. 

The port is located at the northern part of the city. 
Up to fifty years ago, It played an important role In the economy 
of Sergipe by marketing sugar, servicing Sergipe's consumption and 

fishing. 

But, since external markets for sugar were closed up, 
the port's activity was reduced to fishing only and thus went into 
a state of gradual obsolescence. 

Recent studies on water-borne transportation revealed 
that the port could be restored to fulfill a central regional func- 
tion, as an outlet for water-borne transportation arriving by 
rivers from deep Interior of Sergipe and continuing by ocean North- 
wards, to Recife and Southwards to Salvador. Aracaju might, thus, 
become a regional centre of distribution. Furthermore, the restora- 
tion of the port might play a major part in promoting Aracaju's own 
manufacturing tor export, by providing cheap rapid and convenient 
accessibility to markets. 

2.1.3 IÎ??_ôinB2uî' 
The airport located at the southern fringes of Aracaju 

(9 km of the city centre)with its adequate links to North-South 
Highways to Aracaju hinterland could in parallel with the port,and 
sometimes In coordination with it, further develop Aracaju as a 
contra of distribution and export of manufactured goods and agri- 

cultural products. 

2.1.4 y2Íy!T2Í_?2S2üC2S5' 
*) 

Natural resources available In Aracaju's hinterland , at 
the Initial stage of exploitation, appear to be an additional 
potential element that might affect manufacturing by increasing 
the average income level per capita resulting in Increase of 
average rate of consumption and demand for manufactured goods. 

These growth factors might help a great deal the future 
industrial development of Aracaju. 

2.2. Physical Characteristics. 

2.2.1 ÇliSSÎ*' 

The climate of Aracaju is mild. Temperatures vary 
between 29° (max.)  In summer to 22° (min.)  in winter.  Prevailing 
breeze from the Atlantic Coast East - North-East direction reaches 
a maximum velocity of 25 mlles/h.   (43 km/h approximately). 
Average rainfall   (In winter only) reaches the rate of   1110 m/m. 
Relative humidity (annual average)  Is 50Jt.  Dryness, characteristic 
to the summer season  is woakened  In Aracaju -  located on the 
Atlantic Coast. 

2.2.2 l2e$8£5ßDy.' 

Land Is relatively flat with easy slopes over the whole 
site of the city except for low hills which project slightly over 
the average. Topography rises gradually from the coast Westwards 
up to 15-20 meters above sea level at a distance of 3-5 Km. 

(*) Petrol, Potassium and Salt. 



2.2.3 gtîfl.Bf *£".!£§.•.. 
Th« Min watar ra»ourc« it th« Poxlm rlv«r running within 

th« city beundaria« of Aracaju. 

2.2.4 îlïf .ÇEtiîCÎ-Î2!ffi_Pit2 • 
Aracaju has no ma*t«r-plan. Tha axl«tlng city «tructur« 

It that of a grid. Tha orthogonal road pattarn dlvld«» tha »ita 
Into raoular blocks of about 100-T20 m.  In tha northarn part of 
tha city ara concantratad: tha port, tha warahouaa», storas, various 
manufacturing industrias, factorías, workshops and tha railway 
itation. Tha city cantra Includa» commarciai buslnass and rasi- 
danca». furiar  South, b«yond th« Poxtm riv«r, a naw axel usi va 
ra»Idantial quartar is undar davalopmant. A main Avanua - Balra-Mar, 
run« along tha coast, crossss tha rivar and continuas to tha air- 
port. Thl» artary ha« at prasant two contradictory function«: 
•arvicing »low traffic whoso dastinatlon is In tha racraatlon 
rtaort along tha baachas and tha axclualva raaldantlal quartar, 
on ona hand and tha rapid traffic to tha airport, on tha othar. 
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3.1.6 

3.  PLANNING THE INDUSTRIAL ESTATE OF ARACAJU 

Physical Charactarlatlc» of tha Sita. 

teSlîi22-K$-§ii!' 
Tha Induatrlal Eatata I» locatad at tha Wa»t-South 

fringa« of tha built-up araa Inaio« tha band of tha Poxlm rivar. 
It« »lia (Initial) 294 acra«. It» avaraga diman»lon«: langth: 
ItOO matar» (3900 faat)} width: 690 matar» (2130 faat). 

amulfeílííx- 
Tha acc«»«-ro«d, which divido» tha E»tata Into two part», 

happons to ba a major artary connactlng th« ragionai natwork with 
th« airport and th« port. 

Tha quality of acc«»«lbllity It próvida« to th« E»tat« 
I» «uwtionabla. 0bvlou»ly th« loads of through traffic Introduced 
would ««rlou»ly int«rt«r« with tha functioning of tha futura 
Ettat«. Link« to th« city c«ntr« and r««id«ntl«l quart«r« ar« 
accaptabla. 

IMWCIBÜX- 
Th« «It« include two dl«tlnct* «lmo«t flat P»»*«*** 

th« f lr«t «bout 3 m«t«r« abov« «aa l«v«l «nd th« ««oond - 9 m«t«r«. 
Iatw«an thoM two pl«t««ux »tr«tcli«« • wrrow ar«« of «bout 
•0 m wld«. 

9811- 
Th« «*Jor p«rt of tfwj Ut«t« I« of w*f «oil «t raaaon- 

abla dapth. 

Th« «bov« m«ntlon«d «com rood (W-235) Is eompl«t«d 
down to it« Junction with th« coastal Avonu« B«lr« Mar. 

An «Kl«tlng r«llw«y lina bordar« th« E«t«t« on It« 
w««tarn «Id«. 

Ï chamas in th« Vicini tv. 
r2raTÎ5Sît«d"?o? Fîsldantlal »chamas,ona of which is 

undar construction, bord«r th« Estât« from North «nd E«»t. 
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1,2. Th« tndu.trlal Estati Plan. 

*'*•* «tütCSi- . .   * , , 
The basic concept of the plan was to dation an Indu.trlal 

fatata Includine residential zona for workers. A pre-plenn ng 
anaîvtls ophysical  faatures of the alta and tha surrounding aree 
Ruaht the ululen to a conclusion to allocata tha ea.tern part 
Ti the Estate (at low topographic  level -5« average) tor a 
îi.îî.n   aï Ion. end Join It to the two other neighbouring er... 
¡tîocated for housing scheme,. By this, . large contInuous re.I - 
ientlal aree for workers would border the Estate on tha fast, 
iubseouentlv It wes recommendad to Include the whole res I dent I a 
.^¡¡Sîloniî above,  Into the Estate by en.erg.ng It. boundaries. 

This was done efter It was ascertained with the promoting 
s*oncy thet eventual acquisition of the ebove erees wa. feasible. 

1,2,2 Thf^Probifym. 
The"«eln problem encountered In the physical planning of 

the Estate derived from the route of tha acces.-road BR-Z35, 
¿¡¿Ming th. Estate and dividing  It Into tao «•""?*"•'•*• 
ThTassumptlon Is that this road would fall to fulfill   Its two 
contradictory functions: 
- A regione! Unk between the airport and North-South Interartoan 

Highway. 
- An Internet roed within the Estete. 

Fro» the Estate's vlew-potnt, through trafile '^°*«J¡ 
a* this artery would cause «arlous disturbance» and Inter faro with 
VuJrJV, and~ flc.ent dally oper.tlon. An •"«••J"" * ¡J»" 
ft» probla* by Introduction of a by-pes. brought about the design 
Of three alternetes. 

S.1.9 Altirnttljft.kmiii!- * 

9.2.3.1     Sanarli. 
Three alternative leyouts have bean préparée*. 

Their   («Mo»   donomlnetor referred tot alio, foro, 
4loan»Ions, toning and land UM distribution. 

Their   d I f f a r I n g element wes the roo« pattern 
«wich entailed elternetlve accesses to the Estate. 

<•) A set o* drewlngs (16 sheets under separate cover) have been 
anneUto the initial draft report, mU«fn»Ree   e^n 
the 23 February 1970, In seven copies (5 - to the Resident 
RepresentativeIn Rio and 2 - to UNIDO - Vienna. ) 
ThTo^lnals were handed over to the Division of Reseerch 
end Programmine) - SUDENE. 



*.' 

1 
3.2.3.2      Common Denominator. 

Size 

Form 

244 acres   (98 hectaros) 

Almost rectangular 

Dimensions        1620x600 meters  (5300x1970 feet) averages 

Land-use 

Distribution 

Zoning 

Area for common services*1) 8.8 acres  (  3.5 h)    3.6* 

Area for small   factorles(2) 55.5 acres  (22.2 h)  22.6* 

Area for big factories     (3) 179.7 acres  (72.3 h)  73.8$ 

Total 244      acres  (98      h)100    % 

Common services buildings &      - at the central  area 
Small  factories 

Big factories - at the periphery  (4) 

3.2.3.3      D[fferent_Road_Patterns. 

Alternate L-A; 

Alternate L-A represents existing conditions. The main 
element of the road pattern - the airport-link (BR-A), crosses the 
Estate;   the access Is at  Its South-West part. 

Alternate L-B; 

Alternate L-B - the main element of this road paterrn, air- 
port-link BR-B - Is deviated to by-pass the Estate and borders  Its 
South-Western side, thus Integrating the Estate in the city area. 

Alternate L-C: 

Alternate L-C - the main element of this road pattern - the 
airport-link BR-C, Is deviated to by-pass the Estate and encircle its 
northern part and rejoin the Initial airport-1 Ink BR-A. Thus severing 
the entire Estate from the city area. 

(1) For Common Services Building and Amonltlos, see Section 
"Planning of  Industrial  Estates" Para 1441, related foot note 
and) Annex No.1). 

(2) Factories housed  In pre-bulit terraced and detached standard 
buildings (see Section "Planning"  14522). 

m Factories either  Individually built by  Industrialists or 
pra-butlt by the promoting agency, according to demand 
(te* Section "Panning" Para 14522). 

(4) Areas located northwards and southwards of the central area 
of the Estate. 
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3.2.4       Ai9«iM.8i.*iHCMÎtt' 

3.2.4.1  Ç£iîKil.Sfî^l- 

Altemttet heve been enelytee **oer • criterio têt-** 
clettlfle* In §ro«p§ tt toi loti 

Accettitillty» 

tffeett on reejonel en« urto* trefile f leej 

Fwnctlonlnoj 

Inteerttlon In urbon tetterni 

Invetteenrt. 

Eoch oroyp »et ottiene* • welfht (In fem et peinte, 
«it of one hundred tt tetti), reflectin« Ite reletlve leoertence 
In tue eet-ue. 

THe odherence rete of eech e l temete te tee« cri ter le*» 
«tt «eternine« by coeff Iclentt renglno, from 0.0-1.0. 

Achteveeentt of tlternetet neve been retretented »y e 
terlet of tcoret, eech one retultln« fro» the following 
•eltlellcetlon: 

tJoloht of Criterion * eenerence coefficient • KOM 

leeret of eech titernete «ere tu*Mte-ue to tetel 
retlectlne the echlevewent of eech titernete In rei tt Ion to the 
other« «3 In relttlon to the optleel objective retretenteo by e 
teere of e hundred point t. 

Tue »elghtlne, chert It hereby oreeente«. 



3.2.4.2    ïJ_i_g.H.I-i-ÎL§-—S-Ö-*JLI 

1 
tem. CRITERIA 

Weight 
of 

Criteria 

\. Access!blIIty 

1. Rapid link from airport to 
estate 

2. Short link from airport to 
•state 

3. Adequate link from workers' 
residential district to estate 

4. Adequate link from urban cen- 
tres of activity to estate 

î.    Effects on Regional & Urban 
Traffic Flow 

5. Unimpeded traffic flow from 
North-South Highway * Natural 
Resources sites to airport 

6. Unimpeded Intra-city traffic 
flow 

Functioning 

7. Efficient internal function- 
ing of the Estate by devia- 
tion of through traffic 

).    Integration In Urban 
Pattern 

8. Non-severence between urban 
uses 

9. Adequate Integration of 
adjoining factory "Santa 
Cruz" 

Investment» 

JO. Minimization of Investment on 
acquisition of lend for right 
ot way of roads 

H. Minimization of Investment 
on civil-engineering works 

Totals 

36 

15 

10 

SCORING      OF      ALTERNATES 
T3T L^B 

16 

0.1 

0.1 

0.2 

0.2 

13 

to 

0.1 

0.2 

10 
0.- 

0.2 

4.7 

1.5 

1.- 

0.8 

1.4 

1.9 

1.3 

0.6 

0.- 

0.- 

3.4 

1.- 

1.' 

32.8 

15.- 

L-C 

3.8 

3.7 

8.- 

2.8 

0.1 

0.1 

0.1 

1.- 
7.- 

16.- 

0.' 

3.6 

1.5 

1.- 

0.4 

0.7 

1.6 

1.- 0.1 
13.- 1.3 

1.' 0.1 

1.- 

3.- 

10.- 

10.- 

30 

12 

18 

0.8 

5.6 

1.« 

0.3 

10.- 

10.- 

2.4 

».- 

0.2 

l.-T      0.- 

2.4 

100 

1.- 

t.- 

12.- 

18.- 

40.- 

0.8 
0.6 2.4 

0.2 

0.3 

2.4 

5.4 

72.2 

0.3 

0.8 

3.6 

14.4 

35.6 
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3.2,4.3    Comments. 

(a) The above scoring  reflects that achievements of    alternate 
L - A    would  be relatively  poor  in  terms of accessibility,   func- 
tioning and   integration in  urban  pattern  and subsequently  would 
have detrimental   effects on  regional   and  urban traffic flow to 
airport. But   it  is worth remarking  that alternate L-A would en- 
tail   no further additional   Investments to those which have 
already taken place. 

(b) On the other hand,     alternate   L-B   would represent 
remarkable   improvement In terms of   accessibility,   functioning 
and   integration   in   urban pattern,whi le devicing an optimal    link 
to airport   from regional  and urban  view-points. 

This would necessitate  Investments on: 

- Construction of   proposed  By-Pass BR-B; 
- Civil -engineering works such as:  a bridge over the Poxim river, 

two additional   small bridges and  acquisition of   land for 
right-of-way for the By-Pass. 

(c) Alternate     L-C    might be   looked atas a compromise 
between L-A and L-B. 

Its achievements In terms of   accessibility and Integration 
In urban pattern  would be rather   limited.  While creating optimal 
conditions  for traffic flow  inside +he Estate it would severe  it 
from other  city uses. Links between them would be  inconvenient 
and   inefficient.   Furthermore, traffic to airport would continue 
to use the Coastal   Avenue Be ira Mar. 

The above advantages and disadvantages would be correctly 
considered   in view of the relatively small   Investments   it  would 
require In comparison with alternate L-B. 

(d) In conclusion,    Alternate    L-A    Is liable to appear 
attractive  for the following reasons: 

- On one hand  It might seem most advantageous in terms of   savings 
(the road BR-A would require no  further expenditures  for a 
certain  period). 

- On the other hand its shortcomings would not appear at  «ariy 
stages  In  full   scale (low accessibility, deficient functioning 
•nd Impeded regional and urban  traffic  flow). 

This mission  considers, therefore,  essential  to stress that 
"advantages" of alternate L-A are just misleading. 

Not before   long,  In view of  the Estate's future operation 
and the foreseen   Increase  in motorization  level  and In air 
transportation,  considerable Investments would be Imposed,   in 
order to adjust this alternate to adequata accessibility and 
orderly functioning (bridges and other civil engineering works 
within the Estate)  (*) 

In addition to the above,  specific efforts would have to be 
be madedn terms of   interchanges, new carriageway on Belra Mar Ave. 
•nd land for Its right of way, etc.U*) to prevent rapid traffic to 
airport from encroaching on the urban network. 

A rough estimate has proved that sums involved In all  the 
above civil engineering works would exceed,  by for, expenditures on 
by-pass BR-B,  as proposed in Alternate L-B, besides causing complica- 
ted solution. 

(KJ Layout plan  L-A,   brawlng No.4 &  5 
(**)     BR-235 Drawing No.1 



Finally,   this alternat« would cooe neither with th« b«n«flt 
of the city as a whole nor with that of  the Estât«. 

3.2.5 Cond us2on_and_Reçommendat ions . 

The above scoring and considerations stress th« advantages 
of Alternate L-B over L-A and L-C from the view-point of  benefit, 
both for th« Estate and  for the city as a whole. 

This mission supposas therefor«,  that alternat« L-B presents 
an optimal   solution and recommends It for  Implementation. 

Remark:    The two oth«r elternat.s (L-A «nd L-C), have b««n worked out 
TëTirv« as comparatlv« mediums. They »r« presented her« to prevent 
underestimation of shortcomings typifying «uch solutions. 
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