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PREFACE

The Government of Japan, in response to the request of the Government of the
'Federative Republic of Brazil, decided to make a survey of the Suape coastal industrial estate in
‘the Brazil and entrusted its execution to Japan International Cooperation Agency.

The Japan International Cooperation Agency dispatched a Survey Team composed
‘ot twelve experts and headed by Dr. Sadakazu lijima (Executive Dircctor of the Japan Industrial
‘Location Center) to Brazil and the site of the estate for 25 days, from January 9 to February 2,
1976.

The Survey Team received detailed information on conditions from their counter-
parts in agencies of the Brazilian federal government and the Pernambuco state government, such
as DIPER; and also conducted surveys in the Recife Metropolitan Region, the Suape area, and
comparable districts.

After returning to Japan the Survey Team analyzed the materials and daca it had
collected, and added technical and economic investigations. Here we submit the report of their
findings.

Along with the hope thac this report will contribute to social and economic develop-
ment in the Federative Republic of Brazil, we also sincerely hope it will contribute to greater
friendship between Brazil and Japan. )

Finally, I take this opportunity to express my heart-felt gratitude to the Government

of Federative Republic of Brazil and other authorities concerned for their kind cooperation and
support extended vo the Survey Team. We are indebted to all of them.

August, 1976

Shinsaku Hogen

President, Japan International
Cooperation Agency
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. LETTER OF TRANSMITTAL

Mr. Shinsaku Hogen

President -
Japan International Cooperation Agency

Dear Sir:

The following report contains the findings of our study, conducted through the
technical cooperation of the Japanese Government following a request from the Brazilian Federa-
tive Government. |

The Japariese Government, through the Japan International Cooperation Agency,
commissioned the projéct to the Japan Industrial Location Center.

‘The Center conducted the study jointly with four companies that all have broad
experience in preparing development plans in Japan: The Regional Planning Union, Pacific
Consultants International, Mitsui Consultants Co., and the Nomura Research Institute.

The study was conducted in the five-month period from November, 1975 ro March,
1976. During this period, from January 9 to February 2, 1976, field survey was undertaken by a
team of experts from the Center, the four companies listed abave, the Ministry of International
Trade and Industry, the Ministry of Transport, and the Japan International Cooperation Agency.

The field survey was only possible with the cooperation received from the Brazilian
Government; the Pernambuco State Government; agencies operating in the area of the site,
such as DIPER; the Japanese Ministry of Foreign Affairs; the Japanese Embassy in Brazil;
and the Japanese Consulates General in Recife, Rio de Janeiro, and Sao Paulo.

The completed final report presented here draws both on work performed in Japan
and the site survey and, taking full account of the opinions of the Brazilian side, presents its
view of the Suape Coastal Industrial Estate Plan as a project for which cooperation can be
extended by the Japanese Government.

In closing, we want to express our deep gratitude for the invaluable cooperation



we received from many persons i ‘the aéncies involved in the Brazilian and Japancse Govern-
ments; from consulting firms in Brazil, in particular TRANSCON and APL; .and from JETRO

and many Japanese firms operating in Brazil.

July, 1976

.«S..SW'“ ~

Dr, Sadakazu lijima
Leader
Japanese Survey Team for
the Suape Coastal Industrial
Estate of Federative
Republic of Brazil



1.

,STUDY OBJECTIVES AND METHODS

The study was conducted. as technical cooperation between the Brazilian and Japanese
Governments.

(1)

(2)

{3)

Period of the Study

3 ,‘..‘.

Novcmbcr, 1975 March, 1976

Purpose of thc Study

I I PO -
To review . and evaluate the TRANSCON report on planning for the Suape Coast
Industrial Estate currently being promoted by the Pernambuco State Government,

with assistance fram the Brazilian Government.
Methods

The study involved both a review of the TRANSCON report, which was conducted
in Japan, and investigation in the field to confirm the report’s particulars.

ot

A study team was dispatched to Brazil by the Japan International Cooperation Agency
between January 9 tgmd February 2, 1976, with the following objectives.

(1)

(2)

(3)

(4)

(5)

2-1

To conduct interviews and discussions with related Brazilian entities for final confir-
mation of the TRANSCON report evaluation.

LI

To investigate concretely at the site conditions in the Suape.

To collect comparative information about development districts reflecting Brazil's
domestic development policies, and about facilities in major urban areas (Recife,
Salvador, Sao Paulo, and Rio de Janeiro).

To conduct a comparative survey of the Aratu Coastal Industrial Estate, with the
objective of confirming the feasibility of the Supae estate plan.

To conduct a comparative survey of advanced industriai zones within Brazil (the
Cubatao industrial zone and the Santos por).

&g

.Members of the Survey Team and their assignments



Members of the Survey Team and their assignments

Leader of the Survey Team:

Dr. Sadakazu lijima Executive Director, ,
T Japan Industrial Location Center -

{Overall supervision)

Dr. Akira Konno President,
Regional Plannmg Union’ Co., Ltd
(Regional planning}). =~
Hiroo Takizawa Director, -

Industrial Location Gu:d-:ncc Division
Ministry of International Trade and Industry
(Industrial location policies)-" »

"

Dr. Hiromichi Kono Managing Director,
Mitsui Consultants Co., Ltd.

(Port and harbor facilitics)

Akemi lijima Head,
Kobe Investigation & Design Office
The 3rd District Port Construction- Bureau
Ministry of Transport’
(Ports and harbors)

Sosuke Hitachi Bureau of Ports & Harbors’
Ministry of Transport
{Ports and harbours})

M. Shigeyoshi Ohara Chief Planner; -~ - -
Japan ndustrial Location Center
(Industrial development) - *

Hirotaka Mano Counsellor, =~ :
Japan Industrial Locarion Center
(Selection of industries)

- 13

Minoru Shibuya " Senior Engineer,> = -~ 5"
_ Technical Engineering Dept.
K.K: Pacific Consultants International
(Infrastructure)

viii.



Kiyohiro Hori Chief Planner,
Momura Research Institute Co., Ltd.
(Development effects)

Juichi Kokubo Official,
Mining & Industrial Planning & Survey Dept.
Japan International Corporation Agency
{Coordinator)}

Kenji Kumagishi Official,
- Social Development Cooperation Dept.
Japan International Cooperation Agency
(Coordinator)

List of persons who assisted the Survey Team
Brasilia

Dr. Dilson Santana de Queiroz
Secretario Geral, Ministério do Interior

Dr. Paulo Vieira Belotti
Secretario Geral, Ministério de Industria e do Comercio

General. Newton Cyro Braga
Secretario Geral, Ministério dos Transportes

Dr. Antdnio José Cerqueira Antunes
Coordenador de Planejamento Setorial da [PLAN

Coronel, Alberto Carlos Costa Fortunato
Secretario Adjunto, Ministério das Minas e Energia

Dr. José Otamar de Carvalho
Secretario de Planejamento, Ministério do Interior

Dr. Murilo Mota Filho- -
Coordenador de Cooperagao Externa do Ministério do Interior

Dr. Ivanildo Barbosa -
Chefe Substituto do Escritorio da SUDENE em Brasilia

vy Ve -

P;c cife

Dr. Paulo Gustavo de Araujo Cunha
Vice-Governador do Estado, Govérno do Estado de Pernambuico

ix.



iii.

2-3

Date

Jan. 10

Jan. 11

Dr. Anchieta Hélcias,
Secretario, Sccretaria de Industria ¢ Comércio, Govérno do Estado de Pernambuco

1

Dr. Jose Lins de Albuquerque
Superintendente da SUDENE

Dr. Roberto Cavaleanti de Albuquerque
Assistente Tecnico do Superintendente da SUDENE

Dr. Glauco Melibue
Diretor do Departamento de¢ Saneamento Basico da SUDENE

Dr. Mércio Mclo
Dirctor Substitudo do Departmento de Sancamento Bdsico da SUDENE

Dr. Julic Araujo
Diretor Presidente, DIPER

Dr. Eric Figueiredo
Coordcnador do Projeto SUAPE, na DIPER

Dr. llo de Barros Barreto
Diretor Administrativo, DIPER

Rio de Janeiro

Dr. Alfredo Lemos de Amorim
Representante, SUDENE, Rio de Janeiro

Dr. Antonio Mourfo Abissimara
Representante, DIPER, Rio de Janeiro

Itinerary
City Place - -
Rio de Janeiro Arrive at Rio de.Janeiro -
" Arrange affaits with the Consulate
u General of Japan, Rio de Janeito
" Survey urban, and port and harbor facilities
Brasilia Arrive at Brasilia



Date », - 525 City - Place

Jan.: i1 , Brasilia = Arrange study schedule with the Japanese
Embassy
Jan, 12 - Visit Ministerio do Interior, receive

briefing and information
" Visit IPEA, receive briefing

Jan. 13 " Visit Ministerio da Industria e do
Comercio, receive briefing and information

", Visit Ministerio das Minas e Energia,
reccive briefing and information

Jan. 14 " Visit Ministerio dos Transportes, receive
bricfing and information

" Survey facilities in urban Brasilia

Rio de Janeiro Arrive at Rio de Janeiro

Jan. 15 : oM Economic survey group; Visit TRANSCON,
recieve briefing and information

" Infrastructure survey group: Visit PORTOBRAS,
receive briefing and information

Jan. 16 Sao Paulo Arrive at Sao Paulo

" Pay courtesy call to Consulate General of

Japan, Sao Paulo

Visit Japan Chamber of Commerce and
Industry, collect materials

" Visit JETRO, collect materials

Infrastructure group surveys facilities in the
Cubatao industrial zone and the port of Santos

Jan.17. - - Recife Arrive at Recife

o Arrange affairs with Consulate General of

Japan, Recife

xi. '



Date

Jan. 18

Jan. 19

Jan, 20

Jan. 21

Jan. 22

Jan, 23

Jan. 24

Jan. 25

Jan. 26

City

Recife

H

"

"

"
"

n

Salvador

"

:~¢ Place

—

Survey facilities in urban Recife, and « .
the Cabo Industrial Estate

Pay courtesy call to Director of SUDENE

Visit Pernambuco state government, receive
briefing and information

Visit DIPER, receive briefing and information

Economic and infrastructure groups separately
receive briefings and information from
officials at DIPER,

Leader of the team and members involved
with port & harbor, and infrastructure, survey
the Suape site.

Three members of the team concerned with
ports & harbors arrive in the afternoon

Intra group arrangements

Spend the day at DIPER, receiving briefing and
information

Survey the Suape site from the air
Survey of Suape site; field survey and by boat

Spend the day at DIPER, collecting detailed
information

Leader of the team and members involved with
urban issues survey infand industrial estates

w

_ Arrive at Salvador

xii.

Survey the Aratu and Camagari sites from the air
Survey facilities in urban Salvador” + .:
h

Visit Centro Industrial de Aratu (CIA), receive

 briefing and information



Date City’ Place

Jan. 26 Salvador Survey the Aratu Industrial Estate, and port
and harbor facilities

Jan. 26° =~ Recife Arrive at Recife
Jan. 27 e Spend the day at Recife, collecting detailed
information

Members involved with port & harbor issues
visit the Recife port and harbor bureau;
industrial development-related members survey
inland industrial estates

Jan. 28 .o Morning; final discussions with DIPER officials
" Leader of the team presents report to Consulate
General
" ) Rescarch presentation to SUDENE

Return courtesy call to Vice-Governor of
Pernambuco by leader of the team

Jan, 29 Brasilia Leader of the team and three others go to
Brasilia; 3 members of joint port and harbor
study go to Recife; and the other five
members go to Rio de Janeiro, each group to
conduct its particular investigations.

Brasilia group presents reports on
finding to Japanese Embassy and Ministerio
do Interior

Rio de Janeiro Rio de Janeiro group receives briefings
and information from officials at
PETROBRAS and UEB

Jan. 30 Afternoon: collect materials and complementary
: data, organize materials

Jan, 31— Los Angeles Arrive at Los Angeles

Feb. 2 v Return to Japan
: Three members of the joint port and harbor
study return to Japan on February 7.
xiil, ¢
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- GENERAL-  CONSIDERATIONS AND CONCLUSIONS

i.  General Considerations

.The Japanes¢ Government Survey Team, acting on a request from the Brazilian
JGovernment, objectively evaluated the contents of the TRANSCON report on planning for the
ESuape Coastal Industrial Estate from the technical and economic standpoints; and provided
gtcchnical cooperation concerning the possibilities for realizing of this plan.

The survey team conducted research at the site, and a review of the TRANSCON
report, Giving attention to the following points, the team prepared this report.

(1) Principal Points for Consideration

{A) Observing that planning for the Suape Coastal Industrial Estate involves large-scale
development, the team not only pursued the possibilities for implementing the
projects that constitute the core of the plan—such as development of industry,
tourism, and cities, but also investigated ways of attaining ideal regional develop-
ment, introducing these projects into the Suape in an integrated manner.

(B) Since it is readily anticipated that the plan will have great impact in the region, the
survey team gave serious consideration ro the establishment of the autonomy of the
region where the planning will apply.

{C) Taking a long-term perspective, the team, besides analyzing the content of the
entire plan, undertook to separate the plans into two sections; those which must
be underraken as short-term plans and those which must be undertaken as long-term
plans, and evaluated the over-all plan technically and economically. Therefore it is
basic 1o the.approach used here that implementation is to proceed in stages; the
view thatch;s is proper and realistic is shared by the Brazilians involved.

(D) It i}s_ﬁé‘te‘di tha_t the Suape is close to the Recife Metropolitan Plan Region, and
emphasis is given to the contribution which implementacion of this large-scale
project will make to development of the Recife Metropolitan Region.

Under PIN, planning is being undertaken for nine metropolitan regions (Belem,
‘F‘orta:lcza,: ‘Rc_t:ivfe, Salvador, Belo Horizonte, Rio de Janeiro, Sao Paulo, Curitiba
aqdﬂ?drfg Al_égl:e) and with the exception of the relationship of the Aratu project

and Salvadar, it is only in the case of Recife that the benefits of a large-scale industrial
project will be obtained in metropolitan region development work.

(E) This project, being large in scale, requires a corresponding effore at the improvement
of the infrastructure. Therefore close attention was paid to the portions of the

XV.



TRANSCON report dealing with infrastructure, and it is thoughit that the projected

improvement of infrastructure is adequate in regard to the industrial and regional

development goals.

(F)  The major thrust of this project is in the area of industri:.ll develgpment._ In connce.
tion with implementation of industrial development projects,'an-enormous-anount
of investment is expected to establish the foundation for industry. Therefore
attention has been concentrated on attracting categories of industry-which will have

high investment effects.

(G) The similarity of the Suape project to the Kashima coastal estate in Japan has been
noted with interest, and the Kashima precedent has been studied for clues which

would be useful for Brazil,
(H)  In this plan, the attention given to the prevention of pollution has been insufficient.

Despite differences between the two countries, the survey team believes that Japan's
experience will be of considerable value to Brazil, and related information is included

in this report on the basis of this understanding,

(2) Structure of the Report

This report is structured as follows.

Part I: Over-all plan for the Suape
Part 11z Stage § for the Suape
Pare [11: Development Effects

The fields investigated are five in all: industrial development, port and harbor
improvement, infrastructure other than ports and harbors, regional planning, and development
effects. :

Concerning development effects, from the connection with the subjects of investi-
gation of the TRANSCON report, there was no choice but to establish many premises and
hypotheses because of the shortages of data, and it was judged dangerous to refer to clear develop-
ment effects at the present time; this subject is discussed in Part-fll. Later, when the conditions
surrounding many premises are made clear and spécific, it will be necessary to investigate develop-
ment effects anew. -

In Part I, the location of the over-all plan and the important issue of industrial
development are the central themes, and the TRANSCON reports concerning port and harbor
impravements, infrastructure other than ports and harbors, and regional plarining, are reviewed.

Regarding industrial development, besides the TRANSCON regiort, the APL report
is reviewed as well.



In Parc 11, the concrete proposals of the Japancse survey team concerning Part I are

given. These proposals include modifications of the TRANSCON and APL plans and new proposals,

J‘rkf"s“ﬁ ‘igﬁr {, ex

'I‘Ilc Stage I p]annmg proposals of the Japanese survey team cover the 10 year period
1975 - 1985. Putting regional planning first is based on the viewpoint that Stage I planning must,
as much as possible, be based on the long-term over-all plan.

In Part 111, because of the many premises and assumptions as mentioned above, the
methods associated with measuring development effects are explained.

2. Conclusions

. During the five.months from November 1975, the Japanese survey team reviewed
the Brazilian planning proposals for development of the Suape, observed the site, listened to the
opinions of informed people, then formed its opinions.

Making use of the experience gained through the many coastal industrial estates in
Japan, the team is delighted to have the chance to offer advice concerning the directions for
better development.

As noted in the interim presentation in Brazil, if the Suape were in Japan, it would
probably be developed before any other site for an industrial estate.

Much experience is necessary in thinking about the future in the light of conditions
prior to development. Compared to places like Singapore’s Jurong, and Kashima and Tomakomai
in Japan, from the first time the team members saw the Suape they thought conditions for
industrial location were incomparable.

Of course, Japan also has experience in developing a location just because conditions
were good, and there are examples where even ten years after an estate was opened there were
vacant sites. The matter should be judged in an coberent manner, considering wider conditions
such as developing economic trends and government policies.

-

- However, our conclusion is that, through development proceeding by stages while a
clear image of the future goal is maintained, the Suape has sufficient development potential.
There is some argument about whether industrial plants or improvement of the industrial zone
should come first; but looking at the question from the standpoint of the good, integrated condi-
tions for 1cation, we feel improvement of the region comes first. Moreover, conditions for
wndustrial location will rapidly improve, we feel, and the area will become much more ateractive
for industry. than pthcr, rcgions of Brazil.

All that remains are the formal decisions to proceed with development. The reasons
for this are as follows.



(1) For Balanced National Development

The development of a nation is the sum of development of the agriculture, fishing,
manufacturing, tourism, commerce and other industries, among which a balance should be
maintained, but the role of manufacturing industry in the development of a modern state is

cxcccdingly important.

The problem of how to allocate sites for industrial development withina country
so as to maintain a balance, is an important one for modern states. That many countries are
suffering from excess accumulation of population and industry in one region, is common knowledge.

2

In countries with abundant resources and countrics with few; in large and small.

countries; in populous countries and those with small populations; in countries with ocean
access and land-locked nations, in countries with severe climates and those with mild climates—

development policies will differ according to the special characteristics of the country,

But in any country, development that is generally balanced regionally, is most

important.

In Brazil, the heavy concentration of population and industry in the Sul is conti-
nuing, and the country is aiming for more balanced development through development of the Norte

and the Nordeste,
This is the first imporcant point concerning the Suape.

{(2) Possibilities for Urbanization

When industrial site conditions are the same, it is more advantageous for a site to be
close to a large city, the center for administration, culture, and information, than it is to be distant.
The metropolitan area with Recife as its center is one of the nine metropolitan regional develop-
ment planning policy areas in Brazil. From Recife, the number one city in the Norte and Nor-
deste, the Suape is only 30 — 40 km,

Close to this urban base, the potential of the region as an area suited to development
of coastal industry should be evaluated highly.

(3) Unexcelled Industrial Location Conditions

| - Besides calm winds and waves, and extensive land that can be used, the region, with
c rl? water interrupted by a natural reef) is endowed with conditions for industrial location chat
; .
make it one of the world’s best sites. Moreover, the fact that an abundance of industrial water can

be attained provides the region with another advantage. b

By our calculations, if there were no reef and 2 break i
caleu 1 water extending 9 km were
consErt-zcte_d: even with differences in water depth, profile of the breakwater, and designed wave
conditions, it would cost approximately ¥ 3 — 5 million, or USS 10,000 — 17,000 per meter.

1.
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'Thus, this site can be deyeloped at comparatively less cost than other sites.

i Because several rivers flow into the region, measures for flood control must be
considered, but it is possible this will be a comparatively low expense.

(4) Industry-Location Trends.

There are applications from fertilizer and a number of other firms, which are think-
ing of locating here if a port is developed. If the outlook for port and harbor development is
clear, additional applications are likely.

Laoking at general industry lacation trends, largely because of the presence of
Recife, the Nordeste's major city, good-quality firms are moving into this area’s industrial estates.

Within the Recife metropolitan region, the ratio of traditional industry to dynamic
industry~that is, firms which established in new locations~in 1950 was 80% traditional industry
1o 20% dynamic industry, but by 1970 traditional industry accounted for 41%, and dynamic
industry had shifted to the greater part, 59%.

Within these industrics, it is not a matter of supplying only regional demand; chat
industries are also operating in the Sul market also deserves attention.

In Brazil, basic industries are operated either by the state or by enterprises affiliated
with the state. !

Therefore in the future when a port is constructed at Suape and the industrial
estate is created, it is believed that the situation is more advantageous than in fapan where it is
necessary to rely upon private firms in securing participation in industrial estates.

(5) Potentialities through Development by Stage Planning

Land for industrial use amounting to 5,000 ha involves planning that that compares
with Japan's Kashima, Fos in France, and the Netherland’s Europort. It will take 20 — 30 years
to complete total development.

Policies that advance development initially on a realistic scale will be extremely effec-
tive. Because in the Brazilian legal system it is possible to designate development regions and pro-
hibit buying, selling and transfer of land, and freeze land prices, unlike the situation in Japan and
other countries, it is easy to proceed by stages.

We also support proceeding by stages, based on a clear conception of the future
goal and working to eliminate obstacles to the larger plan for the future. Ways of advancing
Stage 1 planning are investigated principally in Part I of this report, where we have proposed
this policy.



(6) Pollution-Free, Environmentally Sound Industrial Zone

Movements to preserve the environment are evident throughout the world, and

efforts to eliminate pollution from industrial plants are proceeding,

Since the Suape will be a new industrial zone created for the 21st century, it is

C e e . . i ent.
necessary to work toward perfection in eliminating pollution and preserving the environment

At the Suape, it is necessary to plan from the beginning for a wide greenbelt and 2

beautiful industeial zone,

(7} Conclusion

(A)  The premise for the Suape planning is the feasibility of developing ports and harbors.

(B)

(€)

(D)

With the data available at present, we conclude that this is feasible.” In port and harbor
planning, however, it will be necessary to ascertain the necessity of a breakwater, its
length, geological features and other matters; and to conduct boring surveys and
model experiements for the port and harbor in their entirety, to ascertain the pos-

sibility of raising the reef crest elevation,

This type of large-scale planning will require a great amount of capital, but our
cxperience and thinking strongly suggests that “if the planning is good, success will

follow.”

Planning is decided by the federative government and the will of the locality. If the
planning for proceeding with development is affirmed, capital from many nations
can be artracted.

Development will of course proceed with the concurrence of many agencies, but
looking ar the matter from a worldwide perspective, some earnest promoter will
aid success from the start. We think that among the regional governar, mayors,
presidents of public corporations and other officials, that some enthusiastie person
who will make sure of results and pay close attention to planning is necessary.

The members of the survey team believe that they would be able to contribute to
implementation of the Suape project, because much experience has been accumu-
lated in Japan in the planning and implementation of coastal industrial estates.
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CHAPTER 1. IMPORTANCE OF THE NORDESTE AND THE REQUIREMENT
FOR REGIONAL DEVELOPMENT OF THE SUAPE

1, The Situation of the Suape in the Second PND
(1) Relation to Nordeste Development

The Federative Republic of Brazil is now in the second year of the second PND, the
target of which is to achieve the gross national product of US$100 billion by 1977 and to occupy
the cighth place in the Free World, and per capita income will be US$1,000. It is estimated that
the labor force needed to achicve this target by 1979 will be 1.7 to 1.8 million. This would mean
that approximately 40 million people will be economically active in 1980 and trade will amount to
US$40 billion by that year, 15 times greater than that of 1965. While a number of problems
confront a smooth execution of this Plan, it closely resembles Japan's post-war economic recovery
plans.

The investment related to the Nordeste development in the second PND will be
Cr§100 billion, or 60.6% of the nation’s total investment of Cr$165 billion. The Nordeste thus
occupies an important position in the total national development plans, along with the Norte.

In the Nordeste development scheme such local municipalities as Recife, Fortaleza
and Salvador will be developed, made better organized and more efficiently coordinated among
themselves, and their populations will be better adjusted.. In state capitals and sub-capitals in
Nordeste, infrastructure and various social facilities will be improved in order to increase the
scale of economic activities. These investment activities involving local municipalities are aimed at
ateracting new industries to prevent further population outflow, and at promoting existing local
industries in order to gain a greater degree of independence for these regional economies.

The Nordeste will have to attempt to preserve the regions exceptionally beautiful
beaches and rich historical heritage, and to harmonize the development of the region with mainte-
nance of natural and cultural heritage.

Individual projects such as the Recife Metropolitan plan and the Polo-Nordeste plan
will be carried out with these aims well in mind.

The following is a list of the Nordeste projects:

— Execution of the improvement plans for the Recife Metropolitan Region.
~ Survey to be carried out for promoting the Suape Coastal Industrial Estate project.

— Execution of the improvement plans for the city of Salvador, the Camacari Petro-
-chemical Center and the Aratu Coastal Industrial Estate and others.
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— Execution of the improvement plans for the city of Sao'Luis'and [taqui’s Haibor.

Among these projects the development of the Suape is recognized as a project
requiring extensive surveys based on the second PND, and Cr$3 million is allocated to carry out

surveys in 1975 - 1977.

The policy perspective for the regional development of Suape is said to .bc the building
of a basis for developing the domestic market, i.c., promotion of agricultural processing by.accclc-
rating PROTERRA and introduction of modernized, coastal industries including construction of

the coastal induscrial estate and port and harbor.

(2) Relation to State Development Plans

Regional development of the Suape was masterminded by the state government in
1967 — 1969. Initially the plan dealt with enlarging Recife harbor (depth, 10 meters), to meet the
rising demand on the harbor brought about by larger sizes of in-coming ships and larger volumes
of freight it was to handle. Because the existing industrial estates had no space for future expan-
sion, Suape thus attracted attention as a site for the new port and harbor, which was taken up in

the state development plan.

Subsequently, under the guidance of SUDENE, the regional development of Suape
came to be looked upon as a priority project for the Nordeste, The first survey was conducted in
1971 on the geological features of the area, to examine the feasibility of constructing a new port
and harbor. The result was a report by TRANSCON, $.A., which was presented to SUDENE and
IPEA in April-June 1975. The development plan of the Suape thus became a project in which
federative policy was involved, and further, more detailed surveys were planned.

The change in the character of the regional development plan’when it assumed
national importance was accompanied by an increase in the size of the investnient required. An
estimate by DIPER envisages that the rotal investment will be more than US$200.million, compased
of USS$ 80 million for the port and harbor, US$58 million for infrastructure, US$56 million for
urbanization and US$12.5 million for preparation of planning reports. About US$100 million
is to be procured domestically while the other half is to be secured from abroad.

2, The Role and Functions of the Suape

It is already well known that Pernambuco State and especially Recife has been
developed as a priority project of the country. Creation of employment opportunities and indus-
trial development are rwin policy objectives of Pernambuco State, and should be realized through
development of Suape. The project as such was recognized as appropriately matching the re-
quests of the Brazilian government. - :

Fortunately, the Suape can be integrated in the region to be embraced by the Recife

Metropolitan Region Plan, with various advantages, as a key part of the entire project.- Further-
more, it is recognized as a project making a meaningful contribution to the'whole of the Nordeste.
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, .:We have examined the principal roles and functions of the Suape in the short and long
terms of the state’s own evaluation of the region and in relation to construction of Suape port and
harbor construcuon of a coastal industrial estate, and tourism development. The following points
are results of our examination.

(1) Principal Roles
* The Suape is viewed as occupying a key position in developing the domestic market,
i.e., it can be made to serve as a basis for industrial development and as a distribution center in
the Nordeste by improving infrastructure and social facilities, and can also serve Paraiba, Rio
Grande do Norte, Ceara, Piaui, Alagoas and Bahia states.
The Suape will serve as international port of importance for import and export
trade because a large port will be constructed and industries will be attracted.

The Suape will be made to serve as a large-scale marine recreational area by utilizing
and further developing the superb scaside environment, to equal Rio de Janeiro and Salvador.

The Suape can be made to serve as a new town for the long-term development of
the Recife Metropolitan Region.

(2) Principal Functions

The functions of the Suape should be examined within the framework of the demand
and supply structure in the long run in its course of development for further strengthening of the
domestic market. At the initial stage it is thought to be able to perform its functions only with a
strong policy support by the federative government.

Functions of the Suape are created in the process of achieving the objectives of Polo
Nordeste, i.e., to strengthen the regional economy by promoting primary processing and to
promote exports, Such primary products as sugar cane, cotton, castor-bean, sisal, tobacco,
irrigated citrus, coffee and coconut in this state are said to be conductive to industrialization. By
processing these commodities, agriculture in the state as well as in such other srates as Paraiba, Rio
Grande do Norte and Alagoas can be made more prosperous. It goes without saying that such basic
products as bean, rice, corn, manioc and fruit should be grown in greater quantities.

Eunctions of the Suape can also be found in the process of implementation of
various projects which utilize the port and harbor of Suape. It can function as a large import base
from other regions of the country for wheat and such industrial raw materials as rock salt. 1t can
be made a refrigeration and processing base for marine products such as tuna.

The process of establishing a closer relationship between the industries of the port and
harbor area and inland areas can also assign some functions to this arca. Through a better road
network the Suape can attain closer relations with such existing inland industrial estates as
Paulista, Curado and Cabo and it can also promote development of new industries in related

ficlds.
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The ultimate function of development of the Suape is to for:nf a n"g‘iv’ﬁfbin center
for the region in addition to promoting port and industri:’llﬂ dc'vclopmeht“gs‘“‘?trarc'g.i& Prbjéé‘ts: i
It follows that the development of the Sto Agostinlio resort area dnd thc’r_cf}flcn‘tlal Iarcas:'crcatcd
as a conscquence of the industrial estate should be coordinated with the growth of the Recife
Merropolitan Region and should also be looked upon as “Recife New Town”.

'y

In terms of industrial development the Suape can promote sugar rcfining using sugar
cane, production of molasses, alcohol and castor-oil {from castor-beans), yarn apd'te’xtilc products
(from cotton), cellulose and paper (from sisal and cucalyptus}, fruit juice (from fruit) and’cement
(from lime-stone). By utilizing the port it can facilitate import of raw materials and semi-products
to promote the production of fertilizer, petrochemical products, iron and steel processing products
and aluminum in close cooperation with the Aratu Coastal Industrial Estate in Bah'i:l, the Camagari
Petrochemical Center, the Itaqui Steel Project at Sao Luis in the state of Maranhao and the Aluminy
project at Belem in the state of Para. Construction of docks for ship maintenance and new ship
building can be quite feasible in view of the character of the port as a fish processing base and a
port of call for large convoys of ships. As a distribution center for the Nordeste, the Suape can
function to import wheat from other regions of the country and to import oil products.

Thus, development of the Suape will be characterized as a scaside new town with the
twin functions of production and distribution, which are absolutely essential for the future
development of Recife.

3. Requirements for Regional Development of the Suape

This project is the most important one in the Nordeste, occupying animportant
position in the federative policies for regional and industrial development. This project also
supports the execution of the Recife Metropolitan Plan and Polo Nordeste plan and will ulti-
mately be most closely related to the final achievement of the goals of the PIN. This is the
significance of the regional development in the Suape. :

Generally speaking the requirements of the national policies must match regional
requirements. Fortunately the requirements for the Suape’s regional development are recog-
nized as valid in the following terms. -

(1) National Requirements -

The Nordeste is deficient in natural resources; particularly so in the state of Per-
nambuco. However, the population there is as many as 30 million, or one-third of the total
Brazilian population. The income level of the residents is nor at all high? ~The federative govern-
ment strongly recommends that Nordeste be developed in order to narrow the considerable
regional disparities which now exist, and the development of the Suape is recognized as occupying
an important place within the development plan of the entire Nordeste:

.. - . T el s LN

A - &

) Suape is also favorably situated geographically no'only tg vitalize the doméstic
market but also to construct an international market center on the order of Sao Paulo or Rio de
Janeiro. The Suape project thus is an extremely important one for the development of the
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entire Brazilian economy:-

The Suape project commands close attention as the most important one in Polo-
Nordeste.

(2) State Requirements. .

]

The state of Pernambuco has the following four major development plans, the
development of -the Suape occupying the foremost position:

1)  The regional development plan for the Suape,

2)  The irrigation project along the Sao Francisco River,

3)  The Tapacura dam construction project, to provide drinking water supply for
Recife, and

4)  Agricultural processing projects in the state,

The state of Pernambuco looks to the Suape development project for the following:

1)  Improvement of existing inland industrial estates,

2)  Modernization of traditional industries such as sugar and textiles,
3)  Promotion of processing of agricultural products,

4)  Promotion of small and medium industries,

5)  Improvement of technological standards, and

6)  Promotian of exports for processed and semi-products.

The state of Pernambuco takes particular note of the geographical merits of the
Suape as follows:

1}  The Suape.is situated at 30 to 40 km from Recife and thus can utilize the marker,
the labor force and other urban facilities,

2)  This project is particularly effective in enhancing the potentialities of existing
industries, and

3)  This project is particularly effective in the execution of the Recife Metropolitan
plan.



CHAPTER 2. INDUSTRIAL DEVELOPMENT

This chapter evaluares the validity of the list of industrics as proposed-by TRANSCON
S.A. and Asscssoria E. Plancjamento Ltda. {APL) to be introduced to the Suape coastal industrial
estate. There are some additional industries reccommended by the survey team, and they will also
be mentioned, along with their requirements and implications, directions of industrial location
and pollution control measures to be adopted. - -

1. Industrics Recommended by the Two Consultants
(1) Industrial Categories Recommended by TRANSCON

The TRANSCON report recommends fertilizer, aluminum and ol refining as indus.
tries to be introduced to the Suape coastal area. The reasons for recommending these industries
are not specified. However, in the resume of the report, Chapter 3, Physical Plan for the First
Stage, we do find some background information which may be taken as an explanation. The
following is a summary of the argument presented there. S

1) Asdevelopment of the Nordeste was pursued as a part of PIN, the growth rate
improved from 3% in 1947 — 1954 to 6.8% in 1954 — 1962, and further to 8% in
1965 — 1969. Itis expected to grow at approximately 10% in the 1970s.

2} This higher growth, however, is only the first stage, which should be followed by a
greater degree of independence in the development efforts of Nordeste.

3)  For this purpose it is essential to have a market which can absorb a growing amount
of goods and services, and to have a far higher national income.

4)  The growth of the market and the national income is closely related to the growth of
foreign trade, as recent trends of the entire national economy show. -

5)  Thatis to say, a larger domestic market can be secured as a result of the expanding
production secter, which in turn must be supported by growth of exports.

6)  Itthus follows that independent development of the Nordeste must be promoted
through industrial development which is export-oriented.- For this purpose such
representative agricultural resources of the Nordeste as sugar, cotton, fruit, palm,
limestone and salt should be industrialized, and fertilizer should be used in greater
quantities in order to achieve greater agricultural productivity.

7)  Primary industrial products thus produced should be made the principal exports.
8)  This necessitates large-scale port and harbor facilities. . '
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-9y~ Better.port and Harbor facilities make it feasible to introduce industries which utilize them.
10).:+ In’ the: Suape the above is entirely feasible.

_ v~ .The report further divides the port and harbor facilities into private and public ones.
The public\po‘r't'-aﬁd harbor facilities should be used by such kinds of businesses as sugar, wheat,
molasses; alcoliol and castoroil, for which there should be a terminal and storchouses, and not
plants. The pribatc port and harbor facilities should, according to the report, be used for ferti-
lizer, aluminum refining, oil refinery, ship maintenance dock, automobile tire, machinery and
metals and electric and electronic equipment industries. For fertilizer, aluminum and oil refinery,
long-term demand forecasts for specified markets are provided, according to which production
scales in the Suape.are mentioned.

Table 2-1. Categories of industry and production scales recommended by TRANSCON

{Unit: 1,000 tons)

1980 1985 1995 2005 Notes
Sugar , . 650 1,430 2,640 2,735 Terminal
Wheat 312 386 566 647 Terminal
Molasses 109 450 842 925 Terminal
{export)
Alcohol 113 151 181 181 Terminal
J {export)
Castor-oil * * * 30 60 70 80 Terminal
(1984) (1987)
Cement - « » * 2,000 4,000 - 7,000 9,000 Terminal
Fertilizer - -~ - -
NPK 15-15-15 170 170 170
(1984) (1987)
NPK 18-18-18 . - - 230 506
- (1984) (1987)
NP 8-30-0 45 45 45
AP (1984) | (1987)
TSP 0-42-01 70 280
_ (1984) (1987)
Aluminum refining 100 100 150 200
Oil refinery ~ 150 250 320 750 10° BPSD
(ship maintenance
dock, a!.;torflobilt_:
tire; machinery and
metals, electric and
electronic equipment,
ete.)




The TRANSCON report further proposes to construct a cement terminal (equipped

with clinker mills) in the Suape. This is in order to improve the rate of cap.acity :Jt_ili:‘zatictn of

the existing cement plants in Nordeste (Itapessca, POTY in Pernambuc'o, Cimepar in Paf:uba and
Itapetinga in Rio Grande do Norte) from the present 60 to 70 % to a higher one bx setting up

a terminal, and possibly to enlarge these existing plants in fueure. Clinker w?uld be transported
from respective plants to the terminal in the Suape, where gypsum could be fldd(ffl-to Produc_c .
cement to be shipped out. Table 2-1 gives the breakdown of various categories with accompanying

production scales.

(2) Industrial Categorics Recommended by APL

1)

2)
3)

4)

3)

6)

APL evaluates the locational features of the Suape as follows (citing the APL memo).
A reef is observable along the coastline as a natural bank, securing a quict ocean front,
Immediately off the coast it is 15 meters deep, making it feasible to construct port ang
harbor facilities (120,000 to 130,000 DWT).

A large area of land is available for industrial use behind the coastline.

Rich water resources are available (1,100,000 m3/d) from rivers in the arca.

Electric power can be provided from CHESF, and trunk roads such as Federal
BR-101 and State PE-60 are in service.

It is close to the state capital, Recife, only approximately 35 km away.
It is geographically close to South Africa, Europe and other parts of the Americas.

Itis from these considerations thar APL proposed a plan to construct an industrial

complex consisting of industries of large scale and high future potential, and the port and harbor
is looked upon us a main pole {polo) for the success of the industrial complex.

The proposed industrial estate is comprised of three kinds of industries in terms of

the degree of dependency on the sea and inter-relations between industries:

1)

3)

Those industries directly dependent on ocean-going vessels that make port calls at
the Suape for unloading raw materials and other goods.

Those which are related to the above bur do not require the support of related’
industries, and T

Those industries which are to be attracted to the industrial complex l;y the port and
harbor and other facilities.

APL then lists the following six industries is six polo industries:
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1) ;. Fertilizer,.
2) . s, Oil refinery and petrochemicals,

3)  Sugar chemicals,

o

I IR

4) Non-metallic minerals,
5)  Machinery and metals, and

6)  Electric, communications and electronic equipment.

Table 2-2 gives the breakdown of the above.

Fertilizer production will adopt the form of a complex, and is recognized by SUDENE
and CDI as a priority project. It will be carried out by UEB, Sumitomo Chemical and Ataka & Co.,
which have already established 2 joint venture, Empresa Brasileira de Fertilizantes S.A. (headquarter
at Recife). We proposed a production scale is the same as that of the TRANSCON report.

Aluminum refining has already been brought up in the 2nd PND as an industry to be
encouraged. Alminio Nacional §.A. is undertaking a study on commercialization of refinery
products. The TRANSCON report proposed the production scale of 100,000 tons in Stage |
(1980), 150,000 tons in Stage 11 {1990) and 200,000 tons in Stage 11 (2005). But APL seems to
propose a production of 40,000 tons.

In automobile (knocked-down commercial vehicles; diesel engines) Peugeot’s
Brazilian subsidiary had applied for plant site and had secured authorization by SUDENE in
January 1976. It is waiting for clearance by CDI. It will produce 10,000 commercial vehicles a
year (out of which 500 will be exported and 9,500 will be sold domestically) and 50,000 diesel
engines (out of which 10,000 will be used for the commercial vehicles mentioned above, 20,000
will be exported to Peugeot of France and the remaining 20,000 will be domestically used).

- Materials-transport vehicles are to be produced by Podoviaria Nordeste S.A. It has
submitted its plan has been approved by SUDENE.

British groups has applied for permission to do steel sheet rolling and a West German
group has applied for permission to produce seamless steel pipe. Rolled steel plates and sheets
would be used to produce seamless and regular steel pipe. Various firms have also applied for
permission to set up a ship maintenance dock and casting plant.

No applications have been filed for the cil refinery, petrochemicals, sugar chemicals
and non-metallic minerals._ In particular the oil refinery and petrochemicals will be up to the
decisions of the entcrpnscs under national management Petrobras S.A. and Petrobras Quimica
S.A. respectively.
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APL goes on to define the role of the prosp
Suape as complementing the petrochemical complex
Industrial Estate in Salvador, Bahia State. Camagari

ective pctrochemical industry in the
presently in Camagari of the Aratu Coastal
has little room for expansion for the production

Table 2-2. Industrial categorics recommended by APL (6 Polos illdu§tl:ial:$)

1.  Fertilizer
NPK
NP
TSP

2,  Oil refinery

Petrochemicals

Butadiene & derivatives
Toluene & derivatives
Methanol & derivatives
Aylene & derivatives
Tires

3. Sugar chemicals
Alcohol & starch
Cellulose & paper
Detergent

4.  Non-metallic mincrals
Sulfur (raw-materials for gipsita)
Lime products

5.  Machinery & metals
o Automobiles

o Materials transport vehicles
Large boilers s
Steam boilers
Cranes, travelling cranes -
Industrial machinery
Gravimeters
Hydraulic valves & gauges
Ball bearings

o Steel rolling

o Seamless steel pipe

o Plain steel pipe
o Casting
o Forging

o Aluminum
Metal graphics

Gas bombes

Hand tools

Processing steel materials
Road-construction materials

6.  Electric, telecommunications & electronic
products
Copper & aluminum cable
Connectors & terminals for equipment
Fuses & regulators
Switches & secket
Control panels
Resistors & variable resistors
Insulaters
Transformers; reactors for lamps
Transformers, electric
Telephone bells
Telephone sets
Telephone tables
Telephone meters
Subscriber's telephone switchboards
Office telephone switchboards
Integrated circuits

Notes: The Table gives the content of the 6 polos industrials as APL envisages being introduced to Suape.

o Denotes industries which are described in greater details in terms of products, producuon scales,
capital investments, numbers of employees and other aspects. v
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of butadlcnc. aromatics, and, mcthanol and their derivatives but the demand for these products
will grow. Thc Suapc would fill in the expansion in demand.

It should be pointed out that many of the industries listed in Table 2-2 among the

,,,,,

six polo 1ndustrn]s have a good possibility of being established as proposed.

n

(3) Diffcrenccs in the Recommendations by the Two Consultants
Since APL adopted the methodology of reviewing the recommended industries of
TRANSCON, there exist no major differences between the two lists of the proposed industries,

TRANSCON posits distributive and industrial sectors, and provides the demand fore-
casts for specifi ed markets and production scales for the various categories in four stages, namely
up to 1980, 1985, 1995 and 2005. In distribution it proposes terminals with storage facilities
respectively for sugar, wheat, molasses, alcohol, castor-oil and cement. Here Suape would be
complementing the Récife harbor in its handling of the growing volume of cargo in comming years.
Regarding the industrial aspect - of the Suape, TRANSCON lists fertilizer, aluminum refining and
oil refinery as major items and provides production scales in stages of development. Ship mainte-
nance dock, automobile tire, metals and machinery and electric & electronic equipment are
listed but with no production figures.

APL does not look as far into the future as 2005 but goes into greater detail in defining
each category as well as providing a longer list. In particular the APL memo and survey team
discussions in Brazil has revealed that actual application for plant sites have been submitted from
firms interested in the production of automobiles, materials-transport vehicles, steel rolling, seam-
less and regular steel pipe, casting, forging, and aluminum, in addition to the fertilizer complex
which had also been mentioned by TRANSCON. This gives substance to the feasibility of the
Suape industrial estate, as has been pointed out, and should be positively evaluated. APL con-
fines itself to industries in its study, which TRANSCON also dealt with the distribution sector.
The distribution aspect of the Suape would thus be dependent on the character of the port and
harbor of the Suape in the APL version.

Table 2-3 gives a comparative view of industries as recommended by the two consultants.
2. Evaluation of Industrial Categories to be Introduced
(1) Methods for Evaluation

To introduce the appropriate industrial categories into the Suape Coastal Industrial
Estate, it is desirable to utilize a policy for introducing industry that can effectively coordinate the

conditions of the district with the conditions required by the industry.

The appropriateness of the industrial categories indicated by both consultants can be
evaluated by investigating whether they are based on this policy.

This investigation can be made through the methods indicated in Fig. 2-1. which shows
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Table 2-3. Comparison of recommended cgtcgoric‘s'of in“du)strj;"_

(Excepting commereial categories)

TRANSCON | APL TRANSCON - APL
Repart Memo Report Meino
1. Fertilizer 3 L Gas bombes oo )
NPK Hand tools 4 o
NP Processing steel materials - & o
‘ISP Road-construction -8 o
materials
2. Oil refinery o o
\ 6. Electric, telecommunications 'O o
P ctrochcl.mcnls e ° & clectronic products .
Butadienc & dcnv.:mvcs Copper & aluminum a o
Toluenc & derivatives cable
Methanol & d.eriv.aturcs Connectars & terminals 4 )
X-ylcnc & derivatives for equipment
Tises Fuses & regolators ] o
3. Sugar chemicals A o Switches & socket fa 0
Aleohol & starch Control panels & o]
Cellulose & paper Resistors & variable 73 o
Detergent resistors
4. Non-metallic minerals a o .l; sulatgrs 8 °
" ransformers; teactors o o
Sulfur (raw-materials
for gipsita) for lamps .
Lime products Teansformers, electric & I
Telephone bells a o
5. Machinery & metals o o Telephane sets a )
Automobiles a & Telephone tables & o
Materials transport a s Telephone meters ) o
vehicles Subscriber’s telephone A 0
Large boilers A o switchboards *
Steam boilers A o Office telephone switch- a o
Cranes, travelling A o boards
cranes Inregrated circuits A o
Industrial machinery a o .
Gravimeters A o 7. Ship maintenance dock - o o
Hydraulic valves & gauges A o
Ball bearings . o
Steel rolling 4 %
Seamless steel pipe & )
Plain steel pipe a i
Casting Pl «
Forging 4 2+3
Aluminum & -]
Metal graphics o o . - -

o - . - M - - = . -
Note % Denotes categories which are recommended and given production scales and other features,

- - = * "
o Denotes categories which are recommended but not given production scales and other features,

a

Denotes categories which are not specified in further breakdown.



that the base for selecting industrial ‘categories to be introduced into a given district are the

site condmons m ‘the district and’ dppropriateness to the site. The industrial categories chosen

in this manner are.then re- ~avaluated in terms of factors like the expectations of the district
(development ¢ effects, environmental preservation) and location demand (location trends, growth).
By coordmatmg pl'ms Wlth thc dlstl”lCt s physical conditions, the arrangement of industry is

determined.

Because of the limited information available on district expectations and site demand,
evaluation here is based on coordination of site conditions in the district and appropriateness to the

site.

This coordination is conceptualized in Fig, 2-2, which shows that investigation
concerns ﬁve 1tcms' industrial base, markets, manpower, resources, and natural conditions.

Fig. 2-1. Basic flow of sclection process for industrial categories to be introduced

Region Industry
Location site Orientation
conditions of industry

Primary selection

Development —
effects -
Potential
for
. . . expansion
Preservation Expectations ! Location P
of environment of regional demand
society Location
. demand
Others -

Secondary selection

Locational site Resulting scope
conditions of industry
{physical)
A
Determine
of location
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Fig, 2-2. Relationship between locational site conditions and locarion :guf;llzld‘u.\i_(l;y

ST I T S
Orientation of industey Classification Locational site conditions

 Infrastructure 1

Land use

Water supply
Ports and harbors
Roads network .
Power supply
ele,

Market

Urban concentration
Population concentration
Industey concentration
Agricalture

etc.

Labor force

Resources

Minerals

Aggicultural resources
Livestock & fow!
Marine resources .
Farestry resources
ctc,

Natural conditions

Climate
Sea condittons
L Geographical conditions ecc

(2) Locational fmplications of Industry

When planning ta induce industries to a district, it is necessary to thoroughly under-
stand the major factors by which each industry is oricnted to a specific location. The following
shows a classification of industry by such facrors,

Infrastructure-oriented industry

Market-oriented industry

Labor-force-oriented industry

Resource-oricnted industry
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Actually, an industry may belong to two or more categories. In addition to these factors, some
industries may be oriented toward a particular geographical location as often is the case for
industries belonging to either the infrastructure-oriented or resource-oriented categories.

*

EPoew Yty Dot

.-. Infrastructure-oriented industry is strongly oriented toward 2 district wherein
extensive industrial land, abundant industrial water supply and rapid transportation networks

are available. A good many of process or machining industries engaged in mass production and/for
manufacture of large-size products belong to this type. Representative industries are: iron and
steel {blast furnace or. electric furnace steel making), oil refinery, petrochemicals, paper and

pulp, alumina and aluminum refining, copper smelting, lead smelting, zinc smelting, ship

building and automobllcs.

v
Markct-oriented industry is strongly oriented toward being located in a district

near the consumption center or where large markets exist. The markets vary according to type
of industry. Broadly classified, they are urban conglomeration, population conglomeration,
industrial conglomeration and agricultural conglomeration. Products dependent on urban con-
glomeration are those related to knowledge, information, distribution and construction. Those
dependent on population conglomeration are mostly related to food, clothing and shelter.
Typical industries related to urban conglomeration are automobile, electronic computer, office
machine, printing and publication, ceramics and construction materials, steel processing, and the
medical supplies and equipment industries, whereas for population conglomeration markets they
are mostly foodstuffs, textile products, furniture and furnishings and wood processing.

Labor-force-oriented industry is strongly oriented to being located in a district
wherein low-cost labor or a huge work force can be readily secured. Typical are the ship building,
automobile, iron and steel, machine tools and equipment industries which demand a huge work
force, while foodstuffs, textile products and machine parts industries seek low-cost labor. .

Resource-oriented industry is strongly oriented to being located in an area products,
agricultural products, livestock, marine products, forestry products and the like. Typical indus-
tries are blast furnace steel making, oil refinery, petrochemicals and natural gas chemicals, salt
electrolysis, cement, paper and pulp, alumina and aluminum refining, copper smelting, lead
smelting, zinc smelting, agricultural product processing, livestock processing, aquatic product
processing and lumber processing. Of these, from blast furnace steel making to zinc smelting

are typical process industries which require relatively larger scales of production in pursuit of

the economies of scale, and thus require larger scale infrastructure. Most of them are also dependent
on a large regional market to be profitable. Furthermore, ferrous and non-ferrous metals are mostly
found in the mountainous regions of the producing areas where oftentimes the necessary infrastruc-
ture are absent. It is therefore the current worldwide trend that these industries, while strongly
oriented toward resource-producing areas, are more or less inclined toward infrastructure, and

ports and harbors in particular.

So it is that each industry, by what may be considered a basic principle, is locationally
orientated and prone to.be located in an area which meets its conditions. Accordingly, in planning to
induce industrics to a district, it will be necessary to analyze the locational conditions of the dist-
rictand detefmine if these conditions will conform with the locational preference of each indusery
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prior to starting the project.

For instance, in an area where industrial development to upgradebité s§;?o-ccc3|10mic ley
under a development program is hoped for, but which is rather lacking in attractiveness for industriy
in terms of market and resources while the natural conditions are such that la_rgc scale port and
hacbor facilities, extensive industrial sites, abundant industrial water supply can be pi‘cParcd; it is
conceivable to proceed with the improvement of this infrastructure first and ‘then start industrial
development by inducing infrastructure-oriented industries. The industrial conglameration thus
resulting will induce new additions of industrial conglomeration, urban congl?merntidn and popula.
tion conglomeration which will promote upgrading of socio-cconomic level in the'area..

. - w3

Inducement of industries to an arca, however, may not actually be limited to any
one type of industry as described, for conditions inherent to an area are‘not;simp}j:' but complex.
1f an area possesses many of the conditions to which various industries are oriented, the process of
industrial inducement will be quick. For instance, the peripheral area of a large-city will have access
to large markets, abound in conglomerations of population, industry and commerce, and in most
instances, have an abundant water supply resource. Most of the cities will be developed near the
river-mouth, and will become an attractive area for industries if port and harbor are'buile and
industrial sites prepared; and if endowed with resources in addition, it will completely satisfy
the major lacational requirements of industries,

In the case of Suape, the area is inferior to Sul in terms of urban and population
conglomerations. In Sul, however, large cities have already developed problems caused by
overcrowding population and industry, and a policy of decentralizing the industry is being taken
to solve these problems and to promote development of underdeveloped areas as well. In com-
parison, having the underdeveloped Nordeste and the largest city in Nordeste, namely Recife, the
Suape can improve its conditions for inducing new industries if infrastructure is improved and
natural resources are developed. Since there is no notable resources to speak of, as described
later, it is particularly important to prepare and improve industrial infrastructure in order to -
construct a coastal industrial complex.

{3) Outline of the Locational Conditions
{A) Conditions of industrial infrastructure

Part and harbor: In front of the proposed site for the Suape Coastal Industrial
Estate, a reef extends for about 10 km almast parallel to the coastline and provides a natural
bulwark against the outer seas. The waters between the coastline and reef are calm. The water
depth is said to be -15 m near the coastline. A large scale port and harbor is plannéd here to
accommodate 80,000 DWT vessels at the outser and, eventually;‘x125,t{00 DWT-vessels. Navigation
channels will be buile by dredging in rivers flowing into the area, and the dredged sediment will be
used in reclaiming industrial sites.

Site: A nearly flat, vast site extends behind the coast line, and an industrial sitc of
5,300 ha (2,500 ha as sites for industries which directly.require access to the port and har'bor. :
and 2,800 ha as sites for industries which do not directly require use of the port and }:arbor)
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can be secured:

Water:. The district will be dependent upon the Ipojuca-Massangana river system for its
" water sources,-and'an ultimate intake of 500,000 m> / day is considered possible. According to the
TRANSCON report, the plan calls for securing 80,000 m® [ day of water under the Stage I plan,
consisting of;77,770.m? / day. from the Ipojuca-Massangana river system and 2,230 m® / day from wells.

[T ¥ I Sl dy

-

Electric power: Electric power supply plans call for a new substation at the Suape and
expanding tIMcm of the CHESF's Pirapama substation in Cabo. The Suape substation
will receive transmission from the Pirapama substation as well as the CELPE’s Recife II substation
in Recife, voltages being 230 KV, 69 KV and 13.9 KV. The capacity will reach 850 MW in 1985,
The capacity of,the Pirapama substation will be made 300 MW in 1985. Furthermore, if a oil refi-
nery is located .at: the Suape,. construction of a thermal power plant may also be con-

sidered.

Highways: Within Nordeste, the state of Pernambuco is most advanced in the develop-
ment of a highway network, BR-232, traversing Pernambuco east to west, reaches Petrolina on the
Bahia border, then extends a feeder line from Salgueiro which merges in Piaui with the Trans-
Amazon highway originating in Paraiba. In addition, there are the south-bound BR-101, BR-104
and BR-408 running along the coastal district. All of these highways are paved with asphale
throughout the-entire length. State highways are alse well arranged in such a way as to link with
Federative highways, so that from Recife, the Suape can be reached by going on BR-101 and
branching off to PE-60 near Cabo and then on to unpaved county roads. The over-all distance is
about 40 km.

(B) - Market conditions

Population and urban conglomerations: According to IBGE's data, the population

. of Nordeste was 28,675,000 in 1970, accounting for 30.3% of the total population of Brazil of
94,509,000 of the same year. The population of the State of Pernambuco was 5,253,000, of which
. 2,861,000 live in urban areas. Of the urban population, the city of Recife accounts for 1,189,000.

Industrial conglomeration: Various industrial conglomerations are observed in the
industrial estates at Paulista, Curado and Cabo which were created in advance with a view to
promote regional development. Within Nordeste, Pernambuco is as well advanced in the area
of industrial development as Bahia, and the ratio of production between the conventional industries
and dynamic industries (newly located industries) has changed from 80:20 for 1950 to 41:59 in
1970.

Agricultural conglomerations: The representative agricultural products of Pernam-
buco is sugar cane, of which the State boasts the second largest production in Brazil. Orthers are
onion, tapioca, cotton, sisal, kidney bean, banana, maize, tomato, castor bean, sweet potato,
coconut, erc.r Livestock and fowl are: chicken, cow, pig; horse, goat, sheep, etc. The importance
of agriculture in the industrial structure of the state is large. As an example, 50 to 60 % of the
working population are engaged in farming and livestock raising. Promotion of agriculture,
cultivation of grains in particular, is one of the projects which will be further promoted and for
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which a sizable agricultural investment is foreseen not only in this State but throughoutithe

Nordeste.

(C} Resource conditions

Agricultural resources of Pernambuco are as described before. In‘addition; in Nordeste
there are pineapple, coffee, tobacco, clove, pepper, orchard, cereal and othcr crops whlch provide

raw materials for the foed processing industry.

s, o
o e

As part of its energy saving policy, the Federative Government of Brazil has worked oy
a scheme whereby the ratio of gasoline in the automotive fuel is lowered by 1ddlng aleohol to
gasoline (gasoline 85%, alcohol 15%). As raw material for such aleohol, the government is contemp.
lating sugar cane, sweet potato and tapioca. According to the Conselho Nacionil do Petroleo (CNP)
and DIPER, the demand for alcohol is forecast at 2.4 million kl in 1985, and planned cultivation of

these agricultural products is said to be necessary.

The mineral resources of the state are, limestone, gypsita, phosphate rock, rock salt,
tungsten ore and chromium ore. Deposits of iron ore, coal, bauxite, copper, lcad and zinc-found
in the Norte area are hardly seen in this stace. -

Lime deposits are present in the sea-bed (continental shelf within the sphere of Recife).
Gypsita is deposited in large quantities at Ouricouri, about 600 km from Recife. This is the raw
material of sulfur and gypsum for manufacturing fertilizer. Phosphate rock is deposited in the
north of Olinda which neighbors Recife. ‘

In addition to the above, the mineral resources of each state of the Nordeste area are
as follows:

- Bahia: Petroleum, natural gas, copper, lead, apatite, graphite, fluorite, iron ore,
asbestos, mica, talc powder, chromium ore, mineral water, magnesite,
barium and beryl.

- Ceata: Chromium ore, manganese, gypsita, magnesite, copper, graphite,
quartz, beryl, schist, rock salr. s

- Rio Grande  Tungsten ore, lithium, gypsita, tin, rock salt, brine salt.

do Norte: -
- Paraiba: Fluorite, brine salk.
- Alagoas: Petroleum, natural gas, asbestos, ;patit’e, rock salt.
- Cergipe: Petroleum, natural gas,' potassiu;n salt, 'n\)ck sialt,mcva.pc‘)r;tc st;ane:
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(D) - Labor conditions

There is much open and hidden unemployment, and outflow of surplus labor from the
agricultural sector, is also anticipated in the wake of progress in modernization. Thus, labor supply
i abundant. Fitrthermore, wage levels are low. {According to the classification of wages by
bracket, ranging from US$25 or lower to US$382 or higher, in Pernambuco for fiscal 1972,
122,627 workers, or 63.3% of the total workers (193,593) excluding agriculeural laborers, fall into the
bracket between US$26.7 and US$66.6. (USS1 equals CR$ 6. Source: data from the information
documents center.of the Ministerio do Trabalho e Previdencia Social.) For this reason, there is great
possibility that even already employed persons will be ready to seek a more favorable job if given the
opportunity. Accordingly, no problem is foreseen in securing necessary labor.

(E) Geographical position
Pernambuco is located in the easternmost edge of Brazil, lying approximately midways
between the Norte, the arca that is abundantly endowed with mineral resources, and the Sudeste

which constitutes the largest market in Brazil. The state is also the closest to Europe and South
Africa.

(4) Assessment of the Type of Industry to be Induced
Following the previously described approach, locational requirements of each

industry to be ir:duced were reviewed and checked for conformity with the locational conditions
at the Suape, and also it was studied whether the industry.can be induced in the near future or
should be induced on a long-term basis. The results are as shown in Table 2-4, which indicate
that every industry planned for inducement is assessed as appropriate from the longer range point
of view for the reasons listed below.

(A) Fertilizer

1)  High dependency on utilization of the port and harbor.

2)  Produces products useful in promoting agriculture in the Nordeste.

3)  Utilizes gypsita which is one of the few resources of the State of Pernumbuco.

4)  Requires much labor.

5)  Places emphasis on geographical position vis-a-vis raw material sources along with
the utilization of the port and harbor since most of the materials are imported.

Progress has already been made toward realizing the plan, as an application for

entry has been submitted to the SUDENE, and it is therefore recommended that this industry
is attracted at an early date.
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as per TRANSCON and APL

dum g

Table 2-4. Checklist and evaluation for site suitability by industrial category,:
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(B)

1) -

2) -

3)

- Oil refinery

High utilization of the port and harbor.

For the time being the urban conglomeration at Recife and industrial conglomeration
at Cabo can be counted on to be good markets, and the Suape, too, will be so in the
future.

Places emphasis on the geographical position vis-a-vis crude oil sources along with
the utilization of the port and harbor since crude oil will be brought from overseas.

&

Materialization of this plan is contingent on the judgment of PETROBRAS, but in

order to expedite the Suape coastal industrial development it is one of the key industries recom-
mended for early inducement,

(©)
1)

2)

3)

Petrochemicals
High utilization of the port and harbor.

Like the oil refinery, urban conglomeration and industrial conglomeration can be
counted on as markets.

For receiving material and shipping products, great importance is attached to the
geographical position along with the utilization of port and harbor.

This plan is contingent on the judgment of PETROBRAS QUIMICA, but since

construction of petrochemical complexes are already under way at the Camgari district in the
Nordeste arca and at the Rio Grande districe in the Sul area, it is advisable that for the Suape the
industry be induced on a long-term basis.

(D)
1)

2)

3)

Sugar chemicals

High urilization of the port and harbor.

Will promote agriculture by its use of the representative products such as sugar
cane and sweet potato.

A great deal of importance is attached to the geographical position along with the
utilization of the port and harbor since products will be sold to markets throughout
the-nation.

This is a préjcct on whith the CNP is working. Since it is still under deliberation,

it will be appropriate to consider this industry for inducement on a long range basis.
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(E) Non-metallic minerals
1)  The fertilizer complex can become the marketing outlet.

2)  Will effectively utilize the limited natural resources of the State of Perriambuco. A
survey of natural resources development will be necessary in the future.

Since the fertilizer complex will import the sulfur it needs from overseas at least at
the outset, this industry is appropriate for inducementon a long-term basis. . -

(F)  Automobile, stecl plate rolling, seamless steel pipe, plain steel pipe, aluminum refining

1)  High utilization of the port and harbor

2)  For the time being, the urban conglomeration at Recife and industrial conglomeration
at Cabo, and the Suape too in the future, can be counted on as markets.

3}  Demands either a huge labor force or low cost labor.

Particularly as automobile and aluminum refining have the characteristics of being
oriented toward a wide regional market, the geographical position as well as port and harbor
utilization assume a great deal of importance.

Since applications for entry have already been filed by business enterprises for all of
these industries, they are appropriate for inducement on a short range.

(G) Industries other than those enumerated above as well as those belonging to clectric
apparatus and telecommunication equipment and electronics equipment are common in their strong
orientation to labor availability. Since 2 number of plants in the same or similar categories have
already been located in the industrial complex at Cabo, Curado, Paulista, etc., all of these industries
are considered appropriate for inducement. Since every one of these are inland-oriented industries
and do not particularly orient toward the coastal nature of Suape, they may start locating them-
selves in the inland area of Suape as soon as the surplus capacity at the existing inland industrial
estates is down to an insignificant level.

(H)  Ship maintenrance

1) Can take full advantage of its geographica position of being located on the coastal and
ocean going routes. :

2)  High ursilization rate of the port and harbor.

3)  Vessels entering and leaving the Suape will automatically constitute a market for the
maintenance dock.

It is reported that inquiries for entry have already been received. To promote develop-
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ment of Suape, repair:docks should be induced at an early period.

3. Suggestions for Inducement of Other Industries
[N S -
‘In the preceding paragraphs, the results of screening only those industries proposed in
the TRANSCON and APL reports have been presented.

However,.from the standpoint of effectively utilizing the locational advantages of the
Suape, particularly the.characteristics of a coastal industrial estate, it scems advisable to consider
some additional types of industries. Also, regarding the petrochemical industry proposed in the
APL report, formulating a complex for further integration is deemed desirable. By the same
token, the automobile and aluminum refining industries should, it is desired, seck formulation of an
integrated complex centered around them. In this section, new proposals for petrochemicals,
automobile and aluminum refining will be presented along with suggestions for additional types of
industry to be attracted from the standpoint of fully utilizing che advantages of a coastal industrial

estate.
(1) Petrochemical Industry

The demand for petrochemical products in Brazil has been increasing rapidly. For
instance, according to the forecast by the Ministerio de Planejamento e Coordenagao Geral, the
annual rates of increase between 1975 and 1980 are: 1.12% for PVC, 1.25% for polyethylene,
1.86% polypropylene, 1.17% for polyester, etc. Meanwhile, IPEA (Institute de Planejamento
Economica e Social) forecasts supply shortages in the year 1980 of 1,340,000 tons of ammonia,
580,000 tons of ethylene, 200,000 tons of benzene and 104,000 tons of xylene.

The scale of the petrochemical industry in Brazil is at a level of 458,000 tons in terms
of ethylene production in 1975, and the breakdown of petrochemical product output by state in
1971 was 74% in Sac Paulo, 24% in Bahia, 1.8% in Rio de Janeiro and 0.2% for all other states
combined. Centers of the industry are Sao Paulo in the Sudeste and Bahia in the Nordeste.

Sao Paulo has a complex, at Capuaba in the suburbs of Sao Paulo city, which primarily consists of
the 300,000 TPY ethylene center of the Petroquimica Uniao Co. which has been in operation since
1972. Bahia has a petrochemical plant in operation in the Aratu Coastal industrial estate; another
complex is under construction in Camacari and will include a 380,000 TPY ethylene center of
Campanhia Petroquimica Camagari. While construction of 2 complex at Camagari is thus being
expedited in order to meet increasing demand, a third complex is being planned for Rio Grande of
the Sul with a view to supplement the one at Sao Paulo.

APL-characterizes the petrochemical plant planned at Suape as supplementing the
complex at Aratu in the same way that the Sao Paulo and Rio Grande complexes are related.
Products are to be butadicne, aromatics, methanol and their derivatives. Details of derivatives have
not yet been determined except for synthetic rubber, which will be derived from butadiene and
eventually be processed into automobile tires.

Petrochemical industry is an organic chemical industry, which by using as its raw
material the:hydracarbons contained in petroleum or natural gas, extracts ethylene, propylene,
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butane, butadieue and aromatics by separating and refining the hydrocarbons ap'd tl?en.proc:csscs
them into various derivatives. For this industry, continuous, intcgrat.ed production is technically
and commercially advantageous, For this reason, the petr?cltcmical md.u5try takes the-form

of a complex wherein various derivatives plants are collectively Icfcated in the same c':ompou.nd
centered around a naphtha cracking plant and operated as a continuous processing line. This

is common to any petrochemical complex in the world. ~

= [

It scems that aromatics are planned as the main product of the petrochemical
industry planned for the Suape. Ethylenc and propylene derivatives which account for the
majority of the petrochemical products are not included.

Since the petrochemical industry is capable of attaining the cconomics of scale,
production facilities and complexes are becoming larger in scale. Because port and harbor
facilities, industrial sites and industrial water which a complex uscs are by necessity requitred to
be of a large scale, it is more advantageous to locate such complexes in a coastal arca than in the
infand. {In Japan, most petrochemical complexes are located in coastal areas. )

Accordingly, at the Suape, it is more desirable to induce a fully integrated petro-
chemical complex comprising both ethylene and propylene derivatives as well,

This means that the one at the Suape should not be characterized as 2 complex that
merely supplements the petrochemical complex at Camagari, but ought to become the petro-
chemical complex of the Nordeste equivalenc to the one ac Camagari in order to meet fucure
demands for petrochemical products.

The integrated complex will consist of ethylene, propylene, butane-butylene, aro-
matics and top gas systems. Since details of respective derivatives and their production scale
can only be dtermined on the basis of forecasts for future demand in Brazil and by reviewing
expansion programs and such of other complexes, in this report we refrain from going into
specific details. However, in light of economies of scale and worldwide trend in planning of
petrochemical complexes, it is advisable that the scale of the naphtha cracking facilities should be
400,000 TPY in terms of ethylene production for one line, which is considered to be the minimum
economic scale, and that a complex composed of two lines of this 400,000 TPY ethylene capacity
naphtha crackers is appropriate. As reference, see the attached flow chart for the petrochemical
complex model planned for construction in a new large-scale industrial base in Japan by 1985,

£

(2) Aluminum Refining and Automobile Industries

Applications for entry to the Suape have already been made by Alminio Nacional S.A.
for aluminum refining and by Peugeot S.A., Brazil for automobiles.
_ In case of aluminum refining, industries which process locaﬂy-produced aluminum
ingots tend to cluster around the aluminum refinery to formulate a vertically.integrated complex,
as per the schematic diagrams in Fig, 2-3.

Likewise, even in case of auromobile assembly (CKD or SKD), a cersain number of
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parts manufacturers are-likely ‘to locate themselves in the vicinity of the assembly plant. In case of
a fully integrated assembly plant, there are many instances where a large number of parts manu-
facturers will cluster together to form a complex, See the schematic diagram in Fig. 24,

S6 in the Suape too, there is reason to believe that, in the long run, each industry
will form a complex of its own.

Particularly in the automobile industry, if the plan applied for Peugeot progresses
from CKD to SKD, and finally to an integrated assembly plant, the trend for formation of a complex
will be further accelerated.

The following types of industry are proposed for the aluminum complex:

Plate

Diecasting

Foil

Wire rod

Extruded products
Shaped building materials
Industrial products
Sundries for daily use

For the automobile complex, automobile parts industries are proposed.
{3) Suggestions from the Standpoint of Fully Utilizing a Coastal Industrial Estate

The largest advantage of the Suape is its locational conditions which facilitate forming
a large-scale coastal industrial estate. Accordingly, it is appropriate to primarily attract coast-
oriented industries to this estate. -~ :

The distinctive features of coast-oriented industries are that they:
1) Uti];zc ports and harbors
2} Utilize sea areas
3)  Utilize oceanic resources

The type of industry which utilizes port and harbor are those which make considerable use
of vessels for bringing in raw materials and fuels and shipping out products. In Japan, the main
industries belonging to this category are: iron and steel, the oil refinery, salt electrolysis, aluminum
rcfining. copper smelting, lead smelting, zinc smelting, paper and pulp, flour milling, oil expression,
assorted feed, corn starch, lumber processing and the like which are highly dependent on materials
from overseas; iron and steel, petrochemicals, automobile and such industries which export in large
quantities; and iron and steel, the oil refinery, petrochemicals, chemical industry, cement, glass, ship
building, automobile, heavy machinery and the like which handle heavy goods.

!
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Fig, 2-2 Schematic diageam of petrochemicalfgas chemical complex-.

(ethylene capacity 1.6 million tpy)-

Fig. 2-2. Schematic diagram of petrachemicaligas chemical complex {ethylene capacity 1.6 million tpy)
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Fig, 244 Conceptual layout of automabile industry complmf B
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The types of industry which utilizes area fronting on the sea’are: iron and stecl,
the oil refinery, petrochcmicals, thermal power gencration and the like which use large amounts
of sea watér for'cooling; - ironl ‘and steel, the oil refinery, petrochemicals, paper and pulp, thermal
power generation a and the llkc which discharge effluent into the sea; and those industries which,

like ship bunldmg. must utilize the sea surface for the convenience of their manufacturing processes.
1.
"The t‘ykpc of industry which utilizes the oceanic resources are the oil rcfinery, natural gas
chemicals and marine product processing.
.y 3

Cmng Jap:m as an example, industries which fall into the coast-oriented category are
summarized in Table 2-5. " In Japan, most key industrics are located along the coast since the industrial
belts were formed nround ports and harbors. In other countries of the world industries such as iron
and steel, the oil rcF incry, “and petrochemicals which are considered typically coast-oriented industries
in Japan are not ncccssanly located along the coast. Nevertheless, most industries in the table have
the rationale for bclng locatcd in the coastal arca rather than in the inland area in operating produc-
tion activities.. In Brazil, it is annap:u:cd that these industries will, even though they may be currently
located inland, start to move into the coastal area in the event a coastal industrial estate is prepazed.

Tables 2-6 through 2-B show what industries are actually located in Kashima, Mizushima
and Tomakomai arcas in Japan. The main types of industries in each of the three areas are as follows:

Kashima: Iron and steel (blast furnace and electric furnace steel making), oil refinery,
petrochemicals, thermal power plant, chemical machinery and equipment,
assorted feed, edible oil, agricultural chemicals and chemical fertilizers.

Mizushima: Iron and steel (blast furnace and electric furnace steel making), oil refinery,
petrochemicals, synthetic fibers, thermal power plant, ship building,
automobile, chemical machinery and equipment, heavy equipment,
assorted feed, flour milling, edible oil, fabricated cement products, oil
terminal and cement terminal.

Tomakomai: Iron and steel {electric furnace steel making), alumina-aluminum
refining, oil refinery, petrochemicals, thermal power plant, paper mill,
chemical fertilizers, lumber processing, steel processing, chemical
machinery and equipment, assorted feed, oil terminal and cement
terminal. :

Of the above, the Tomakomai area is planned to be expanded by construction of a
new port to be excavated in the adjoinirig land and developing an industrial base of 10,000 ha,
wherein iron and steel (blast furnace steelmaking), oil refinery, petrochemicals, aluminum
refining, copper, lead and zinc smelteries, automobile, and thermal power plants and their related
industries as well as urban-area-oriented industries are plansed to be attracted. When completed,
the Tomakomai arca will be one of the largest industrial bases in Japan (Table 2-9).

In the Suape, among industries suggested by the TRANSCON and APL, those
considered to be the coast-oriented type are fertilizer, the oil rcﬁnery and petrochemicals. Most
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Table 2-5. Categories of coastal industry in Japan

Faadstufl

Meat products

Seafood canning

Secaweed processing

Fish sausage

Processed seafood preducts
Frozen seafoods

Other seafoads

Sodium glutamate

Flour milling

Sugar refining

Feedstuffs

Vegetable oils

Animal fats & oils

Edible oils & fats processing

Wood & wood products
General lumber
Veneer
Barrel staves
Wood chips
Plywood
Particle board

Pulp, paper & paper processing

Soluble pulp

Paper pulp

Paper

Machine-made Japanese paper
Cardboard

Corrugated board

Chemicals

Ammonium ferilizers
Calcium eyanamide
Phosphatic fertilizers

Other chemical fertilizer
Soda industry

Compressed & liquified gases
Salt

Other inorganic chemicals
Basic petrochemical products
Fatty intermediates

Methane derivatives
Fermental products

Coal tar

Cyclic intermediates, synthetic
dyestuffs & organic pigments
Plastic

Synthetic rubber

Other organic chemicals
Rayaon fibers

Acetate fibers

Synthetic textiles

Farty acids

Hydrogenated ol

Glycerin

Soap & detergent

Surface active agents

Paint

Betraleum & coal products
Oil refinery
Lubricating oil
Cokes

Rubber products
Automobile tire tubes

Non-metallic mineral preducts

Sheet glass

Sheet glass processing
Cement

Cement products
Enamelware

Asbestos

Gypsum

Iron & steel

Blast furnace steel rolling
Other blast furnace steel
Ferro-alloy

Coverter steel relling

Open hearth furnace steel rolling
Electric furnace steel rolling
Hot rolling

Cold rolling

Cold rolled stee] shapes
Steel pipe and tube
Re-rolled steel

Cold finished stecl bars

Pipe and tube drawing

Wire dr:winE
Tin plates
Galvanized stee] sheets
Coazted steel pipe
Coated steel wire
Miscellaneous coated steel
Iron and steel shearing & slitting

Nonfetrous metals
=Shcirous metals

Copper primary refining & smelting
Lead primary refining & smelting

Zinc pritary refining & smelting

Nickel primary refining & smel ting
Aluminum primary refining & smelting
Titanium ptimary refining & smelting
Uranium & thorium primary refining

& smelting

Other nanferrous metals primary

refining & smelting .
Aluminum secondary tefining &
smelting o
Aluminum alloy rolling

Electric wire and cable =

Metal manufacturing

Metal building materials
Tin plate for cans”
Other metal produces

Genesal machincry—& equipment .
Boilers_

Stéalﬁbt‘il:b[ﬂés & h;rc_!inuli,é'iuri;iﬁcs
Pumps & fittings »ol-~ 0~
Air compressor

Gas compressor

Blower -> 7% 74

Cargo handling equipment |,
Industrial ceramics

Chemical machinery & equipment

A YRt
Electric machinery & equipment

Generators and othief rotating machine
Transformers . ., " % ~ o .
Switchgear, switchbeard & electrical

contro! cquipment "
ERT

PRI MY e
Transport equipment
Automobiles

Auto chassises Wiwheels

Metal boat building & repair

Waod boat building & maintenance
Small water craft building & maintenanc,
Marine engines



Table 2-6._.Industries located in the Kashima coastal industrial zone

A

. A e e

No, of No. of Area
Industrial category o enterprises workers (10,000 m2)
R -
' Balanced compound fecdstuff 2 103 50
| Elemental feedstuff - 1 130 5
Vegetable oils & fats 1 60 17
Foodstulfs 4 793 72
Nitrogenous & p}msphanc fcrtllizcr 1 130 11
Balanced compound fenilizer 1 N.A, 3
Soda industry - 2 315 28
Compressed & liguefied gnscs 2 77 6
Bassc petrochemicals | 1 2,500 154
Fatty intermediates 6 1,104 76
Cyclic intermediates; synthetic dyestulfs & 2 1,000 72
atganic pigmers
Plastics 3 * 300 44
Synthetic rubber 4 1,640 93
. Other arganic chemical industry 3 * 190 33
' Surface-active agents 1 67 2
Agro-chemicals 1 N.A. 3
Aromatics 1 N.A. 7
Chemical industry products not otherwise 1 NLA. 42
- classified
Chemical industry 29 7323 574
Oil refincry 1 695 246
Cokes production 1 387 18
Other oif products & coal products 1 N.A, 0.3
Qil products; coal preducts 3 1,082 264.3
' Sheet glass 2 1,123 89
Fresh concrete 2 92 6
. Enamelware 1 N.A. 10
Lime products ) 1 67 5
Non-metallic mineral products 6 1,282 110
Blast furnace steelmakers doing rolling 1 10,160 627
Fetro-alloys i 320 12
Hat rolling - 2 H.A. 18
Stee! pipe « 1 1,560 46
Production of other stee] products 1 560 22
Iron & steel not otherwise classified 1 90 1
Iron & steel 7 12,690 726
Chemical machinery & equipment 2 * 90 5
Machinery & equipment repair 1 1,100 1
General machinery & equipment’ 3 1,190 &
Tetal ‘ 52 24,360 1,752

Note: Asterisk indicates that the actual number of workers is greater than the total number shown because of lack of
employment figures from some companies.

N.A.: Not available,
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Table 2-7. Industries established in'the Miztshimi estate >

S
S
wra

-y

No. of NoJof ™3| 7 -5 ‘i‘::
establishments workers e (m3)

Flour i 80 : - 33!057

Formula feed 4 300 T 6603
Vegetable oil 1 435 134,319
Starch 1 250 7 et 82,042
Foodstuffs subtotal 7 1,065 S 316,083
Soda industry 3 385 t+ 297,825
Pressurized & liquified gas 2 77 s - 31,043
Basic petrochemicals 4 2,050 e 1,959,143
Basic pesroleumn products; intermediates 1 358 173,900
Fatty intermediaces [ 1,599 - t.- 994,812
Fatty intermediates, soda industry 1 103 202,772
Methane derivatives 1 25 11,550
Cyclic, intermediates, cte 3 133 -377,419
Plastics 4 763 773,114
Plastics & othes oiganics 1 41 - 74,000
Synshetic rbber 1 110 ~68,309
Other organic chemicals 1 22 -7,185
Synthetic textiies 1 1,509 408,388
Gelatine, adhesives 1 72 6,720
Chemical industry subtotal 30 7.202 5,386,150
Petroleum refining 2 1,580 2,876,005
Cokcs 1 750 950,000
Other petroleum products 1 95 106,219
Hydrocarbon subtotal 4 2,425 3232924
Cement products 8 518 251,811
Firebrick 1 26 30,000
Enamelware 1 250 61,000
Asbestos producty 1 183 15,188
Nonmetallic mineral subtatal 11 977 357,999
Blast furnace stecl rolling 1 11,000 11,471,521
Fetroalloy 1 245 107,450
QOpen-hearth furnace stecl & rolling 1 1,157 480,858
Galvanized sheets 1 200 146,165
Shearing & slitting 2 364 29'084
Large steed structures 1 234 42:327
Jron & steel subtotal 7 13,200 12,277,905
“Tin for cans 1 92 38 845
Metal products subtotal 1 92 38.845
Freight transport vehicles 1 57 25‘000
General machinery & equipment subtotal 1 57 ’ 25'000
Automobiles & parts 1 6.700 567'026
Metal boat building & repair 1 1:200 225'759
Marine engines 1 1,271 446:565
Trznspoft cquipment subtatal 3 9171 1,539,350
Thermal power generation 3 ,522 1'336'210
E{cc:ric power subtotal 3 522 - 1:336'210
(C:{“ gas 1 70 35,264
izy gas subtotal 1 70 35,264
Silos ete. {foodsmffs) 2 126 - 52'965
Tank yard ] 2 - 45,660
LBG import terminal 1 0 ' 0

Limestone depot 1 e
Cement service station 3 4; 18,893
Warehousing (steel) i i 79,958
Distribution subzotal 11 3 33,971
Reprocessed oil 1 182 313,548
Other subtotal 3 4,867
Grand toral 1 3 4,867
80 34,966 25,564,115
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Table 2-8, ; Industries established in the Tomakomai estate

No, of Na. of Site

establishments workers am;

(m?)
Meat products. formula fc:d'_ e T 1 230 79,103
Formula feed” IR g 5 131 208,091
Formula feed; veg, oils & fars © ' 1 40 40,397
Foodstuffssubtotal. . . 7 451 327,591
Generallumber |, .. ° 12 380 185,700
© Genetal lumber; plywood malung 4 650 418,500
Woed, wood producu subtoul 16 1,030 604,200
Paper - 1 103 66,000
Pulp, paper, paper products subtotal 1 103 66,000
Phosphate fertilizer, = 7 . 1 120 153,000
Other chemical I'cmh:er e 2 132 995,000
Soda industry” - AR 2 25 241,264
Other inorganic chemicals 1 120 307,000
Basic petrochemical products 2 420 355,688
Fauy intetmediates 1 210 309,079
Methane derivatives ~* " 1 50 10,200
Other organic chemicals - 2 135 100,790
Chemicals subtotal 12 1,237 2,032,121
Petroleum refining 1 530 1,297,301
Hydrocarbon subtotal > - 1 530 1,297,301
" Glass processed materials 1 o 3,300
" Glass containers 1 150 106,116
Nonmetallic mineral subtotal | 2 190 109,416
Electric furnace steel; rol]mg 1 102 80,852
Steel pipe FR 1 160 113,733
Steel processing; s:cel_ producu 6 1,783 540,094
Steel subotal ) 8 2,045 1,134,679
Aluminum, primary refining 1 1,290 2,185,866
Aluminum & zlummum alloy calling 1 300 154,392
Nonferrous metal submu! 2 1,590 2,340,258
Tin plate for cans™ - ’ : 2 113 19,039
Other metal products- * |, 3 78 41,864
Metal products subtocal 5 191 60,903
Other general industrial machinery & equipment 1 210 33,000
Machinery & parts production & repair 2 70 38,758
General machinery & cqulpmcnr. subtotal 3 280 71,758
Other plastic products © 1 ] 500
Other manufacturing subt.oul 1 9 500
Tank yard 5 84 183,495
Gas depot T 1 15 24,081
Cement & grains storage; tanks 1 21 38,300
Molasses tank  sooie, 1 4 3,290
Cement bagging; cement mixing 3 18 144,696
Dustribution subtotal “' 11 142 393,862
Thermal power generations - 2 211 576,340
Pawer subtotal 2 21 576,440
Grand toral 71 8,009 9,015,029
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Table 29, Scheme for Industrial Development of Tomakomai

T Bk L
East Industrial Project for 1985 —~ 1995
Value of Site Water Workers™ o s
Category Production Shipments Arca Used (persons) Notes:
{¥100 million) {ha) {1,000 m3{d) - -
Steel 20 million tfy 8,596 1,700 600 10,000 | Site includes ‘1.5 my
lion kW pawer ‘Pant &
| site for secondary pro
cessing of stec!
Ol refinery 1 million B/D 4,258 760 100 1,000 | Site, Includes’ 1.5 my.
lion kW power plant &
'} site for storage of a 60
day’ supply of oil and
pmiﬁﬁcu._ ..
Petro-chemicals 1.6 million tfy 6,437 800 780 6,500 | Includes gas chemicals
& electrolytic industry
Monferrous 5,125 830 220 15,600 | Includes rolling mill
metals
Aluminum 1 million tfy 3,640 700 190 13,000
Copper, 240,000 ofy 1,485 130 30 2,600 |[Ineludes sulfuric acid
Lead & 60,000 tfy plant
Zinc 150,000 tfy
Automobiles 500,000 vchiclesfy 2,500 400 30 8,000 |Reclated industries are
considered to be only
Others 6,084 2,030 290 8.900 those dirc‘cdy related
to formation of the
estate
Power 3 miflion kW - 150 - Of the total & million
kW-of new power gene-
sation, the 'steel mill
and petroleum refinery
are to use 1.5 million
kWeach .
Total 3,300 6,670 2,020 50,000 | "L

-36-



of these industries were chosen. after forecasts had.been made for. future demand. Accordingly,
ithc conclusions rcached are considered to be highly reliable.

Faant] oA PR

As stared abovc, howevcr, there are many other coast-oriented industries besides
Ethosc cited by the two coqsultmg firms. [f industrial utilization of resources in the Nordeste or
brought from othcr placcs is contcmplatcd in the coastal area of Suape, there are a number of
mdustncs which may be cons:dcrcd appropriate for attraction to this districe.

In other wbr&s',' of the resources of the Nordeste, those shown in Table 2-10 can be
considered for industrialization. In order to realize such industrialization, a survey of reserves
and the quality for each resource is necessary, and it is premature to immediately link the mere
cxistence of resources to industrialization. The following industries suggested are those which
in general can be realized in relation to these available resources, and which also have the coast-
oriented characteristics:

Copper smci'ting#(coppcr rolling, copper alloy, and electric wire are possible as
related industries);

Lead smeit_ing

Zinc smelting

Brine electrolysis (to be included in the petrochemical complex)

Meart products

Canned sea foods

Fish meat, ham and sausages

Frozen m“;rim; products

Vegetable oils and fats

Animal oils andﬁ fats

Assorted féed ™

Of these, it is to be noted that smelting of copper, lead and zinc yield sulphuric
acid as a by-product and the acid can be the basis for development of a fertilizer complex. Thus,
the smelteries can be combined with a fertilizer complex, suggested by both consulting firms,
as per the schematic diagram in Fig. 2-5.

In addition to the abave, the following industries are suggested.
Ship building dock (shipyard)
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Table 2-10. Resources of tlic‘No’fdcstc -

fl

Agricultural products M )
Cotton o Shrlfnp ' )
Maize Lobster
Feijao Red sfa b;cam
Pepper Mackerel
Sugar cane ) Whale, .
Tapioca Flying fish,
Cacao Seaweed
Castor bean Freshwater fish
Sisal hemp "
Rice Mincral products - *
Coconut Petroleum
Coffee Tungsten ore
Banana Magnesite
Tobaceo Phosphate rock
Pineapple Gypsum
Babasu coconut Asbestos
Dende coconut Barium
Carnauba wax Scasalt
Faodgrains {ron sand
Sesame Evaporite stone
Otchard fruits Tron ore
Vegetables Limestone
Cloves Chrome ore

Fluarspar

Livestock & {owl Rock salt
Cattle Natural gas
Hogs Copper
Horses Quartz
Movntain goats Mica
Chickens Beryl B

Mangnese

Forestry products Lithium
Euczalyptus Tin
Cashew Talc powder
Jacaranda Potassium sale
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Thermal power plans

The ship building dock is closely related with the maintenance dock suggested by
the Brazilians, and the thermal power plant will play a supplementary role to'the hydropower

generating system in meeting future demand.

Furthermore, although blast furnace steel making may also be cansidered in relation
to a coastal industrial estate and resources, it is not realistic to consider this industry for the
Suape for some time to come since one such preject is under study for the Sao Fuiﬁ ltaqui
district in Sao 1uié, Maranhéio, and another project will be materialized at the Vitoria Tubarao

. . .  x e 4.
district, in Vitéria, Esirito Santo,

Newly suggested industries are summarized in Table 2-11.

Table 2-11, Industrial categories newly proposed for the estate

Category Relarion to resources

Nonferrous metals

Copper refining* Industrialization of mineral resources

Lead refining -

Zinc refining
Chemicals

Salt electroysis Industrialization of mineral resources
Foodstuffs

Meat products Industrialization of livestock production

Canned seafoods Industrialization of seafood production

Fishmeat sausage

Frozen seafoods

Vegetable cils & fats Industrialization of agricultural products
Animal oils & fats

Formula feed

Others
Shipbuilding deck
Thermal power generation

Note: Asterisk (*) indicates related products such as drawn copper products, copper alloy and ¢opper wire are included

»

4. Overview and Parameters of Industries to be introduced

The categories of industries to be introduced to the estate, with the addition of those
recommended by the survey team, are shown in Table 2-12. The parameters of major industries ate
shown in Table 2-13. -

The values of production of fertilizer, oil refining, automobile tire, steel plare rolling,
seamless steel pipe, plain steel pipe, casting; forging; aluminum refining; automobiles, materials
transport vehicles, and the ship maintenance dock we'rc‘:talg:én from the TRANSCON and APL reporis
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In all cases, these are based on a long-term yiew of supply and demand, and for all the scale has

been de:crmmed conccrmng thc mdustnes proposed by the survey team, the volume of produc-
tion recommended for petrachemicals is 800,000 t/y, in view of the naphtha balance derived from
the cconomical s scale o:the naphtha cracking unit (400,000 tons of ethylene) and the scale of petro-
feum refining, (250 000 BPSD) -For other categories, the standard scale used when new plants are

built was uscd . p .

- -

Among the-parameters other than production scale, that is raw materials, transport
mode, factory or plant site and number of employees, the survey team made use of the reports sub-
mitted by the two consultants, as well as information obtained in discussions at DIPER and APL.
where information was insufficient, reference was made to Japanese precedents. Japanese
precedents were used in all cases for. industrial water (including process and drinking water), and

) powcr. ) .

.Although the cement terminal {and clinker mill) has the nature of being a commercial
entity from the viewpoint of this project, since it is included in the estate in the TRANSCON report,
it is included in Table 2-12.

5. Location of Industry
(1) Objective
The objective in locating industries to be introduced should include the following:

1) Assuring that the various types of industrial activities run smoothly

2) Achieving the smooth utilization of related facilities for each type of industry
3) Providing rational land utilization and

4} Achieving harmony with the existing environment in the region.

When planning the layout, it is essential to consider the relations between the characeeristics of each
industry and the land utilization plan (position of industrial land, subdivisions, locations of peripheral
areas, etc.} and industry-related facilities (the port, roads, etc.) as well as the relation to natural condi-
tions {especially wind direction) from the standpoint of pollution control.

(2) Industrial layout concepts
It is essential first to determine the characteristics of each type of industry. The
industrial layout can be considered as follows with respect ta these characteristics:

1) . The same and similar types of industry should be located in the same areas as much as
possible to assurc rationalization of production, common pollution control measures
and common utilization of industry-related facilities.

2), Industries which require a concentration of production (industrial complex) and linkage
with distribution facilities should be located in the same areas as much as possible.

3) Coordination with the industry-related facilities must be considered in close connection
with the type of industry from the standpoint of utilization of harbors, roads, railways,

]
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ete. In the case of industries which use large amounts of sea water for cooling purposy
and industries which have large amounts of purified efﬂs}ents’ tf)" bel gcl?hs‘ed into the
sea, the proximity to the sea must be considered .in the !.:'.y?ui.‘m e, H.*

4) From the standpoint of anti-pollution measures, industrics c'mbe Slas!?lﬁt?d into
those which have centralized treatment and those which employ mdiv:dqal‘trcatmcm.
Industries which employ centralized treatment ace to be located in the same arcas,

5) With respect to the utilization of utilitics, the ccntralizati'cm of ut.illit-ics must be inveuig
objectively and the industrics which will use such centralized facilities'will be located i,
the same area for more efficient utilization of the utilities: R

6) Industries which are closely related to other industries to be established'in the estate
must be arranged with careful consideration to shis relation.

7) The layout of industries which might gencrate dust or fumes must take into considera.
tion the wind direction in the area, the provision of wind-breaks and the relation with
industries for which the influences of the dust or fumes would result in considerable
deterioration in preduction conditions.

(3) Directions in Determining Locations

The following points related to determination of industrial locations require particular
attention in the case of the Suape estate.

- Relationship to that port and harbor
- Relationship to railways

- Relationship to the use of sca water
- Relationship to drainage

- Relationship to other industries

Industrial locations are classified as follow.

- Coastal sites
- Hinterlands of the coast
- Inland

Therefore, 1) industries which have a strong relation to the port and harbor, and the
use of sea water, and which discharge a great volume of drainage, are Jocated in the coastal sites,
(2) industries having a close relationship to those in (1), such as by being a supplier of raw materials
or belonging to the same category of industry, are located in the hintérlands; or inland. Further,
{3) industries which in the past were thought to be properly located in coastal areas are locatéd
either in che coastal area or, if there are no reasons to do otherwise, in the coastal hinterlands.
Then, (4) other industries are located infand, and (5)'industries closely related to railways are
located near the railway route noted in the TRANSCON report.

Although the cement terminal (and clinker mill) has the nature of being a commercial
entity from the viewpoint of this project, since it is included in thé estate in"the TRANSCON
report, it is included in Table 2-14. S
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6. Poilution Control at the Suape Coastal Industrial Complex

. .Carcful consideration must be given to pollution control in keeping with industrial
development in the Suape, In recent years, the greater scale of industrial production in many
countries has given rise to large amounts of industrial effluents which are greatly increasing pollu-
tion and constitute a major social problem.

In Japan, interest in pollution control has rapidly increased and at present, one of
the most severc legal systems in the world is being prepared. The development of pollution
control techniques is progressing and pollution control systems are being established.

Currently, in the Suape there is no pollution caused by industry but as industry
expands, the inevitable problemns of pollution will have to be faced. In particular, Recife is
leeward of the prevailing wind from the Suape and air pollution could spread over a wide area.

An outline is given here of pollution control measures for the oil refinery and
petrochemicals and aluminum refining industries which consume large amounts of energy and
and cause considerable contamination because of the nature of the raw materials and processes

they use.
(1) Oil refinery
A.  Air pollution control

The main causes of air pollution are the sulfur and nitrogen oxides (SOx and NOy)
produced during combustion in the furnaces and boilers and the tail gas from the desulfurization
equipment. SO, can be eliminated by using low-sulfur fuels, providing a stack gas desulfurizer
and building tall stacks. NOx can be eliminated by providing stack gas dinitration equipment,
using improved combustion techniques such as burning at-low temperature and use of multi-stage
combustion techniques, exhaust gas recycling equipment and other improvements in combusion
equipment.

B.  Water pollution control

The main sources of water pollution include waste water from processing operations,
from desalters, off-site tanks and heating coils, and flushing of both on-site and off-site pumps,
from location. Where drum containers are cleaned and shipped, from tank draining, and from
tanker ballast. The polluting substance in these cases is oily muds. In order to prevent pollution
from these sources, the waste water should be sent to a buffer tank, then to a oil separator to
coagulating pressurized flotating equipment, an activated carbon absorber and then through a
guard basin before being discharged. Other sources of water pollution include condensate from
boilers, and the like, as well as waste water from hydrogen and other plants. In these cases the
waste should be sent through a guard basin before being discharged.
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Table 2-12, Industries recommended fogi‘tl.g.‘:_rSgan:_:,

S
- ' Report where
Report where LR N reczmmcndcd
recommended
= SN e - “FZ'I—; . ~
Designation Brazil Japan Designation e Br:tu} N Japan
- - R B
Chemical industry Machinery , o
ili Steam boilers x°
x
F:Jr;’lﬁz" x Cranes, travelling cranes X
NP x Industrial machinery il x
s X .
Triple superphosphate x gﬂ??:::;n‘;l"’ & gauge aE
oi rcﬁncr}_f : Metal graphies ~ ¥ X
Petrochemicals x oy B .
Ethylene derivatives x . ]
Propylene derivatives x g:\:: :;:;:;:uftmn m:tcn::ls i : -
Butadiene derivatives X ) .
Toluene derivatives X g“"“““’"lf:;::mlml’ for equipmen :
Xylene dcri“"i"'s x S:::L::Eu sockets - < X-
Methanol derivatives x Contoe] p'mcls x
Synthetic textiles x d ! .
Salt electrolysis X ﬁc::‘:!s:?or:; vgnable resistors :
Ty x
SAJJ;;H:::E:,‘::;;:’ Transformers; reactors for lamps x
Alcoho! & starch X Tf;lﬂiliﬂfmﬂb"" x
: Telphone bl :
t t x
cleren Telephone tables x
lron & steel Telephane metets x
! . Subscriber's telephone switchboard X
Steel rolling x Office telephone switchboard x
Seamless steel pipe x Integrated circuit <
Plain steel pipe x )
Processing of steel materials x Foodstuffs
Casting x
Forging x Meat produc.ts x
Canned marine prods x
Nonferrous metals, nonmetallic Fishmeat h:l.m & sausage x
minerals Frozen marine prods x
. . Vegetable oils & fats t x
A]um}n um refining x Animal oils & fats x
Aluminum sheets x Balanced compound feedstuffs x
Aluminum diecastings x
Aluminum foil x
Aluminum wire & cable x Others
Extruded aluminum prods x Thermal power station x
Drawn aluminum prods x Cement terminal® (with clinker mill) | x
Industrial aluminum prods x .
Home-use aluminum prods x
Copper-aluminum electric wire x
Copper refining x
Lead refining x z
Zine refining x -
Drawn copper prods x
Sulfur & ammonium sulfate x
Lime products '
Machinery i .
Automobiles, diescl engines x
Auto parts v x -
Material transport vehicles x . ’
Ship maintenance dock x £ ’
Ship building dock x " s .
Gravimeter x . >
Large boilers x o e
. The cement terminal is included here because it is within the estate, and cven though it is;u;imarily a trade-

related enterprise,

-44-



tm ey L R o o

Table 2-13, Major, gsgect§':of the iJlar;hed-f;ir‘az;l stage of major industrics to be established in the Suape

Ty

-y . - m .. .. - . Rl

? . ..‘:__ o0 "i lf.‘ e f o P ; . i o Means of transport
~Category of industry,™ | ™ - Production™= [ £~ e & wveas i wwl g =+ - - e T : -~ Plant Industrial water
. ‘:: 'g&rzi-b ducf SAN D Seale ‘EH’YI A ct : _ Raw 'an':mrh-‘]’ . s Material , Products , (s;:; (Fu;harda{cr) P(T::f; (‘:;T::;
i . : " Designation Quantity Sources Maritime Over-land " Maritime Over-land
Fertilizer 1,000,000ty | ; Phosphate rock 784,780 tly Morocco 1,421,206 400,000 600,000 50 83,700 18,600 408
‘ _ . 1. . Flotida
NPK  (NPK 15-15-i5) 170'000* - Ammonium sulfate 212,780 Overseas
{NPK 18:18-.18) 505,000
NP {NP 8.30.0) } 45,000 Potassium chloride 193,491 Overseas
Triple superphosphate 280,000 Ammonia 48,780 Aratu
(TPo42-0) . ). - Urea 181,375 Aratu
0il rcﬁqery o, . 750,000 BPSD :Crudé oil 18,250,000 Klfy Overseas 38,250,000 Klfy 24,640,000 Klfy | 10,540,000 Ky 750 90,000 190,000 1,500
‘ (35,200,000 Klfy) (Within Suspe 7MKI)
¥
Petrochemicals (Ethylene) -| =~ 800,000 Naphtha 3,100,000 tfy Suape 3,100,000 2,700,000 1,150,000 400 265,000 544,000 4,000
| Ethylene derivatives Prod scale Salt 300,000 tfy Nordeste 300,000
Prophylenc derivatives for all *
Butadiene derivatives derivatives
Toleune detivatives "I 3,850,000 tfy
Xylcpc_i!_crivatives
Mcﬂlipo[ derivatives r
Syathetic textiles . .
LSalt electrolysis.
Automobile tires 1,500,000 [y Synthetic rubber 5,630 tfy Suape 56301y 1,710 3,990 15 1,000 1,200 1,000
{Passenger car) {5,700 [y)
Rolling of steel sheet- 1,260,000 t/y Billezs 1,280,000 t]y 1,280,000 378,000 862,060 40 37,000 6,000 2,885
Tin plate 290,000 '
Cold-rolled bobbins 270,000 .
& thin sheets .
Hot-rolled bobbins 450,000
& thin shects ' .
Thick sheets & plates 250,000
Seamless steel pipe 250,000 Pellets 240,000 ‘Tubarao within 240,000
(clcc:ﬁc)- CTE B ! Scrap steel 72,500 Auto Plants 39.500‘ 33,000 192,500 57,500 50 38,000 56,630 993
Plain’steel pipe- ‘ ) 24,000 . Cold rolled steel 26,600 Suzpe & elsewhere 26,600 4,800 19,200 5 50 300 331
T : o Hot rolled steel
Proccs‘sing of steel 500,000 Thick sheets & 510,000 Qutside 260,000 250,000 100,000 to shipyards, etc. 20 200 3,000 500
materials , ) . -plates, exc, Suape 400,000
Casting ? “12600 | Pigion | 10,760 Nordeste 10,760 12,600 4 130 6,700 330
U ' - ‘Sand i}
Foiging™ ~ =~ l— "12000°" |- Steelsheet = ™ 17,150 Suape : ; 17,150 3,400 3,600 4 100 800 300
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Table 2-14. Determinants of locations of industries in Suape

Designation - - -

Source of

-reports where .
- recommended

- Factors requiring special atvention

Gencral area of location

. Brazil

Japan

Use of port

Usage of scawater

High volume of effluent

Relation to other industries

Proximity of railway | Coast

Hinterlands of coast

Inland

Chemical industry

Fereilizer
NPK
NP
Triple superphosphate
Qil refinery
Petrochemicals
Ethylenc derivatives
Propylene derivatives
Butadicne desivatives
Toluenc derivatives
Xylene derivatives
Methanal derivatives
Synthetic textiles
Salt electrolysis
Automobile tires
Sugar chemicals
Alcohol & starch
Cellulose & paper
Detergent

Iron & steel

Steel rolling

Seamless steel pipe

Plain steel pipe

Processing of steel materials
Casting

Forging -

Nonfetrous metals, nonmetallic minerals

Alyminum sefining

Aluminum sheets

Aluminum diecastings
Aluminum foil

Aluminum wire & cable
Extruded aluminum prods
Drawn aluminum prods
Industrial aluminum prods
Home-use aluminum prods
Copper-aluminum clectric wire
Copper tefining

Lead refining

Zine refining

Drawn copper prods

Copper alloy prods

Sulfur and Ammonium sulfate
Lime products -

[~ 0 = Y ~ B+ o @ 00 0 0

o0

o 0 00 & 0

O 92 00 0C O 0O

6.0 00 0

-]

-]

Q

Petrochemicals; use sulfuric acid
byproduct of refining Cu, Pb and
Zn

Petrochemicals, thermal power
Petrolewn cefining (ertiliver

Petrochemicals; automobiles

Petroleum 1efining

Autos, shipbuilding,
machinety

Steel solling
Stee] rolling
Steel rolling
Steel rolling

Autos,
shipbuilding,
machinery

Aluminum processing

Aluminum refining,

Copper refining
Fertilizer

Copper relining

Fertilizer

<
-

(- T - T - T - T - R - T~ I - A - |

0O &4 © ¢ 00 a0 o

o o 0 O

47.



ot

x5

Source of

Designation reparts where oo oo ** ' - Factors requiring special attention . - -« +-« 7 | Generalarea of location

v

- [ L _ N

Designation recommended . C o ’ . . . . - .-

Y PR RN

- .~ ’ - - A VT
Brazil Japan Use of port | Usage of seawater High volume of effluent Relation to other industries Proximity of railway Coast Hintetlands of coast - Inland

1

Machinery

Automobiles, diesel engines o o Auto parts, steel rolling o o
Auto parts o Autos
Materials transport vehicles o .
Ship maintenance dock Steel rolling o
Ship building dock o o o
Large boilers

Steam boilers

Cranes, travelling cranes

Industrial machinery

Gravimeter

Hydraulic valves & gauges

Ball beatings

Metal graphics

Hand tolls

Road construction materials

Gas bombes

Connectors & terminals

Fuses, regulators

Circuit breakers, sockets, switches
Resistors, variable resistors

Plated metal, insulatess
Transformers, reactors for lamps
Transformers, transformer housings
Rollers, bells & protective parts

for telephone equipment
Telephone sets
Telephone tables
Telephone meters
Subscriber's telephone switchboard
Office telephonc switchboards
Dials, panels
IC, special microcircuit technology

[~]
-]

-]
-]

(-2 - I - I -]

LT - T - T+ S - A - O+ T - R~ S - [ - T - A - A - T - I - I A - |
0 0 0000 QOO 0o QOO Qoo

C o090 C o0 o
B
[ - S - S - B - B~ I -

Foodstuffs

Meat products
Canned marine prods .
Fishmeat sausage

Processed scafood prods
Frozen marine prods
Vegetable oils & fats

Animal oils & fats

Balanced compound feedsmiffs

o 0 0 o
c © Q0
¥
I

(=20 - N - TR = T - O = A - I -

Others . e,

Thermal pawer station
Cement terminal a o

O

Ml mm— f 4 e ey,

(with clinker mill}



4
'

® 1
Means of transport

Plant

_ Industrial water

[~

Waorkers

Category of industry, Production Raw mamial&m Materlal Products - site - {Fresh water) P(:";,‘;t (person)
& product Scale (t/y) — ) L ’fn’!d“ _ . “
Designation Quanﬁny Sources Maritime- Overdand Maritime Over-Jand - T 1
Aluminum refining 200,000 tfy Alumina 400,000 Amazon - 618,000 70.00h 130,000 ° T 70 . 7,000 i 199.0_00 . 1,500
Cokes : 140,000 America - - S - o R I
. : " Europe - ' ) .
Coal 8,000 Santa Catalina ’ , - ; - Yo
Pitch 60,000 Sao Pavlo s '
Minas Gerais N - . -
Quartz 4,000 America .
Europe I
6,000 Japan
Aluminum Aoride 618,000 Saa Paulo B y
Aluminum sheet 50,000 Aluminem slab 51,000 Suape 51,000 10,000 40,000 17 3,000° 1,000
Aluminum building materials 3,600 Extruded atuminum 3,670 Suape 3,670 720 ¢ 2,880 ‘e - 200 150
prods. ,
Diecastings 3,000 Aluminum ingots 3,060 Suape 3,060 600 2,400 2 330 200 .
Copper, aluminum clectric wire 20,000 Aluminum poles 7,700 Suape 7,700 4,000 16,000 5 -3,600 - 300
Copper poles 10,400 Suape 10,400 .
Copper refining 120,000 tfy Copper concentiate 540,000 .
Lef: refining 40,000 Lca;’conccmme 80,000 780,000 576,000 144,000 70 ??‘500 91“'090 1,200
Zine tefining 80,000 Zinc concentrate 160,000 .
Suifuric acid 480,000 ;
Automobiles 60 500 3000 { 1,567
Commercial vehicles 10,000 vfy 10,000 t/y Ex-cegion 10,000 tfy 500 tfy 9,500 tfy N
[ {CKDJ) . . s
Diesel engines 50,000 vly 15,000 2}y Ex-region 15,000 tiy 12,000 tfy 3,000 tfy
(within auro plant)
Mazerials transport vehicles 24,260 tfy Ex-region 24,269 tfy 24,260 tly 40 100 1,000 | 1,016
Theee-wheel vehicles 2,520 vfy ) N
Trailers 669
Bump truck 648 -
Tank trailers 67
Wooden rruck bodies 848
Ship maintenance dock 70,000-100,000 DW .
dock <30 500 5,000 800
Ship building dock 500,000 DW dock] Steel materials etc. 400,000 t/y | . Ex-Suape 140,000 tfy 260,000 tfy 120 4,800 15,000 | 3,600
Cement terminal 9,000,000 Iy gimk" ] 9,000,000 t/y | Nordeste 9,000,000 t/y 9,000,000 tfy . 100
ypsum . - . P l }
Total 17,906,930 tfy © 14,127,960y | 3,778,970 4y [13,459,230 ¢y | 3,500,930%y  |1,754 564,710 1,132,230 | 23,580
38,250,000 Kify . 38,250,000KMy | 24,640,000 Klfy | 10,560,000 Klfy_ -
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C. - ‘Treatmentand'disposal of wastes

The main wastes include sludge from atmospheric distillers, tanks and oil separator,
catalysts, soda and sulfuric acid discharged from the oil refinery, and waste soda from gas cleaning
equipment. ‘Thése can be combatted as follows: in the case of sludge, by burning; in the case of
used catalysts, by burning, or burying. Burning methods include vertical-type multi-stage furnace,
rotary kiln, fluid bed and flush drier.

(2) Petrochemical plancs

A.  Air pollution control

The main sources of air pollution include gas produced as by-products when burning
fuel for furnaces heaters, reactors, reformers, and the like, as well as the SOx and NOx produced
when burning oil for on-site power generation. The gas produced as a by-product contains no
sulfur, so there is no need for concern regarding SOx from this source. Rather, problems of
pollution arise from the NOx contained in the gas; and from the NOx and SOx contained in
heavy oil. Another problem involves disposition of harmful gases omitted during processing
operations. To reduce SOx pollution arising from this gas, use of low-sulfur fuel, desulfurization
cquipment and high-level stacks'are recommended. To reduce NOx, it is effective to employ
denitration equipment, burning fuels at low temperatures, multi-stage combustion, recycling of
exhaust gases and 'making other improvements in the burning equipments. The harmful gases
include hydrogen chloride and chlorine but they can be treated until they are completely harmless.

.

B. Water pollution control

The main sources of water pollution are waste water from process operations, containing
primarily PH; COD, SS and oily muds. The contents of such waste water is quite varied, and also in-
cludes traces of cyanide, phenol, hydrochloric acid and chromium. Where there is 2 mercury electrolysis
plant, the waste water contains mercury. Ways of treating these pollutants are as follows: coagulating
pressurized floating activated sludge ~ aggregation and fileration — activated carbon or coagulating
pressurized floating ~ activated sludge + aggregation and filtration ~ activated carbon ozonization.

C.  Treatment and disposal of wastes

Typicil wistes of petrochemical plants include polymers, catalysts, waste soda and oily
muds. Polymers can be treated by burning; the oily muds, catalytic agents, some catalysts, clay
and dehydrating agents can be buried.

(3) Aluminum smélting plants
A.  “Air pollution control
“"In'the case of alumina the main sources of air pollution are SOx and NOyx from

heating furnaces Eﬁd'dehydfatihg agents. In the case of aluminum, hydrofluoride gas from electro-
Iytic furnaces, SOx and NOx from driers, and SOx and NOx from casting equipment. These pollu-
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cants from alumina operations can be treated with a multicyclone, and the hydrofluoride gas from
alaminum operation can be eliminated through use of an alkali cleaning device. Others can be

treated by the multicyclone. w L e ey
' wr W ..:, x J'E‘:“.g. e o2 - -
in addition, when the plant has its own thermal power generating plant, there is the
problem of pollution by SOx. Such pollution can be eliminated by the same methods as mentioned

for the oil refinery and petrochemical plants.
B.  Water pollution control

In the case of alumina, the main sources of water pollution are water used in washing
operations in the case of aluminum, waste water containing thickener, which also contain PH, COD,
SS and oily muds. Wastes from aluminum operations also contain fluorine, Waste water from alumiy
operations is treated by neutralization, followed by aggregation and sedimentation. Aluminum wasty
is treated by aggregation and sedimentation, followed by use of an oil separator.

C.  Treatment and disposal of wastes

The main waste solid pollutant is red muds (composition: 30% Fe,0,, 20% Al,0;
and 15% Si0, ). 1 to 1.2 tons of this material is produced for. each ton of alumina produced. Thusia
the case of an integrated plant producing alumina from bauxite, and producing aluminum from
alumina, 2 to 2.4 tons of red muds will be produced for cach ton of aluminum. This is disposed of by
burying or dumping.

7.  Relation to Other Regional Projects

The Suape project will be the second coastal industrial development project in the
Nordeste, after the one at Aratu. Here, our study is confined to the question of whether a competi-
tive relation exists between the Suape project and projects being planned elsewhere. Specially, we
are concerned with Aratu, Itaqui and Belem.

A, Aratu

The Aratu Coastal Industrial Estate is in the suburbs of Salvador, Bahia. It has an area
of 436 km2. In Stage [ {1975} the harbor will have a depth of 12.0 meters and will be capable of
accommodating vessels of 60,000 DWT class, after which, during Stage I1.the depth will be increased
to 20.0 meters and capacity will be expanded to 100,000 to 150,000 DWT. As of June, 1973, 170
enterprises have been established in the estate of which 50 are engaged in production, in heavy
industry, chemical industry and light industry. Inland from the estate, in Camagari, construction
of a petrochemical plant with the capacity of 380,000 tons of ethylene is proceeding,

Seven years have passed since work was begun on the-Aratu estate.- Success thus far
has been to the extent of 30% attainment of initial goals. A considerable area of land has yet to be
sold. There is, however, already a considerable agglomeration, of industry, as noted above, and work
has been proceeding on the improvement of tf}e_ pvor_li'and-_ha[rl_m;! and other infrastructure. .

-
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- Because of these reasons,, those industries which have not yet applied for a location in
¢he Suape estate, w111 look (upon Aratu as the most desirable coastal estate in the Nordeste. It will
become even more attractive as the development of its infrastructure proceeds, and also when the
natural resources endowments in the area are taken into consideration,

DTS

. Consequently, Aratu is considered to be a formidable rival of Suape in attracting industry.
Nevertheless, in the near future, sites at the estate will become filled, if progress con-

tinues at the present rate, This will mean that another large-scale industrial estate will become

essential for the continued development of the Nordeste economy, and the competition between

the two estates will eventually be replaced by a cooperative, supplementary relationship.

B. Itaqui

Iraqui is on a peninsula west of Sao Luis, Maranhao. The entire peninsula has been
designated as industrial land and a steel mill using a blast furnace, and related plants, are to be
built iere. The blast furnace project, which would be of central importance to the taqui develop-
ment program, has been studied by the Nippon Steel Corporation and SIDERBRAS. Itaqui possesses
a port other than the one which would be used by the industries on the peninsula; it has a water
depth of 17 meters and the average tidal range is 3.66 meters, which means that large vessels
may berth there,

Itaqui is to be limited to the steel mill and related plants and because the Suape
estate is to have a variety of industries, the two are not competitive. Although there would be a
steel mill at Suape, it would be based on proximity to resources (iron ore and coal) and this would
not be competitive with Itaqui.

While it is said that the conditions of industrial infrastructure at Itaqui are suitable
to a blast furnace steel mill, if this provides the trigger for an early move to make the project
into a more comprchensive one, in view of the extensive endowments of resources in the region,
this could become competitive with the Suape project.

C. Belem

At Vila do Conde, west of Belem, Para, ALBRAS is to build an alumina and aluminum
refi incry and it is planned that the port here will be made to be capable of accommodating 250,000
DWT vessels.

The Belem project at the present time is confined to the alumina-aluminum refinery plan
and thus is not competitive with Suape, similar to the case with Itaqui. While aluminum refining has
been proposcd for Suape, this has been planned by Alminio Nacional S.A. and there would not be
competition with enterprises in this region. Regarding the source of metal ingots, considering that the
TRANSCON report anticipates that they would be obtained from Belem, for the most part there would
not be 2 competitive relationship between the two projects.
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However, in the case of Belem alsé; if thc‘alummum pro_]ect serves as a trlggcr to expyy
the project and make it more comprehensive, in view “of the Vastresburce endownicnits inthe Amay,
arca this project would become competitive with Sunpe.

In any event, it is important to note that the Suape pro_]cct hds beenidentified as
being of national strategic importance, as the second coastal indastrial project.in-the Nordeste.
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CI{APTER 3. INFRASTRUCTURE PLAN

1. Outline of thie Suape and Natural Conditions

The following outline of the Suape and local natural conditions have been compiled on
the basis of the TRANSCON Report, the South America Pilot Vol. 1, published for the Hydro-
graphic Department, Admiralty, London, information obtained from Pernambuco State
University, data obtained at the site, etc.

{1) Outline

Suape is a coastal region 30-40 km to the south of Recife, the capital of Pernambuco
Scate. In terms of ad‘ministmtive areas, it s directly to the south of metropolitan Recife and contains
two municipalities, Cabo and Ipojuca. The Cabo district already has many factories because of the
favorable topography, well-developed infrastructure, SUDENE tax privileges, etc. This industrial
area is being established along the state highway (PE-60).

The area to be developed in accordance with this plan covers 325.7 sq. km from 8°14’
t0 8°29" 8. Lat and from 34°56' to 35°6' W. Long. It was designated as a development area by a
state decree in June, 1973, The maximum widths of the area are 27 km from north to south and
16 km from cast to west. Of this 325.7 sq. km, the planned industrial estate will cover 53 sq. km.

The Suape is covered with sugar cane and coconut palms with a swampy zone about
4 km wide and 0- 1.6 m above sea level along the coast. There are three rivers in the region, the
Massangana, Tatuoca and Ipojuca, with water depths of 2-5 m. Four kilometers in from the coast,
there is a wide hill 5- 25 m above sca level. In the low, swampy area, there are a few hills with heights
of about 25 m above sea level. It is planned that these will be levelled and the earth will be used to
filf low land. North of Suape is an cast-west range of hills; with these at the center approximately one
quarter of the area including these hills is to be left for recreation areas and forest prescrves.

In the offing of the Suape coast, there is a reef which runs in a straight line for about
10 km from Santo Agostinho Point to Cupe Point and the reef forms a natural breakwater. The
sea depth within the reef is 2 to 5 m but outside the reef, the depch suddenly drops to about 14 m.

_Metropolitan Recife which includes the Suape has tropical climate and high humidity.
From October to March, the maximum daily temperature exceeds 30° C. There is little rainfall during
this period and the humidity is around 70%. Cool weather occurs from April through September and
during this period the maximum daily temperatures are nearly 30° C. This is the rainy scason when the
humidity exceeds 80%. From such meteorological data, it would appear that living in this region
is difficult but aceually, it is quite endurable because a wind blows inland from the Atlantic throughout
the year:- Tables 3-1-and 3-2 show the general weather conditions for Recife.

The Nordeste is normally a dry area where droughts occasionally ocenr. A coastal
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forest about 100 km wide is parallel to the shore.. The amount of min_f:al_E i higher nearer the coay,
where it is more than 1,500 mm annually and where the droughts are less damaging than inland.

i .oy

Temperature changes near the coast are also slight»a'pd farther away frém the coast
where the forests are less dense, the inland climate of hot days and cool nights prevails.

Since Brazil has no volcanic regions, there are no records of earthquakes of tsunami,

(2) Winds

As can be scen in Tables 3-3 and 3-4, the winds in the Recife are all sea winds consisting
of prevailing easterly and southerly winds. The compass oricneation of the coastline is NNE to SSW,
Wind velocity averages 3.0 — 4.0 m/s and there is little variation due to season or wind direction.
The maximum recorded wind velocity during the last 10 years at Guararapes Airport, Recife,
was 15.43 m/s.

Therefore, the winds in the Recife are comparatively calm and even though the winds
in the Suape differ slightly, there appears to be no problems with respect to port planning. However,
it will be necessary to observe coastal wind conditions in the Suape in future.

(3) Waves

Observations of waves were carried out from June to Auguse, 1974, mainly by the
Institute for Research of Hydrographical Survey of the Department of National Port and
Navigation of the Brazilian Ministry of Transport. In this survey, an ultrasonic type automatic
wave recorder was placed at a point 17 m deep and 1.5 km distant from Santo Agostinho Point
and the wave directions were also measured concurrently by means of a transir.

Tables 3-5 and 3-6 show the wave characteristics of the region as compiled from the
restles of these measurements.

-

Table 3-3 Wind direction and velocity at Recife (1931-1960)

Direction Number Frequency (&) |”Mean velocity (m/s)
N 2 0.2 43
NE 87 7.9 a7
E 255 23.3 . 28
SE 492 T 449 “3.2
S 177 -t 162 ‘3.7
SW 21 19 . 2.6
W 3 0.3 19
Calm 59 .53 - -
Source: TRANSCON; Rﬁeport_
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Table 34 . Wind observations (Recife: Guavarapes Airport)

ch | reee o e e w196641975 . .. 1975
. Mean monthly | Max.velocity Mean monthly | Max, velocity
Month - Direction- -| -- vcloc}ty {m/fs} (m/s) Direction velocity (m/fs} (m/s)
17 1200 3,65 11.32 9q0 345 11.32
(ESE) (E)
2 " 3.40 10.29 " 3.19 8.23
3 " 319 10.29 1200 2.98 10.29
(ESE)
4 900 2.98 10.29 900 2.93 7.72
(E) ) i {E)
5 1500 3.19 13.38 1800 3.60 13.38
(SSE) (s)
6 1800 3,55 12.86 " .62 12.86
(s)
7 1500 4.12 15.43 1500 4.22 15.43
{SSE) (SSE)
8 1200 3.96 13.38 1200 4.53 10.29
{ESE) (ESE}
9 " 4.27 12.86 » 4.73 11.32
10 ” 4.06 10.29 goo 4.32 7.72
(E)
11 90e 3.96 11.83 1000 4.27 7.72
1 ® (E)
12 . .- 3.86 10.29 900 4.48 172
(E)
Average -9p0 - kR-}1 1200 3.70
) (ESE)
Source: TRANSCON Report
Table 3-5 Wave observations
Measurement observations Max. frequency
Cy:lc_ () 5-10sec 7 see.
* Max. wave height (Hinax.) 1.5-38m 2.7m
:'Sién‘iﬁi:ant wave height (H 1/3) 0.9-24m 1.6m
Wave ditcetion & angle = = 1170 - 1680 1309(SE}

Note: Wave direction taken clockwise from North

Source: TRANSCON Report
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Table 3-6 Frequency of wave gencra;‘iot{:(%). .

TTY s o maw ce o ] ueesmhag b 26 [ A Y R
Ts 5 6 . 7o e Byl L .;‘?.y 10
Cycle (sec) - — = e -_—
% 1.3 240 52,0 o187 L 27 13
1 *
Max. wave height Hmax(m) 1.5 1.6 1.7 1.8 1.9 2.0 21 | 2.2 2.3 2.4 13
% 40 | 27 | 40| 40 | 40| 40| 13| 13 | 67 67 [ s
Hmax{m) 26 | 27 | 28 | 29 | 30 | 32 |33 | 3437 [L3s |
% 107 J120 | 80 | 27 | 80 | 27| 27 | 27 | 13 |.27
Significant wave height | H1/3(m) 0.9 1.0 1.1 12 |- 13 14 7 | 15 16
% 1.3 40 6.7 6.7 53 | 27 .1 120 . | 160
H 1/3{m) 17 1.8 1.9 2.0 21 | T22 23 24
% 13.3 5.3 10.7 2.7 40 |13 -} 13 27
Wave direction ao 115 | 120 125 | 130 | 135 | 140 | 145 | 150|155 | 160 | 165 Iy;
% 08 |39 | 134|330 173 | 142 87 ] 16| 16| 39 ]| 081

Source:  Brazil government materials

as can be seen from these tables, the predominant waves observed during the measurement period had
a direction of SE, a period of 7 seconds and a significant wave height of 1.6 m. If such wave conditio:
prevail throughout the year, the sea is rather calm, comparing with those in Japanese ports and thesa
conditions in relation to port construction are therefore quite good.

(4) Tidal current

The current was observed during the same period as the waves at points Py {depth of 12
m), P, {depth of 14 m) and Py (point where a radicactive tracer was inserted, depth of 13 m) as shows
in Fig. 3-1. The winter tidal current outside the Suape reef is weak with a velocityof 0.4 m/s on the
sea surface and 0.1 m/s on the sea bed. The tides have little effect on the current compared with the
wind and waves. The main tidal direction is up toward the north, parallcl with thc rccf

(5) Littoral drift R

According to the TRANSCON Report, the sea bed material in the Suape consists almost
of sand and the survey showed clearly that the bed materials donot move. It is concluded thar the
bottom sand will not be moved by waves ata depth of 13 m. . - - - -

-
»

{6) Sea level .

‘.nk-..

The sea level has been measured by means of a'tidal gauge i installed inside the Suape lag
According to the results of simultaneous observations in Recife harbor.in January and February, 197
it was reported that the sea level at the spnng tide in Rec:fc is 15 cm hlgher than in Suape lagoon with
a time lag of w1thm 30 minutes. Thé reason for.this dlfference is probably because the measuring s
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,Fig, 3-1 , Points of measurement of current

sy 34056t
A
< ! soar
. FORTE DO PONTAL
DE NAZARE
-
MAREGRAFO 1.'7
[

/ & ONDOGRAFO
b
/
wI1r

1S

12
)
M -14
L]
CORRENTOGRAFO
o
;P2
!
B2y
-13
¢ Ponia de
s jecas
o2




was located inside the lagoon which had @ natfow opening ‘and itis ]ughly probable that there is
no major difference between the sea levels of Suape and Recife harbor.

Fig, 3-2 shows the relation between the CNG (land) and DNPVN standard (harbor)
levels and the levels of the standard points in Recife harbor and the Suape. _ Accordmg to thc Suape
sea level obscrvation records, they indicate regular doublé day tide. -

.,"

Table 3-7 shows the hlghes: and lowest seq levels for each month in 1975 as extracted
from the tide tables of Recife harbor. These data indicate that the highest and lowcst levels occur
on the same day of each month and generally continue for two or three days. This also gives
support to the highly regular sine waves, Even with a tidal range of about 2.8 m at sprmg tide, the
range at neap tide is only 1.0 m.

1
"

-

According to the Recife harbor observation, the sea level § in the harbor is3.10mat
anomalous high tides, 2.60 m at normal spring high tides and 1.12 m of mean sea level. These value

should be very close to those in the Suape. o

(7) Geological features

The TRANSCON Report states that according to the geological features of the Suape
there would be no difficulties in carrying out harbor works or coastal industrial site reclamation
work. The repore states: :

1) The geological features are generally good and the land can serve as“a reliable foundatio

2) The depth of the bedrock varies from a maximum of 70 m to only about 6 m near the
reef at the mouth of the Massangana River.

3) Within the range of the survey conducted cxcept the reef, the bottom materials are sand
and clay and dredging works seem possible. "

4} The depth of the bedrock outside the reef is from 25 to, SO min gcnetal ahhough there
are points where it is only 17 m or as deep as 70 m.

5} The Precambrian layer is exposed in a direction pcrpend:cu]ar to the rccf butitisata
distance from the land and there are several faults parallcl to the reef, 3 -

6} The recf between the Cupe Point and tlie Gamboa coast hias a thlckncss of approximate-

ly 9m. ” “ y
7} Dredging works seem possible in all arcas cxccpt for the upstream part of the Massangam
River. e

8) The afore-mentioned observations will have to be supplementcd by further test boring
in the future. ' i
9) In rclation to the problem of dredging, it is felt that land reclamation work for the

Suape Coastal Industrial Estate, except in the . upstream section, of thc Massangana
River, is possible. 3

+

However, thorough bonngs and soil tests have nér yet been performed and except fora
few places, these results are based on jet borings. From the bonng data obtamed prc;‘umcd soil survey
positions and sections of the soil layers have been prepared as shown in Flgs 3-3 arid 34. These
drawings show that the soil (on land) in the Suape consists of sand and clay. The soil in the arcas of
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Fig. 3-2 Sca level relations
Recife hatbor Suape
Horizontal point PN21 + 3.855
43,563 bench mark PN IBGE 3931 l
40
whufhtiiht ]
R A Suape warer bevel stafl
-
s
y

" - g &
3 nl ¥

. ~

8- - +
M Medium tide level
Standard Lind side level
0.00 CNG

*

~

2

Standard hasboe level

Tai:_lc 3-7 Recorded highest and lowest sea levels for each month at Recife, 1975

{Unit: meter)

Month & day Highest (m). .| Lowest (m) Notes
128 2.6 -0.1
2126 2.6 -0.2
3126 2.6 0.0 On 3/26, 27 and 28, for 3 days
4/25 2.5 (26th) On 4/24, 25 and 26, for 3 days

0.6

5125 2.4 0.2
6/10 2.3 0.2 On 6/10, 11 and 12, for 3 days
7711 2.5 0.0
Bf9 2.6 -0.1
9/6 2.6 -0.2 On 9/6 and 947, for 2 days
10/5 2.5 -0.2
11/2 2.4 0.0 Continued on 11/2, 3 and 4; both daily tides were the same.
1212 2.3 0.0 Continued on 12/2 and 12/3

Notes: 1. At neap tide, low water 0.5 to 0.7 m; high water, 1.5 to 1.7 m.

—

_2. _ Two tides of regular sine waves; for each month highest and lowest tides were on the same day.
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1/25,000

Fig. 34 (1) Soil profile--Section A (Massangana River) H
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1/25,000

H

Fig. 3-4 (2) Soil profile~Scction B (Ipojuca River)



1/25,000

Fig. 34 (3) Soil profile~scction C H
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dredging for the port facilities is mainly clay in the northern channel {Massangana River) and
sand in the southern: channel (Ipojuca River).

These are the main geological characteristics of the Suape region. They will serve as

the technical basis for the civil engineering work involved in the Suape industrial port plans. Another
oint of interest is the sandstone reef which runs for 10 km in a straight line and forms the Suape
lagoon, The crown width of the reef is 10.t0. 20 m and its elevation is approximately that of the
mean sca level, The same type of reef is utilized as the breakwater in Recife harbor but at Suape
the recf is much larger in scale than:Recife reef. This reef consists of a flat sheet of sandstone
several meters thick based on sand but its origin is not clear. In any case, this is a favorable
natural condition for port construction.
¥

. -
(8) The river systems, water quality and rivers discharging into the lagoon

The main river systems associated with the Suape are that of three rivers, the Pirapama,
Massangana and Ipojuca. The Pirapama River is the main source of Recife’s water supply and it also
supplies industrial water for Cabo., The Massangana River has two tributaries, the Tabatinga and
Gangri Rivers: The Tabatinga can also be used as a water supply source. The Ipojuca is one of the
largest rivets in Pernambuco State and has a total length of 245 km. It flows from west to east
along a geotectonic line and can be utilized as the main source of water for the Suape.

The Suape and Merepe mangrove areas act as blood control reservoir of the Ipojuca
River.

The water in these rivers contains a high concentration of iron but the physical,
chemical and bacteriological characteristics appear to be within limits permitted by most nations.

The.Massangana, Tatuoca and Ipojuca Rivers flow into Suape lagoon which is planned
as the inner harbor and it is intended to utilize the channels of the Massangana and Ipojuca Rivers
as the artificial channels for the harbor after dredging.

L 3

Both the Massangana and Tatuoca Rivers scem likely to function as drainage channels
of neighboring area or a part of the lagoon and it would appear that their effect on the inner harbor
during flood can be neglected. However, the effects of the Ipojuca River with a catchment area of
approximately 3,500 sq. km on the harbor cannot be overlooked. It is reported that the flood
discharge is 1,100 cu.m/sec., Under such conditions, some measures will have to be taken and such
means as the construction of flood control basins and the direct release of the flood water into
the sea area-are being considered.

(9) Connccrmg roads and rallways

Nanona! nghway 101 from Recife passes through Cabo and State Highway PE-60,
which starts in Cabo, is adjacent to the planned area. Both highways are two-lane concrete roads
and they are able to withstand use by hcn\:y vehicles as trunk roads accommodating heavy truck
traffic. There is also an unpaved single lane road for sugar cane transport which branches off
State Highway PE-60 and runs through the area. The railway in the region is a meter gauge LTS
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line of the northeastern network of the Brazilian national railway, which connects Recife with
Maceio via Cabo. Currently, there are four round-trip freight runs and five round trip passenger
runs a day and it is possible to haul 1,200 t. of freight using a Diesel locomotive.

2. Port Planning *

(1) Summary of the port-related sections of the TRANSCON Report

The port sections in the TRANSCON Report take up the natural conditions of the
planning area (natural conditions related to the port), in *Book I, Data on Local Physical Condi-
tions,” as well as “Book I1, Part I, Port Planning Studies” and *Book 1V, Part 1, Port System.” The
contents of these sections can be divided into general port planning studies and considerations of

the various aspects of the port system.
(A) Port planning studies

Types of ships: First, the relation between the increase in the sizes of ships'and shipping
costs for such types of ships as conentional cargo ships, container vessels, barge carriers, passenger
liners, tankers, bulk carriers, combination ships, coasters (cabotage), RO/RO ships and LASH
ships was investigared in accordance with recent trends in these different types of ships. According
to these results, there is a limit to the decrease in shipping costs in accordance with the increase in
sizes of ships.

The types and sizes of ships to be considered in the planning of Suape port are studicd for
conventional cargo ships, bulk carriers, combination ships and tankers. The following tonnages are
estimated for State I of the plan:

Conventional cargo ships: 15,000 - 22,000 DWT
Bulk carriers and combination ships: 125,000 DWT
Tankers - crude oil: 135,000 DWT

- oil products: 60,000 DWT

Special facilities related to port activities: The special facilities related to port activities
being investigated are ship maintenance facilities and fishery facilities.

Suape is in an ideal location for the provision of maintenance services for tankers using
Atlantic lanes between the Middle East and Europe via the Capa of Good Hape.- Therefare,

Suape will require at least some level of ship maintenance facilities.” Future construction of dry-
docks in cooperation with shipping companies and shipyards should be investigated.

The results of investigations concerning making Suape into a base for the fishing
industry have indicated the possibility of the development of tina fishing. - The construction of

fishing port facilities, mainly related to tuna, has been suggested as follows.

The concept for Suape Port based on institutional viewpoint
The concept for Suape Port based on operational viewpoint
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The concept for.Suape Port;. In the basic concept for the layout of Suape Port, the
sandstone reef which stretches in a straight line for about 10 km will be utilized as a natural
preakwater and the basic plan to excavate a harbor. Thirteen layout alternatives with different
openings for the harbor.entrance in the reef; the provision of one or two harbor entrances, various
layouts of the inner chanqels, etc. and other variations were prepared. After comparative investiga-
rions, the final layout shown in Figs. 3-5 and 3-6 was selected. According to this plan, there will
be one harbor entrance, the inner channels will be formed by dredging the rivers flowing into
the Suape harbor and north and south channels will be constructed.

Dimensions of channels and mooring basin of the Suape harbor: Dimensions of the
depth, width and radius of: curvature of ship channels, mooring basins, inner channels, ete. and
the scales of turning basins, anchorage for waiting ships, etc. for each type of ship on the basis
of subdivisions in the ship ¢hannels and mooring basins were obtained by utilizing data from
Bullctin No. 16 concerning the 23rd conference of PIANC in Ottawa in 1973 (the report of the
Tanker Committee), the November, 1968 issuc of the Dock and Harbour Authority, Tidal
Hydraulics published by the US Army Engineer Corps, etc.

The water depth was calculated by considering the maximum draft, squating, wave
effect, keel clearance necessary for manoeuvering, sounding error, siltation and dredging accuracy.

The widths of fairways and channels will be 350 to 400 m from the examples of
Europort, Netherlands, with a securing distance of 75 to 100 m between both large and small
passing ships when the channel is for two-way navigation and five times the width of the ship
when the channel is one-way. The widths of the inner channels are calculated by the following
formulas depending on whether the channel is one-way or two-way and whether or not there are
ships moared on one or both sides of the channel.

Table 3-8 Widths of inner channels

One-way ’ Two-way
Ships moofl:rfg on bath sides of channel 5.88+50 8.6B+ 50
Ships moc;;‘i:{g c:n om: side onl); 53B+25 8.1B+25
No ships amt‘?;.n;;lg 4.8B 7.68

¥

“3

Note: ‘B is the width of the ship

(B} Port system

The port system is described in detail, including calculations of construction costs from
basic data. However, since there are still not sufficient fundamental data from the overall standpoint
and many items such as layout plans are left to be investigated, there is an impression that these
results are still incomplete. The details of the port system are as follows.
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Fig. 3-5 Ovérall use zoning of the harbor area’

.\

e

S

:

N\
_\
\ . .
}- Light Industry Areaed —\
P

LY

":'d'le

mical Area

at

'/_- #%{{}IilJLIIl]I]LL[[l
P 1 Collective Harbor * 2
— { ren 1 P
J— ™ J 1“L'L “G\ oLl 3
: w ] d ' -@\9 T,
t . AT
\ " |(11;nn=[ Ares’
; i
.f' ;“
i 1 | )
- E‘\ ‘.:.':. K ) Services and “ :
X ) ?‘::’Are‘a fors? S “{Construction Areaf-*
¢ Light Industry Avea —7/ ¢ Diversified W\ V7§ If
- 7 * Activites
oty T

Source: “TRANSCON report, Resume.

-68-

T



location

the

"Fig. 3-6 Scheme on

-69-



Determination of the scale of channels and mooring basins: The specifications fo
the depths, widths, etc. of ship channels, mooring basins and inner channels were investigated ang
the values set are alnost the same as the dimensions of channels and moormg basins of Suape

(see (6) above) of the port planning studies.

Construction of the port entrances: For the construction of the port entrances, the
soil conditions were inferred on the basis of data estimated from borings at poirits in the location
of the proposed inner channels and very rough stability calculations were performed. Sectional
plans of the entrances were made and the construction of costs were estimated.

B

Port protection works: On the basis of the same concepts as in the previous section,
construction costs for raising the height of the reef, providing two breakwaters for che harbor
entrance and closing of the recf berween Santo Agostinho to thé north to protect the port were

estimated.

Dredging plan: The dredging works are classified into nine zones including the
entrance channels and the inner harbor; there are also 15 land reclamation areas. In the first
stage of the plan for land reclamation, part of the land (about 40% of the total land to be re-
claimed) will be raised to the elevation of +4.0 m (reclaimed land thickness of 2,7 m; the same
as the height of the Recife harbor wharf), another part (50%) will be raised to +2.8 m {reclaimed
land thickness of 1.5 m; about the same as the spring tide level) and the remainder (10%) will be
left untouched for future reclamation. The basic policy is to use only sand for reclamation.

The volume of dredging will be 92 million cu. m in the first stage and 167 million cu.
m for the total. The type and capacity of dredger will be selected in accordance with operation
costs, period, cte.

Consideration for dimensioning the coastal industrial estate
Physical plan of the coastal industrial estate
Physical plan of the port and harbor facilities in the coastal industrial estate -

In the above three cases, the plans are based i on spccxahzcd marine termma]s for
different materials such as sugar and wheat. The estlmauon of the amouint of cargo handlcd in
the port and the types of ships in the first stage are shown in Tables 3-9 and 3-10, respectwely

Table 3-9 Estimated volume of cafgi; handlcd m the port

Coareron

Year 1980 - 2005
Collective Port Approx. 1,800,000 ¢ Approx. 6,000,0001
Private terminals Approx, 16,000,000 ¢ Approx. 41,000,000 ¢
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Table 3-10 . Types of ships entcring Suape port

T Types of ship Draft

wheat U ML T Mdx. 60,000 DWT .13.50

Sugar ) © Max. 125,000 -16.50
X Others 20 - 30,000

Alcohol: vegetable oils 25,000 -10.00

-

The scale of port facilities for wheat, sugar, vegetable oils, etc. were studied, assum-
ing a maximum berth utilization rate of 50% and as a result, four berths are planned.

The design criteria in general are described for these four berths.

Suggestions for-fishing facilities and special shipping facilities: Studies have been
performed concerning fishing harbor and facilities for RO/RO and LASH ships. In the case of
the fishing harbor, preparing for the development of a fishing industry in the future, warchouses
and a fish markec must be constructed in the first stage, and large scale tuna fishing boats, fish
processing plants, repair and supply facilities and accommodations for sea men must be consi-
dered in the second stage: In the case of RO/RO and LASH ships, the basic handling facilities
must be provided especially for LASH because LASH ships cannot be accommodated in Recife
Port. ,

Navigational aids: To make Suape a large-scale, modern port, it will be necessary to
assure safe navigation and convenience in entering and leaving the harbor and berthing by providing
radar, VHF and other navigational aids. The use of tugboats for entering and leaving the harbor
should be considered and for the time being, two 1,500 HP tugboats will be needed. Facilities
for fuel and water supplies and small traffic boats for miscellaneous use will also be required.

-*Overall budget: The overall budget based on the construction costs for four items,
ie. construction of the harbor entrance and breakwater, dredging and land reclamation, the
Collective Port with four berths and the navigational aids, will be approximately Cr $ 1 billion.

(2) Cargo handled by the harbor
(A) Amount of cargo handled according to the TRANSCON Report

Acé&gdipg to the TRANSCON Report, attempts are made to study various types of
industry in the Suape Coastal Industrial Estate, including heavy and chemical industries, in
kecping with the situation in the country as a whole and the special characteristics of the Nordeste.
As a result, the following types of industry have been selected for cargo handling in Suape harbor:

1

For the Collective Port: sugar, wheat, molasses, alcohol and vegetable oils

For the private terminals: fertilizer, oil refining, aluminum refining and cement
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The first stage for the above types of industry will be from 1980 to 2005 and the
amounts handled in the port are estimated as shown in Table 3-11.°

Table 3-11  Amounts of cargo handled in’-§|{h'j)c port (':I‘RhNSCOﬁJ Report) =

1980 2005
Collective Port 1,814 5,964
Imports 612 1,345
Exports 1,202 < 4,619-
Private terminals 15,701 41,258
Imports 10,456 26,810
Exports 5,245 , ) 14,448
Total 17,515 47,222
Imports 11,068 ) 28,155
Exports 6,447 i 19,067

(U-nggz ,1,000 t?'ns)

As can be seen in this table, the amount of cargo to be handled in the porc.in 1980 is
estimated at about 17.5 million tons {11 million of imports and 6.5 million of exports) and by the
end of the first stage in 2005, it should rise to approximately 47 million tons (28 million of

imports and 19 million of exports). Table 3-12 shows estimates of the amount of cargo handled in
port each year for each type of industry.

(B) Amount of cargo handled in the pore according to the types of industry as proposcd by
the Survey Team .

At Recife, the Survey Team found our that APL had investigated the selection of
industries to be introduced into the Suape Coastal Industrial Estate separately, from the study by
TRANSCON. Table 3-13 shows the amount of cargo to be handled in Suape Port as estimated for

Table 3-13 Amount of cargo to be handled in the port (estimates of the Survey Team)

(Unit: 1,000 tons)

1st stage final plan
Collective Port 1,814 5,964
Imports 612 . 1,345,
Exports 1,202 4,615
Private terminals 18,156 . 84,189
" Imports w0018 T "4gs554°
Exports 8,138 ¢ T 735,635
Total 19,970 : - +-790,153 3
Imports - 10,630. - 51 - 49,899 -
Exports 9,340 40,254
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the Stage [ and the final stage of the plan respectively on the B'g'sis.of thc tjrpfs ?f_in@usfry
proposed by the Survey Team (refer to Part 1, Chapter 2, Indistrial Developrieiit) utilizing the
results of an incerview with APL personnel. As in the case of the TRANSCON estimates, the
amount of cargo to be handled is given separately for the Collective ’:;cvft anid for the' private
terminals of the industries to be established in the area. Ordinary general cargo handled at the

public whatves is not included.

According to Table 3-13, the amount of cargo to be handled in the-Stage I will be
about 20 million tons (10.5 million of imports and 9.5 miltion of exports) which is'about 2.5
million tons higher than the TRANSCON estimates for 1980 shown in Tablé 3-11. Most of this
cargo will be from steel-related industries which the Survey Team selected as a new industry to be
introduced into the region.

The amount of cargo to be handled by the time of the final plan should expand great.
ly because of such factors as the increased scale of oil refining and the pettochemical industry
which the JICA Mission proposes to introduce. The total is estimated ac approximarely, 90 million
tons {50 million of imports and 40 million of exports) which is about 1,91 times greater than the
TRANSCON estimate (47 million tons) for the year 2005. Table 3-14 shows the amounts of cargo
to be handled in the port for each type of industry. o

(3) Investigations of ship types

To determine the types of ships to be used in the Suape industrial port, TRANSCON
investigated recent trends in conventional cargo ships, barge carriers, passenger liners, tankers, bulk
carriers, combination ships, coasters, RO/RO ships and LASH ships on the basis of the types and
sizes currently in operation and under construction {orders given). ‘The argument has also appeared
that, considering the relation between the type and size of ships and the operating costs, the
decrease in the operating costs as the size of the ship increases is limited. From the results of these
investigations, the following types of ships and tonnages were used in the Suape harbor design for
the first stage plan.

However, in these investigations for the determination of type and size of ships, no
consideration was given to the relation between the types of industries to be established in this
area and the amounts of resulting cargo to be handled. Therefore, the type and size of the ships
to be handled in the port was examined only with respect to trends of each type of ship with no
consideration given to scales, layout, etc. of industries in the Suape port region.

Therefore, this is only usable as a guideline of the maximum ship tonnage for port
design purposes. In the future, it will be necessary to investigate the types and sizes of ships to
be handled considering the scales and types of industties'to be introduced in keeping with Suape
characteristics, the amount of cargo handled in the port in relation to these inldﬁgfx:jcs. the port
facilities and conditions in the countries supplying raw materials, the berth utilization rate, etc.
in order to obtain an overall evaluation. As an example, Table 3-16 shows standard sizes of ships
for various types of industries in Japan. )
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«*Table'3:14~ Volamés of cargo handled at port in the final stage

e c -
: Scale of Site area Volume of cargo hardled by port (1)
Category production (ha) Raw material Product Total
Fertilizer 1,000,000 tfy 50 1,421,206 400,000 1,821,206
o refinery’ 750,0000PSD | 750 34,425,000 22,176,000 56,601,000
(35,200,000KL/y) (38,250,000KL/y) | {24,640,000KL}y) |(62,890,000KL/y)
Peochemicals? Ethylenc equivalent
800,000 tiy 400 300,000 2,700,000 3,000,000
Automobile tires 1,500,000 piccely 15 - 1,710 1,710
25,700 tly
L Rolled stecl plate 1,260,000 tfy 40 1,280,000 378,000 1,658,000
-'-',; Seamless pipe 250,000 tfy 50 279,500 192,500 472,000
% 2 Phain pipe 24,000 tfy 5 . 4,800 4,800
Eé Secondary proccssingJ 500,000 t}y 20 260,000 100,000 360,000
& £ Casting 12,600 tfy 4 ) ) )
£ Forging 12,000 tfy 4 - 8,400 8,400
= Total 2,058,600 123 1,819,500 683,700 2,503,200
- Alumninum tefining 200,000 t}y 70 618,000 70,000 638,000
£ Aluminum rolling 50,000 t/y 17 10,000 10,000
T £ Aluminum building
E3 materials 3,600 tfy 2 720 720
£ 2 Duccastings 3,000 vy 2 600 600
% Copper &alum. wite 20,000 t]y 5 4,000 4,000
" Total 76,600 tfy 26 15,320 15,320
Nonferrous metals 720,000 tfy 70 780,000 576,000 1,356,000
52 ?Automobilcs 60 25,000 12,500 37,500
‘-CE -;: _g Cargo teansport vehicles 4,752sezly 40 24,620 24,620
= E Total 100 49,620 12,500 62,120
£Z Repair dock 7.10 104 DWT 30
0] E Building dock 50 104 DWT 120 140,000 146,000
Cement 9,000,000 t/y 100 4,000,000 9,000,000 18,000,000
Industrial port rotal 1,854 48,553,326 35,635,230 84,188,556
Sugar 2,735,000 2,735,000
g Wheat 1,345,000 698,000 2,043,000
o Molasses . 925,600 925,000
£ Alcohol 181,000 181,000
2 Vegetable oil 80,000 80,000
Y Totl 1,345,000 4,619,000 5,964,000
Gargo handled at Suape Port 49,898,326 40,254,230 90,152,556

Note: For breakdown of raw materiafs by destination, see Table 2-13. 1. 1KI=0.9t. 2. All derivatives, 3,850,000 tfy

3. For sale to shipyard.

Table 3-15 Types of ships to use the collective port

Type of ship Tonnage
Conventional cargo ships and freighters 15,000 - 22,000 DWT
Bulk carriers and combination ships 125,000 DWT
Tankers - crudeoil 135,000 DWT
‘ - oil products 60,000 DWT
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Table 3-16 Standard ship sizes for various types of industry in Japan

'

Industry Maximum ship size Avcragc‘: size. ; Oriﬂ
il refining Crude oil 200,000 - 450,000 - Middle East, Indonesia
Oil products
Pesrochemicals Raw materials Transshipment base Australia
12.160,000
Industrial salt Kashima 60,000
Products
lron & steel Raw materials Iren ore
20 - 350,000 80,000 Brazil
(all processes) Coal 110,000 50,000 Auvstralia
Products Export 50,000 10- 30,000
Domestic 4,000 1-2,000
Automobiles Products 20- 30,000
Aluminum refining Raw materials 20- 30,000 Australia
Products e

Considering port facilities and conditions in export and import countries, the maximum and
average sizes of ships entering the Collective Port are proposed as shown in Table 3-17.

(4)  Stwudies of pore facilities
(A) Required number of berths

In the TRANSCON Report, there is no explanation about the types of industry to be
established which will use private terminals and only the required number of berths for the Collec-
tive Port are calculaced. .

The required number of berths is calculated from the following formula on the basis
of the numbers of ships of several classes normally entering the port, the time each ship occupies
a berth, the number of days the berths are operated each year and the rate of utilization of the
berths.

Required number of berths = (Number of ships entering {Time ship occupies berth
port annually) * [days/ship])
{Berth utilization rate) (Annual q;;'rﬁj;cr of days of
* operation)

Il

- LI IR
Note:  The *time ship occupies berth’ includes the mooring and idle time as well as the loading
and unloading time. S

e

-
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T;lblé 3-:17“_élmrac:tc'ristics of ships using the Collective Port

¥
H

cugo Type o;f , Veasels DWT Cargo Length Beam Draft Depth
shipping [~ - - . voyage (¢) (m) {m) (m) (m)

— R - .
wheat Brazilian (Avr.) [Cargo ship 10,000 8,000 165 24.3 8.0 9.1
Max)) ' 15000 | 12000 | 210 28.5 9.5 10.6
R [N-Iax.) Bulk carrier 25,000 20,000 165 22,0 2.0 10.5
Forcign (Ave,) |Bulk carrier 38,000 10,000 184 25.0 10.2 11.5
(Max.) ’ . 60,000 48,000 217 31.0 12,2 135
S-ugtﬂ Sacks | Cargo ship 25,000 20,000 257 33.0 10.9 12.0
Foreign (Avr.} |Bulk carrier 80,000 64,000 240 34.0 133 14.5
(Max.) ’ 125,000 | 100,000 278 40.0 15.3 16.5
Liquid Veg. oil Cargo ship 15,000 12,000 210.5 28.5 9.5 10.6
ca1go Alcohot Tanker 25,000 20,000 fo4 24.5 10.9 12.0
Molasses ’ 38,000 30,000 190.5 27.4 11.6 12.7

However, at present it is not clear how many ships of each class will enter Suape Port,
what sorts of the cargo handling equipment will be installed, etc. and therefore, the calculation
of the rcgum:d number of berths {required length of berths) for each type of industry has been
calculared on the basis of the standard cargo handling capacity per berth in Japan. Table 3-18
shows the calcuiatxons of berth lengths for the private terminals according to the types of
industry established in the Suape Coastal Industrial Estate. According to these results, the total
length of wharves required, including dolphins and jetties, is as follows:

- Stage | approx. 2,500 m
Final stage approx. 11,000 m

However, this calculation of the required berth length is only a rough estimate to
determine the'necessary scale of the Suape port and this values of the handling capacity of the
private terminals can vary considerably depending on the set conditions. Therefore, in the future,
further detailed-studies will be required for each of the private terminals on such conditions as
the size and number of ships entering and leaving the pore, the specifications of the proposed
cargo handling equipment, the number of days of operation and the actual operating time per
ship. :

As the required number of berths for the collective port, the construction of the
four berths is proposed in the TRANSCON Report. According to this report, sufficiently
smooth cargo handling can be expected because the maximum berth utilization rate will be (at
the time of the final plan) 50% as shown in Table 3-19.
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Table 3-19 | ;Berth utilization rates in the Collective Port
for various typcs of mdustry

§ Stage 1 (1980) Final stage (2005)
S].l%t‘;- P bulk ) 18% 3B8%
o bags 10 42
Molasses T 6 36
Alcohol - 9 14
Vegetable:oils 2 6
Wheat - imports 35 39
. exports 12 27
Total 92 202
Averagc'};_ﬁliz;tion rate per berth 23% 50.5%

Source; TRANSCON Report, *Port System’

The above four berths are planned for 125,000 DWT, 80,000 DWT, 60,000 DWT
and 25,000 DWT rcépéctivcly. The total wharf length needed will be about 1,000 m.

(B} Dimensions of water area
The water area of the harbor is classified into nine sections shown in Fig. 3-7 and

the ship size, warer depth and width for each section have been compiled accordingly. An out-
fine can be given as follows.

Fig. 3-7 Subdivisions of the inner harbor

. Ships to be handled in each section: The size of the ships entering the each section
{basin and channel) and the kinds of cargo handled for each section have been planned as shown
in Table 3-20: -
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Table 3-26 Types and sizes of ships for'each harbor section ,
R EIHTRTES P Y

Section Industry LT T kg T
Area | Ol ) recminat ‘ 135,000 DWT ™
Cement . ]
] Fertilizers 1986 60,000, *, ..
Phosphate ores After 125,000 .7,
11 Wheat imports 60,000:-*. .7
. 80,000
w Wheat exports 25,000 °
63000
v Containers, ete Containers . 43;‘0(.)0 "
Bulk . 50,000 -
VI Iron and steel 135,000 °
VIi Oil products ‘ @0,900 : 7
vin Bulk 50,000 °
IX Aluminum & fertilizer 25,000 *

Required water depth: The required depths of the channels and mooring basins
have been planned by adding the keel clearance to the draft of the ships concerned. The kecl
clearance is considered including squatting, the influence of waves, the keel clearance necessary
for manoeuvering ships, sounding error and dredging error. The depths of the each section have
been planned on the basis of these concepts as shown in Table 3-21.

The standard keel clearances are normali;r as ééliows:

Open sea channels 20% of draft
Quter harbor channels 15% of draft
Inner harbor channels 10% of draft

The water depths in the TRANSCON Report are considered to be suitable for fulfill-
ing the required conditions.

Widths of chavnels: The widths of the access channel and the inner harbor channels
have been planned as follows:

Access channel: five times the ship width of the maximum ship size in
consideration of one-way navigation ’
Inner channel: The width of the inner harbor channels shall be the

required width'(5.8B + 50m) in the case of one-way
navigation of the largest'ship for the area when ships
are at mooring on both sides of the channel.

R P A SV N L

As can be seen in the figure sho»_\:'n here, the .ﬁj.c-tion of the channd"sht;ws 2 dredging
slope of 1 : 5 and pier head line is the toe of slope. On the basis of the above concept, the channel

P
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width is planned as in Table 3-22,

Miscellaneons: It is planned that the : :
harbor entrance will have a width of 320 m and a R .
depth of 20 m, same as in the case of the entrance
channels. From the harbor entrance it is about
1,200 m to the opposite coast line, so that ships
of the 210,000 DWT class can stop even when
entering the harbor at a speed of 5.5 knots.
Ships of the 370,000 DWT class can also enter the
harbor since the VLCCs can turn without tugboars
if the turning basin has a radius of 2.3L. Areall is
planned as partially anchorage area for waiting
ships where quarantine, berthing and exit control
and customs inspections can be performed so that )
demurrange will be reduced compared with waiting
offshore outer harbor.

Table 3-22. Width and depth of channels

: Water St M . }
District | Size of typical ship Width {m) Depth 8% Final stage %, SI26 vesse
(m) ! for two-way traffic
Access 135,000 320 20.0
channe( ' i °
f 135,000 1,200 18.0 o
(Turning basin)
60,000 135 o
{}] 2
125,000 320 165 | o 20000 DWT
60,000 13,5
H1 250
80,000 14.5 o 20,000 DWT
25,000 10.0 o
v 25
63,000 20 13,5 o | 20000DWT
v 50,000 2590 12,5 o 20,000 DWT
VI 135,000 320 17.5 o 50,000 DWT
Vil 60,000 250 14.0 o 20,000 DWT
vill 50,000 210 12.5 o Barge
v 25,000 180 10.0 o Barge
(5) Industrial and harbor layout . € - L,

Y

According to the currenc dredging plan,-the total length-of-the -waterline will be
approximately 30 km at the final stage and about 8 km ar the first stage. However, the'required
!ength of berths for the types of industry presently proposed is 3.5 km in the Gist stage.and 12 km
in the final plan, including the length of the berths of the collective ;portf T héfcforc: the waterline
is long enough 1o permit the construction of new public berths, the introduction of new types of
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industry, etc.

The industrial and harbor layout will be based on the following concepts:

1) The industrial layout will be based on the types of industry to be introduced into the
Suape as shown in Table 2-14.

2)  Each coastal industry will have its own private terminal.

3)  The berths for crude oil tankers in the final plan are considered accommodating
ships of the 200,000 DWT class so they will be offshore sca berths. However, in the
first stage of the plan, there will be berths inside the harbor for ships of the
135,000 DWT class.

4]  According to the results of surveys performed to date, the number and sizes of ships
entering the harbor and the scale of the facilities such as the channels, anchorage
basins-and the necessity and scale of the protective structures such as breakwaters
are not clear. Therefore, tentatively the plan for these facilities is based on the
TRANSCON Report, and further considerations will be given in this report on
technical probleins which must be studied in the future.

Fig. 3-8 shows the industrial and harbor layout at the final stage based on the
abave concepts.

{6) Dredging of channels and mooring basins and land reclamation for factories

The maximum depth of dredging for channels and mooring basins will be -20 m for
the harbor entrance channels and -18 m for the inner channels according to the present plan.
The soil condition up to a depth of 20 m consists mainly of sand in the Ipojuca river area, while in
the Massaﬂg&na River the sea bed is mainly clay interspersed with sand. The soil to be dredged for
the channels’ and mooring basins consists of sand, clay and small amounts of sandstone and it is as-
sumed that the dredging will be easy. TRANSCON planned to use drag suction dredgers and cutter
suction dredgeis but the use of grab dredgers should also be considered.

The dredging and land reclamation plan is as shown in Fig. 3-9. In the first stage, the
dredging will be mainly in the center channel. Of the 15 reclamation areas, four will be builz up
to a prescribed heighe and eighe up to the spring tide level to balance the amount of soil.

Table 3-23 shows a comparison of the amount of soil dredged for the channels and mooring
basin and the amount used for land reclamation. The total amount of soil to be dredged will be approxi-
mately 170 million cu. m of which 120 million cu. m will be sand, 40 million cu. m clay and one
million cui. m sandstone. The amount to be dredged in the first stage has been calculated as approxi-
mately 80 m:lhon cu. m. For the industrial layout proposed by the Survey Team, the southern
end of thc ccntcr channel {(cement terminal area) will require extension of the channel by about
750 m :md further dredging of about 6 million cu. m is estimated.
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Fig. 3-9. Dredging and reclamation plan
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Source: TRANSCON report
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Table 3-23 Amounts of soil in circcigingi'd;lJ téclamation

{Unit: 1,000 cu. m)

Soil to be dredged Soil for land reclamation
‘Total 167,110 81,223
Seage [ 90,917 54,564
Stage Ul 76,193 26,659

»

The land to be reclaimed for factories will have an area of about 2,600 ha, of which gh,
1,000 ha is to be completed in Stage ! and approximately 1,300 ha is.to be built up to the
spring tide level. The amount of soil necessary for this reclamation will be 55 million cu. m in the
Stage I and 27 million cu. m in the Scage II, for a total of 81 million cu. m. The excess soil from
the dredging which is not used for reclamation will be thrown away offshore except for some
sand which will be used to build up the reef.

The most suitable dredgers for the amount and the nature of soil and the operating
distances have been selected on the basis of a calculation of the operating costs of certain types
of drag suction and cutter suction dredgers. The costs of the dredging work were then caleuiazed.
According to these calculations, the average unit price for dredging and land reclamation will be
Cr$ 6.48/cu. m, This is a little cheaper than the unit cost using pump dredgers in Japan and there
will probably be some increase in the actual costs.

The first stage industrial layout proposed by the Survey Team differs from the
above-mentioned Stage I land reclamation area but there will be sufficient soil available to cope
with the change in the reclamation area.

{7) Work schedule and construction costs

In the work schedule and investment plan in the TRANSCON Report, only the
first stage plan has been studied for che port. Fig. 3-10 shows the work schedule for harbor
construction. The first stage of the harbor construction has been planned to cover 11 years.

Fig. 3-10 Harbor construction schedule

75176177 |78 |79 80 i81 |82)83|841)85

Dredging & embankment
Protection works

Port inlet

Pier

Installations for wheat
Installations for sugar
Installations for liquids
Complementary works
Navigation aids
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~1The total-harbor construction costs aré estimated as Cr § 1 billion which is 50%
of the total project investment for mfmstructure of approximately Cr 8 2 billion. The port
budget is as follows: -

. PR
r '\‘ ¥
. t AT .

‘Dredging and land. reclamatlon Cr$ 462,234,000
Drcdgmg of access and ihner harbor channels and land reclamation

Collective Port Cr$ 378,183,000
“Terminals and berths for sugar, wheat and vegetable oils

Protective facilities Cr$ 86,137,000
Raising and extending the recf, breakwater and port entrance protection

Navigational aids Cr$ 25,000,000
Signals, buoys, VHF, tugboats, etc,

Total Cr§ 951,554,000

‘This harbor budget does not include the construction costs for the industrial port
{private terminals).

(8) Opinions concerning the TRANSCON Report (Port)
(A) Brazil industrial port concept

Strictly speaking, there are still no coaseal industrial areas in Brazil of the type which
have been developed in Japan. The close connection between industry and the waterline such as
in Kashima harbor which can be cited as a madel has not been achieved in actual fact. Thisis
probably duc to national and historical differences between Japan and Brazil. Itis only natural
that concepts conccrnmg coastal mdusmal areas in Japan, which depends on imports of raw mate-
rials most of which are proccsscd and then reexported as finished products will differ from those in
Brazil which has a cllmatc and customs very different from Japan’s, which is self-sufficient for the
necessities of life.

It goes without saying that the layout in a manufacturing plant must assure minimum
transport costs from the intake of the raw materials up to the shipment of the finished products
and it is no exaggeration to say that costs in the manufacturing industries are determined by trans-
port chargcs If both the raw materfals and the finished products have to be shipped by sea, then
the factory should havé its own wharves, and secondary land transport should be planned to make
considerable savings for both incoming and outgoing shipments. For this reason, all companies

secking to enter a Japanese coastal industrial estates make great efforts to secure and utilize the
waterline.

i

Tn Brazil, the degree of dependence of industry on sea transport is unclear buc since
the counery has 2 3,000 km coastline and most of the cities are located on the coast, it appears
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that the dependence on marine transport is high even though many natural résources are lacated il

.3 Tt e e Y
“ L .

in the Suape industrial port plan in the ’I‘RANSCON Report, tliere are notcd specialiyy
marine terminals for sugar export and wheat import which are called the Collective Port. Howeye,
these are not private terminals; they are collective terminals designed.-to Inndlc only one commody,
They are also some distance away from the factories. In the TRANSCON Report, there is a
reference to the cstablishment of types of industry which will require.private terminals in Suape by,
in Brazil, most of the terminal facilities in industrial ports are collective terminals which handle one
type of commodity as mentioned previously and secondary land transport between factories does
nat seem to be much of a problem.

In the Aratu port of the Aratu Industrial Estate which the Survey Téeam visited, raw
materials such as various types of ores are unloaded by the same unloader at the wharves which
are still under construction, carried by belt conveyor to a large open storage yard and stacked by wh;
appeared to be a common stacker or rectaimer {not clear because it was still being assembled). Thep,
these materials are to be distributed to the various factories by truck. Outgoing shipments and
exports are handled in the reverse order.

Such an arrangement is probably rational and cconomical in the Aratu Industrial Estare
because of its size {about 400 sq. km} and the types of industry located there but ac the time of com
pletion, it is planned that the port will handle 12 million tons annually, including ships of the
100,000 DWTclass. If this type of coastal industrial cstate is also being considered for Suape, the
construction of the port will then be different from that of Kashima. Therefore, the character of
the Suape industrial port will be decided by the selection of the industries to be developed in the
estate.

(B) Concept of the image plan and the resulting staged plan

In the TRANSCON Report, a wide range of problems related to the toypes of industry
to be established, the regional plan, the land uvtilization plan, the infrastructure plan 1ncludmg the
port, etc. are covered. However, to obtain an over-all undcrstandmg and also to explain the mutual
relations between the various parts, it would be better to divide the overall report into an image plan
and a part concerning actual development measures to be taken, and join the two together by an
item correlating the two parts.

(C) Amount of cargo handled in Brazilian ports

Table 3-24 shows the amount of cargo handled by Brazilian ports cxtractcd from
data obtained from PORTOBRAS with the cabo:agc for coas:al sh:ppmg calculatcd Table 3.25
shows the amount of cargo handled in Japanese ports. . ;

. a- e
. a4
3

In comparisons of Japan and Brazil from’ these tables, Brazd handlcd approximately
180 million tons of cargo in its ports in 1974, while Japan handled 2,630 mllhon tons in 1973.
Although Brazil has an area 23 times that of Japan and almost thc same, popu]atlon it handles
only 1/15 of the cargo in its ports. .

¢

“ ¥ w X
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Table 3-24 (1) .Cargo volumes handled at Brazilian ports, by registry of vessel

{Unit: ton)
1972 1973 1974
Arrivals Foreign . .35,580,907 48,301,229 56,989,834
Brazilian 17,273,399 19,593,077 21,109,892
Total 52,854,306 67,894,306 78,099,726
Departures Foreign 47,351,264 65,117,201 79,672,727
Brazilian 10,142,316 12,877,665 18,667,154
Total 57,493,580 77,994,866 98,339,881
Total Foreign 82,932,171 113,418,430 136,662,561
Brazilian 27,415,715 32,470,742 39,777,046
Total 110,347,886 145,889,172 176,439,607

Table 3-24 (2) Cargo volumes handled at Brazilian ports, by cargo type (grain or general cargo)

{Unit: ton)
1972 1973 1974

Arrivals Grain Solid 13,412,692 14,354,891 16,314,159
Liquid 32,583,255 44,498,495 51,007,657

General cargo 6,858,359 9,040,920 10,777,910

Total 52,854,306 67,894,306 78,099,726

Departures | Grain Solid 39,816,779 54,383,323 73,000,644
Liquid 8,789,684 11,970,058 16,534,680

General cargo 8,887,117 11,641,485 8.804,557

Total 57,493,580 77,994,866 98,339,881

Total Grain Solid 53,219,471 68,738,214 89,314,803
Liquid 41,372,939 56,468,553 67.542.337

General cargo 15,745,476 20,682,405 19,582,467

Total 110,347,886 145,889,1:12 176,439,607

Source: PORTOBRAS
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Table 3-24 (3) Quantities and ratio of g“cucr;il cargo and :giiiﬁ‘f- PO

{Unit:. tonand %) ..

3

1971 1972 1973 . . 1974
Grain | Solid 52,281,061 53229471 .| . 68,738,214 /1. 89,314 803
Liquid 30,919,162 | - 41,372,939 56,468,553 : | ' 67,542,337
Total 83,200,223 | * 94,602,403 125,206,767 | - 156,857,140
General cargo 12206322 | © 15,744.476 20,682,405 19,582,467
Tatal 95,406,545 110,347,886 145,889,172 176,439,607
Ratio | Grain 87.2 - 85.7 85.8 889
General cargo 12,8 14.3 14.2 11,1
Table 3-24 (4) Past rccords and projections of cargo volume handled at port
{Unict: ton)
Foreign ships ‘ Brazilian ships
Total
Imports Exports Total Imports Exports Tota)
1965 18,039,804 17,567,989 35,607,793 10,760,855 5,428,370 16,189,225 51,797,018
1966 | 19,358,339 | 18935039 | 38293378 | 12,917,041 6,043316 | 18,960,357 | 57,2533
1967 18,844,947 20,322,866 39,167,813 14,690,399 6,648,035 21,338,434 60,500,247
1968 | 22,728,984 | 22,436,023 | 45165007 | 16,223,658 7,394,422 | 23,617,780 | 68,782,787
1969 19,375,954 28,972,401 48,348,355 15,499,793 8,792,651 24,292,444 72,640,799
1976 | 20,865,618 | 37,507,929 | 58,373,547 | 14,458,098 9,046,480 | 23,504,578 | 81,878,125
1971 24,495,065 44,142,899 68,637,964 16,804,308 9,963,876 - 2;3.768.134 ° 95,406,148
1972 | 35593,018 | 47,357,831 | 82950849 | 17,275,100 [.10,121,755 |-27,396,855 | 110,342,704
1973 | 48,301,242 | 65117958 | 133,419,200 | 19,593,084 | 12,878,217 | 32,471,301 |-145,890,501
1974 54,989,834 79,672,727 | 136,662,561 21,109,892 | 18,667,154 39,777,046 -).176,435,607
1975 199,239,792 96,299,213 | 295,539,005
1976 223,201,352 96,299,221 [:319,500,573
1977 247,162,912 96,299,230 | 343,462,142
1978 271,124,472 96,299,239 | 367,423,711
1979 295,086,032 96,299,247 | 391,385,279
1980 319,047,591 96,299,257 | 415,346,848
1981 343,009,151 96,299,266 ] 439,308,417
1982 366,970,711 _|» 96,299,275 | 463,269,986
1983 390,932,271 96,299,283 | 487,231,554
1984 414,893,831 96,299,292~ | 511,193,123
1985 438,885,391 96,299,301 | 535,154,692
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. Table 3-25 .. Volume ‘of cargo handled at Japanese ports

e

Million Tan “+ *f*ci 1965° 5 | 11968 1970 1972 1973
Tosal cee|me 80820 .| 1,360.2 1,852.5 2,224.5 2,630.6
(1)« |- - 32020 | 5407 672.4 729.0 1,004.8

(2) 488.0 819.5 1,180.1 1,495.5 1,625.8

Eport 29.9 436 59.9 74.1 78.9
(1) 224 - 32,0 419 471 47.2

. (2) 7.5- 116 18.0 27.0 31.7

mport C 211.8 353.4 493.0 548.0 642.7
(1) 54.1 86.5 98.4 95.5 116.3

(2) 1577 « 2669 294.6 452.5 531.4

Cibotage 515.7 723.0 883.4 992.2 1,153.3
fexcept feery) (1) 220.7 302.3 318.2 332.1 381.3
(2) 295.0 420.7 565.2 660.1 772.0

Fetry B 50.8 2402 416.2 609.6 750.7
(1) 23.0 119.9 213.9 253.7 460.0

(2) 27.8 120.3 202.3 335.9 290.7

{1) Public berth

{2) Private termipal

»~

Fig. 3-11 Past record and projections of cargo volume handled at port {Brazil)

1,000,000 tons)

500}

400 |
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Although there arc probably statistical problems because of different ranges and
bases of classification, 73% of the cargo handled in Japan is handled by domestic shipping while
only 22.5%, the reciprocal of the Japanese percentage, is in Brazil. In the future it is predicted
in the above data of PORTOBRAS that Brazilian domestic shipping will remain at the same leve}
with an expansion rate of zero. However, after the oil crisis, it is said that the stress will gradually
shift from trucks which are convenient but have a high fucl consumption to large scale transpaor
by railway and ships. .o ST i

If there is an occasion for changing the basic concepts behind cconomic pl'anning in
Brazil, shifts to marine transport and an increase in goods tra_nsportcd‘ba}; 'cabq:taéc [ﬁig}lt occur
and such changes would naturally have some effect on the Suape port developmént plan,

oy
3. Plans for Infrastructure Other Than the Port and Harbor

*~

(1} Scope of Review of TRANSCON Report

The preliminary survey on the Suape Project was commissioned by DIPER to TRANS.
CON, which submitted an interim report in 1975. The company, at the same time, undertook the
detailed design of a portion of the highway system and water supply system, and is reported to have
completed same as of January, 1976.

Review of the proposed project was made on the basis of the TRANSCON report as
well as data obtained through on-the-spot surveys and hearings in Brazil.
L

Items reviewed in respect to infrastructure other than port and harbor are as follows:

Highway System

Railway System

Water Supply System

Flood Control System

Power Supply System and Telecommunication System

The sewerage system was reviewed to the extent of the contents of the Resume.
{2) Outline of the Highway System
(A} Outline of che plan
The highway system in the proposed site for the Suape Coastal Industrial Estate
includes provision of roads within the residential and industrial districts covered by the project,
provision of a road network to connect both districts, and access roads to connect these roads to

the regional arterial highway of the area. Highway construction work will be done in stages, but
the TRANSCON report limits itself to the first stage program only as outlined below:
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Road length:

. Designation Length
-Main Access 1.60 km
Main D:stnbunon Trunk 5.60
Port Road' 1 5.30
Port Roadn3 . 2.57
Port Road 4 (Part) 4.07
Port Road 5 {Fart) 2.60
Townsite Access 1 3.75
Townsite Circuit 3.70
Secondary Access to the Refinery 1.78
N.S. of O. Access (ZR1) 1.15
Access to the Cement Plant 1.20
Road 1 (ZR2) 2.40
Road 2 (ZR2) 1.50
Road 3 (ZR2) 2.20
Road 4 (ZR2) 0.70
Road 5 (ZR2) 2.00
Total 42.12 km

(B) Approaches for planning

Estimation of traffic volume: Estimate of generated traffic is roughly broken down
into two categories: the commuters’ traffic between the residential and industrial districts and
freight traffic from and to the industrial district. The estimated traffic volume is arrived at by
adding intra-district traffic to these two major traffic flows. The TRANSCON report, however,
does not clearly specify the method of estimation.

The commuting traffic between the residential and industrial districts has peak
houts twice daily, in the morning and evening. Since freight vehicles in these hours are not many,
the number of traffic lanes is primarily determined on the basis of commutation traffic volume
with some provision made for freight vehicles.

The estimated lane capacity is based on the method indicated in the Highway
Capacity Manual. In assessing traffic volume, all vehicles are converted into passenger cars at the
following ratios: N

1 bus = 3 cars
1 truck = 3Scars

Generation of bicycle traffic is also anticipated within the residential district and between
the residential and industrial districts. For this reason, provision of a bicycle lane is planned for
all related roads. The bu:ycle traffic volume, however, has not yet been estimated.

It is ancicipated that 90% of commuters from the residential districts will urilize

buses when Stage I program is completed, and installation of bus stops is planned along all
related roads.
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Typical cross section of rga51§ .

Port route & subsidiary distribution road

1.50,, 3.00 o 3.60 3.60 3.00 '1.50
~ ~ 1 |
0.5|0 OI.SIO
shoulder ‘Trafﬁc lane { Shoulder Traffic lane
Bicycle lane Bicycle lane
Green belt Green belt
Primary access road
0.50 3.00 3.60 3.60 3.00 0.50
- - T
/ shoulder Traffic lane{ Green belt Traffic lane
Green b;lt Shoulder
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Federative government geometrical design standard for highways™

Applicable to jmproveme

-

nts
. Class : <.
Terzain 0 T 1i R
1. Design speed {(km/h) Flat 100 _ 100 s :.-.~80 60
Rolling 80 80 _ . 60 40
Mountainous 60 60 : 40 30
2, Minimum turning Flat . 430:. 340 200 ° 110
radius of curve (m}) Rolling 230 280 110 50
Mountainous 160 220 50 .30
3, Maximum longicudinal Flat 3 3 3 4
gradient (%) Rolling 4 4.5 -5 6
Mountainous 5 6 7 8
4. Stopping sight Flat 150 150 100 75
distance (m) Rolling 100 100 75 50
Mountainous 75 75 50 -
5. Passing sight Flat 650 650 500 350
distance (m) Rolling 500 500 350 175
Mountainous 350 350 175 —
6. Traffic lane Flat 7.50 7.00 7.00 7.00
width (m) Rolling 7.50 7.00
Mountainous 7.50 7.00 6.00 6.00
7. Shoulder width Flat 3.00 2.50 2.00 1.50
Rolling 250 | _2.00. 2.00 1.20
Mountainous 2.00 1.50 1.20 1.00
1.50 1.00 1.00 .0.80
8. Right-of-way Flat - 50 - 30 30
width (m) Rolling - 70 40 30
Mountainous - 80 50 50
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Federative government geometrical design standard for highways

New construction

Terrain Class
e S 0 I 1 1
1. Design speed (km) Flat 120 100 80 60
Rolling 100 80 60 40
: Mountainous 8o 60 40 30
2. Minimum turning Flat 570 380 230 130
radius of curve (m) Rolling 380 230 130 50
- Mountainous | 230 130 50 30
3, Maximum longitudinal Flat 3 3 3 4
gradient (%) Rolling 4 4,5 5 6
Mountainous 5 6 7 8
4, Stopping sight Flat 210 150 110 75
distance (m) Rolling 150 110 75 50
Mountainous 110 75 50 -
5. Passing sight Flat 730 650 500 350
distance (m) Rolling 650 500 350 175
’ Mountainous 500 350 150 -
6. Traffic lane Flat 7.50 7.20 7.00 7.00
width (m), Rolling 7.50 . 7.20
Mountainous 7.50 7.20 6.50 6.00
7. Shoulder width (m) Flac 3.50 3.00 2.50 2.00
3.00
Rolling 2.50 2.50 2.00 1.20
Mountainous 1.00 1.00 1.00 0.80
8. Right-of-way Falt - 60 30 30
width (m) Rolling - 70 40 40
Mountainous - 80 50 50
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Basic design:

Route selection was made on the basis of a 1:10,000 map enlarged from a 1:30,000
aerial photographs. C e e e _-._,: R

DNER'’S Regulation No. 3602 was used for gcomcmcal deSJgn stnndard Accordmg
to this standard, the minimum curve radius is 380 m, and the maximum longuudmal

gradient is 2%. (Class “0") o Tt

LI Al
For Port Access Roads, Class “1” standard was used. The minimum curve radius is
245 m, and the maximum longitudinal gradient is 3%. ~ - :
The Mission is informed that there is a separate vo]ume contammg thc plan and
pmfiic for each road, but since it is nor on hand, the survey team was unable to

review same. . ) . .

Regarding earthwork, the slope is 1:1 for cutting and 3'(Harizontal):2 (Vertical) for
filling, with the exceptions, however, for special places.

A typical cross section is shown for the proposed earthwork transversing the man-
grove area near the seashore.

The pavement design is based on the traffic projected for 20.years. Although the
design is based on the C.B.R. value, no specific design method is indicated. -1t is
likely, however, that the AASHO design method was used. For surface layers,
the idea seems to be that of applying two layers of asphalt emulsion at the outset
and changing to bituminous concrete as the traffic volume increases.

Six bridges are to be built, and while their span and léngth are shown, neither
location maps nor information as to type of bridges are available. -

The following drainage facilities are planned:

Caves and Grade Culverts Benches :--
Deep Drains Protection Ditches
Gutters Plant Coverings

Cost of higlway construction:

Givil work Cr$: \21‘,3;.9 .
Drainage Facilities 6,395
Pavement 35,623
Bridges 4,799
Total Cr$ 68,146 (USS1 = Cr$ 8)
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SCHEME OF RAILWAY SYSTEM

T g -

“HHHHHE - Railway (Master I‘fl‘.‘n) Escala Grafica
-t DstStage - ——— DIPER
0051 2 3km TRANSCON §. A.
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As of the present time, the above construction costs are no longer realistic and need
to be modified.

(3) Railway System

There is a plan to build a new, single track ral]way, about 26 km long,’ under the
Suape Project. This railway is planned as a feeder line lcadmg to Suape Port, brnnchmg ‘off at
nearby Cabo located west of Recife, of the Federative Government' Rallway (R.F.F.S.A.) which
connects the northern and southern coasts of Branl The plan also lncludes 1bout 14 km total
track length in the marshalling yard. e ; :
* ¥

The following shows major design condmons and volume of construction wark,
(Reference may be made to the plan, “Scheme of leway Systcm ) '

(A) Design conditions

(Maximum gradient) (Minimum horizontal curve radius)
i

Main track 5% 350m’

Port sidings 5% 245 m

(B) Volume of work

Clearing area

Earthwork 1

(filling) (cutting) : {borrowing)
1,289,000 m? 465,000 ;ns 850,000 m?
Tracks

main and branch: about 26 km
marshalling yard: about 14 km

Bridges {width 5.10 m)

Span 10m 18m 2Im 40m
Number One One One Two

Estimated total construction cost

#
Main and branch lines Ce$ 29,000,000
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Marshalling yard Cr $ 30,000,000
. .-:('f;ln;:né):.»f Since abové estimate is as of Octobec 1974, substantial revisions will have 1o be made.
(4) Outline of WiterSiipply/Fiood Control and Harbor Purification Water

(A) - Hydrological summary
Ta. . K

Source of water: Sources of water for this project are the Gurjan River, Pirapama
River, Massangana River, Ipojuca River and underground water, as follows:

1)  Gurjan River
A tributary of the Pirapama River and downstream of Cabo, the Gurjan River is one
of the water supply sources for the city of Recife. The catchment area at the location
of the dam from which water is supplied to Recife City is about 114 km? and her
regulated discharge is estimated ta be about 115,000 m3 /day. Of this total, about
65,000 m3 /day is supplied to Recife City, and the balance of 55,000 m*/day or so will
be available for use at the Suape Coastal Industrial Estate.

2} Pirapama River

- 4

One of the major sources of water in this region, the Pirapama River is anticipated to
have a minimum regulated discharge of abour 340,000 m?/day. Six months of
cansecutive observation performed in 1974 recorded the minimum discharge of 2.8 m*/
sec which occurred in February and a flood discharge of 66,080 m3/scc which occurred

in July.

3) Massangana River
Upstream of this river are the Tabatinga and Gangri Rivers. Base discharge of 0.3 m?/
sec is reported at the proposed dam site of this river.

i .

4)  lpojuca River _

One of the largest rivers in the State of Pernambuco, the Ipojuca has a catchment area
- 0f 3,539 km?. Originating 800 m above sea level on the borders of the Serra das
Porteiras and Serra das Guaibas, this river has a channel 245 km long and its coefficient
.for the shape of catchment area is 0.05. This river flows through the proposed site for
the Suape Coastal Industrial Estate into the proposed location of the harbor and will
-become an important source of industrial water when dammed about 20 ki upstream of
the project site. The Suape and Merepe swamps have been performing the role of a
natural reservoir, protecting against floods of rivers. Therefore, solution of the flood
«problem is a prerequisite to construction’ of an industrial estate at this particular
location:- The'chiange of river basin from the-Ipojuca River to the adjacent Bita River
not only serves to control floods but also increases water supply as a secondary effect.
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3)

6)

1)

2)

Undcrground water

A preliminary survey of underground water was carried ot in rélation’to the Suape
Coastal Industrial Estate Project. Currently, one well exists north of the proposcd
industrial estate and is being utilized. - In the south; two wells'in the'city of Nossa
Senhora do O are already in use, Oneis 63 m dcep (yleld 100 malh) and thc other
is 80 m deep (140 m®/h), and well watcr is prtccd al: Crs 0 11 pcr cublc mcter as of
April 1974 according to the TRANSCON report. Thcrc arc a few wclls m thc
Jaboatio Industrial Estate along thc F edcratwe Htghw:ly BR-lOl*north of " Suape.
These wells, however, have depths ranging between 80 10100 m and yleld ranges
between only 6 to 18 m3/h. Not only are they far from the point of utilization
compared to those in the city of Nossa Senhora do O but they also have low yields.
In addition, one 150 m deep well was. drilled at a ceramics pl:mt near Cabo city,
but its yield is not known.

Water quality

The quality of water from the above sources has been checked several times in the
past. According to analyses made in.1967, 1968:and early:1974, the water quality
of the Pirapama River and Ipojuca River is reported acceptable by international
standards. Thus, there is no particular problem in treating these waters, including
high iron content and salt in the Ipojuca River which can be successfully treated.
Particularly the water from the north well is recognized as good for drinking (sce
the plan, “Scheme of water supplying system?),

Water discharge:

Existing information

Existing information on river hydrology is limited. Although long-term observation
data at limited locations are available,. they are not satisfactory. to determine monthly
and yearly mean rainfall. As for data to obtain the correlation between rainfall and
discharge, those recorded by the only observatory in Ipojuca are available.

Climate

The climate in the area downstream of the Ipojuca River is warm:and humid, with
an annual mean temperature of 23°C and annual mean relative humidity of 83%.
In the Zona do Agreste, upstream on the Ipojuca, be]ongs to; the sémi-arid zone
and the annual mean temperature is 27°C aid the’ annual average rclatwe humidity
is 75%.The annual mean rainfall is 1,469 mm:in the P:rapama catchment basin,
and 882 mm in the Ipojuca catchment basinijes* =7 wizusiory -2

e ety 5‘:“,_!5 et ;,‘. A e T el b
Forecast daily rainfall was studied by various statistical approaches on the basis of
data over the past 53 years or so pm\nded by the: Escada Observatory.s-
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DIPER TRANSCON S.A.

iVl OIF WATER SUPPLYING SYSTEM
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Forecast Amount of Maximum Daily Rainfall (ljnlit’: mm)

e, v s,
_—
(Recurrent interval in years) | {Baisen Method) (Pearson Method lll) (Gumbcll Mcthod) (Cho Method)
; P . N o
5 106 102 * . . __| > -106
20 145 149 i L s
100 180 202 .. 183
1,000 241 274 ';; 235
1,000 297 344 } 285

S L. e
T : ’ '

In the TRANSCON report, estimates based on Gumbcll’s method are cmploycd because
of their consistency with the actual observations.

3) Discharge
Base discharge

The arid scason in this area is January through February., According to the TR ANSCON;
preliminary survey, the base bed flows are as follows:

Ipojuca (Enganho Tabocas) 1.5 m?/scc
Ipojuca  (Enganho Maranhao) 3.0 m3/sec
Pirapama  (Enganho Matapagipe) 2.0 m3sec
Massangana (Enganho Tabatinga) 0.3 m*/sec

The above figures had to be accepted only because there is no other reliable data
although the Survey Team feels somewhat uneasy since these fi igures are relatively
large compared to those for Japan. Further i mvcsugatxon and thorough study will
be in order since the base flow is an important factor to form a basis for the water
supplying scheme to the industrial estate and others.

Flood

Flood was calculated by the unit hydrograph method for a probablhty of occurring
once every 100 years as follows:

' 800 m""’lscc

[pojuca River (Enganho Tabocas)

Ipojuca River (Enganho Maranhao) 1 100 m3 [sec
Bita River (Damsite) ., 240 m"lsec
Utinga de Baixo River  (Dam site). L 86 m’ Isch
Algodoais River {Sltc of Proposed Rallroad) " 100 m [sec
Jamsim River (Site of Proposed Rallroad) 40 m®/sec
Prego River (Site of Proposed R:ulroad) 85 m?/sec
Massangana River (Inc]udlng the Unnga D:fr’ﬁ and 150 m3 [sec

proposed raxlroad)
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(8)
1)

Water supply. facilitics

Esumnte of water supply -requirement

Accordmg to thc TRANSCON report, the required water supply is estimated by area,
and-water consumption'for each area is calculated on the basis of the seale of
industry by type, standards, population and other factors for port and harbor,
subsidiary f1c1ht1es and rcs:dentlal districts.

"‘J «aen 7 L

‘Cubo Dtstnct

The d1str1cr covered includes the northern part of the green district between the port
and harbor and Cabo city but excludes the seashore. The requirements of the
Cabo district is about 70,000 m*/day.

Area Unit water Amount of
(ha) supply water supply
{m? /day/capita) {m?/day)
Industrial districts
Z1-3 633.00 30 18,990
ZI-E 176.67 30 5,300
qu;:derrtiai districts
ZRE-Cabo B 274.00 20 5,480
ZRE-Ponte de Carvalhos 168.38 20 3,370
ZRE-Novas arca oeste 341.67 20 6,830
C:}bp :
ZI{@éNavgs areas Gurjan { 211.67 20 4,230
ZR3-Navas-areas Gurjan | 661.00 20 13,220
BR-101 ,
ZR3:Navas areas Gurjan |  567.00 20 11,340
Boa Vista
. Total 68,760

Nossa Senhora do O District
The estimate covers a population of 16,661 and an area of 135 ha including the

rcs:dcntml dlStrlCt of the city, and the estimated amount of water is 2,500 m? /day
on thc basis of 150 liters/day/capita unit consumption.
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Refinery District

The estimate is 43,200 m*/day for the EIE"LE‘SElA prmlunftic::‘nﬁs

Industrial District

The estimate is 240,000 m3 /day for the industrial district,"e:&é!ilding the oil refinery

district.
.. - Arca Unit water su[;plsr- ‘Amt, of water supply
District Population (ha) (m3/dc) (m3 1d)
Industrial districts ) .
ZI-1 Industry related to port - 2, 045 00 50 102,250
ZI.2 Industry not related to port - 1,905.00 50 95,250
Z1-3 Independent industry - 1,425.00 30 42,750
ZI-4 Service/support industry - 385.00 30 11,550
Port and harbor districts
ZP-1 Cargo port - 703.33 10 7,033
ZP-2 Fishing port - 86.67 50 4,333
Administrative districts
ZCA-1 - 73.33 10 733
ZCA-2 - 33.67 i0 337
ZCA-3 - 45,00 10 450
Residential districts
ZR-2 Boasica 81,400 626.67 170 ., 13,840
ZR-4 Pontal do Cupe 4,500 150 675
Praia de Gaibu 3,400 2007 - ’ -'“ - 680
Praia de Pedras T : "
Petras 3,300 150 495
Praia de Itaprama 2,200 150 . 330
Praia de Daiva 2,800 150 L 420
ZRE-Ipojuca 8,400 150 "1,260
ZRE-Camp 7,500 100 ) 750
Total . " 283,136
(Refinery district) ~43,200
Grand total . - e e e een ... 239,936
- .3 et oA
2)  Basic concept for the water supply systcm .
. v & . o : . AT e t":

Fath. "'“""T!""‘ B

s

The water supply system must be reviewed in cons:deranon of various factors
such as available water sources, dlscharge, loc:mon the convenience “of users,
topography and transportation.: Facﬂ:tlcs matchmg the target year requirements ofa
project must be reviewed on the baﬂs ofa planmng perspectwc for a distant future.
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.dln tlus pro_]ect ‘interrelations with-the Recife District is important and an overall plan
o mtegratmg the'interests of both'should be mapped out. In other words, water

-t supply,to Recife Clty cannot be disregarded, while the effects on Cabo City, Ipojuca
- ¥ City, Nossa’ ‘Senhora do 0 City.and the Ponte dos Carvalhos District must also be

. éonsidered.3.In the master plan of this project, the water supply system was reviewed
for each of the three districts,

-The first is.the district adjacent to Caba City along highways BR-101 and PE-60, where
some plants have already. either selected their sites or are under construction, Water

. supply ficilities have also been installed, and any future planning must considered in
relation With warer, supply to Cabo City.
The second is the district covering Suape industrial district and the green area
between the Suape industrial port and Cabo City, This district is demarcated by the
Atlantic Ocean to the east, Highway PE-60 to the west and a pa:allel line passing

. through Cupe Paint to the south,

The third is the residential district at Nossa Senhora do 0 district.

The.water source to the first Cabe district is the catchment basin of the Pirapama
River. Compesa has concluded a contract to prepare the master plan for water

supply to Cabo City.

The second district is the main object of the Suape Project intended for industrial
development (industrial district and its sub-areas). Since existing data for this
district are few,; TRANSCON has begun collecting data at eight observatories

siné¢ February 1974. -Also; TRANSCON has prepared a 1/10,000, 5 m contour map
since the one available in 125,000 was not satisfactory for detailed review. Water
can be supplied to this district from the Pirapama and Manoel Gongalves Rivers or
from the Matapagipe Reservoir. This method, however, involves not only a longer
distance but also a higher cost compared to water supplied from either the Ipojuca
or Massangana Rivers. -

There are three topographically suitable locations for water supply reservoirs near the
proﬁoéed industrial estate. In addition to water supply, these reservoirs can play

an important role in controlling floods.

Bita and Utmga de Baixo reservoirs are the closest to the industrial estate, and can
be fully ucilized as its water supply sources. The Ipojuca Reservoir is primarily
planned as a flood control reservoir but it can also serve to make up for the short-
falls in the former two reservoirs.

The Bita Reservoir is formulated by earth dams at four locations and stores water from
tributaries of the Cangari and Massangana Rivers, with its surplus water flowing down-
stream into the Ipojuca basin. Water level of the reservoir is H.W.L. 45 m and L.W.L.
40 m, and the regulated water intake is calculated to be 420 liters/sec. {36,300 m® /day).
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3)

The Utinga de Baixo Reservoir is formulated by earth’ dams at ﬁvc locanons and
accumulates water. from the Massangana Rlver trlbuE:{ry, the! Utmga de B:uxo River
and the Boa Espcnnga Riveri Water lovels'of the reservoirare H,W,L:- 65 m and L.w,L,
59.5 m, and regulated water intake is calculated to be 400 htcrslscc (34 600 m:’/day)
Surplus water, according to the plan,’ ‘will be permltted to flow downstream into the

- x.":... “

Piraja basin to help supply the Bita Reservoirs st mom s v iudfes 53

The Ipojuca Reservoir, as stated earlier, is primarily planned for ﬂood control
purpose, but if water between E.L#24.7 m and E.L: 27 mi are assimed s to bc ‘usable,
an intake of about 500,000 m® [day’ will ber p0551blc Becausc of its low water level,
however, it will be necessary to pump up water more expensive than water from
Bita and Utinga de Baixo.
Raw water will be treated by a modular systcm nnd assuming a'capacity" of 75,000
m? [day for each module, four modules in all'are planned. -Each module’ will be
equipped with chemical plant, rapid coagulant, flocculator, decanter and half-

filter; the rate of filtration is planned to be 300 m? /m?/day.

v,

The third district, though small in area, is important from the point of view of
water supply because it will provide housing for'thé first people coming in to develop
the industrial estate. The projected population is 7,136 in FY 1980, 11,290 in

FY 1985, 12,785 in FY 1990 and 14,861 in FY 1995, The district is considered
physically incapable of accommeodating more than 17,000 pcoplc

Water to this district will be supphed from two wells w:th a combmcd capacity of
4,500 m?/day which should be ample to meet the estimated rcqum:mcnt of
2,500 m*/day for the projected population.’ Undergrourid water will be treated by
providing chlorinators at pumping stations.

Water supply system in Stage |

The required water supply in Stage [ is estimated to , be 80,000 m’lday as shown
below:

Industrial District

Refinery 43,200 m?/day
Aluminum Plant 1,200+
_Fertilizer Plant 24,000
Cement Plant . -3,850-
Tire Plant -
AdministrativeYDistriét . 21,520

-108-. -



4)

(1)

Residential District

,ZR-1 N.S.do O ... 2,230 m? /day
‘'ZR-2 Boasica -, 2,765
“ZR-4 Praia de Gaibu™ - 680

Total o 79,445 m? {day

.Of this 80,000 m:‘ld.;)’r, 2,230 m*/day to N.S. do O will be supplied from wells in this

district, while the balance of 77,770 m3/day is planned to be supplied from the

. Massangana-Ipojuca system. Accordingly, the amount of water intake from the Ipojuca

Reservoir will be as follows:
77,770 - (36,300 + 34,600) = 6,870 m?/day

. Notes: 36,300 m3lday: intake from the Bita Reservoir
34,600 m3/day: intake from the Utinga de Baixo Reservoir

Meanwhile, 2,765 m? {day to the residential district at Boasica is currently under study,
the underground water could be utilized.

Volume of work and estimated construction cost for Stage I program

To show the approximate scale of work under Stage I program of the TRANSCON
report, volume of work and estimated construction costs are summarized below:

Bita Reservoir

Work Earth v;olume VOlumesof rock Construction cost
(m?) (m?) (cr$)
No. I dam 72,315 3,360 520,858.00
No. Il dam 84,087 3,360 595,845.00
No. IIf dam 7,440 480 55,994.00
No. IV dam 9,915 450 71,760.00
Spillway 20,250 47,250 464,530.00
Site 172 ha 250,000.00

Total 1,966,987.00
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(2}

(3)

(4)

{3)

Utinga de Baixo Reservoir

Earth volume

Work (m3 )
No. 1-A dam 128,573
No, 2-A dam 35,325
No, 2 dam 11,188
No. C-1A waterway 23,125
No, C-2A waterway 4,910
No. 3 auxiliary dam 1,144
No. 4 auxiliary dam 1,160
No. 5 auxiliary dam 1,467
Site
Total

Utinga de Baixo - Bita waterway

Earth volume
Work

Waterway 38,351

Ipojuca Pumping Station

Work Quantity

Pump, motor (auxiliary)

Pipeline 600 m
Civil work 80m
Total

Ipojuca-Bita waterway

Work Quantity
Waterway 6,000 m

232ha’
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Volume of fock * ‘éf:.Cdnstruction cost
L (m¥) ¥ 0% (CrS)
2,987 872,537.00
1,995 260,770.00
252 _75,783.00
T +172,844.00
- +'15,467.00
-
~".7,287.00
*7,390.00
9,345.00
348,000.00
1,669,423.00
Volume of rock Construction cos
(m?) (Cr$)
525 225,805,000.00
Unit cost {Cr $) ‘ Amount (Cc §)
" 80,000
400 240,000
..2,000 160,000
1+ 480,000
Unit cost (Cr S} ' Amount (Cr§)
150 900,000



{6)  Water storage tank; pumping station, banking and Boasica service reservoir

s epWork Quantity Amount (Cr$)
Well (80 m) L 2 637,064
Pumping station 2x S0 HP 611,400
Pipeline |, .. L 2 x 300 m - ¢200 mm 1,381,764
Service reservoir (R - 7) 2x 500 m? 474,600
) Total 3,104,828
(7) ,qu-tf)tal of water storage items Cr$ 1,966,987
B!ta Reservoir 1,669,423
Utinga de Baixo Reservoir 225,805
Utinga de Baixo-Bita Waterway 480,000
Ipojuca Pumping Station 900,000
Storage Well 3,104,828
Subtotal Cr$ 8,347,043

(8) Purification plant (Eta), including Bita-Eta waterway

Work Volume Amount (Cr §)
Purification Plant Capacity 75,000 m>/day 6,125,811

(9) . Distribution main, Eta-Refinery

Wark Quantity . Amount (Cr §)
Distribution main 4,500 m @600 mm 4,489,205

{10} _Di_siributionfmain, Eta-No. 2 Service Reservoir (R-2})

-

Work Quantity Amount (Cr$)
Distribution main 4,500 m $500 mm 3,961,890

(11} No. 2 Service Reservoir {R-2)

»

Work Volume Amount (Cr §)
gc_éfricc Reservoir Capacity 2 x 5,000 m? 4,647,404
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(12)

(13)

(14)

(15)

(16)

(17)

Peak Load Service Rescrvoir (R:3, R-4)

Work Volume . ‘Amount {Cr $)

=
w8

Service Reservoir Capacity 5,000 m* (;:n'ch) 4,647,404

Subtotal of service reservoirs and distributing main {recapitulation)

T -

Distribution main, Eta-Refinery Cr$ 4,489,205
Distribution main, Eta-No, 2 Service Reservoir © +3,961,8%0
No, 2 Service Reservoir (R-2) 4,647,404
Peak Load Service Reservoirs (R-3 and R-4) © 4 4,647,404
Subtotal - " Cr$ 17,745,903

Distribution Main

Work Quantity Amount (Cr §)
Distribution pipeline 11,600 $450 mm " 7,611,572
Distribution pipeline 800 m ¢600 mm 798,000
Total 8,409,572

Service pipe network (Residential and Administrative Districts)

Work Quantity Unit Cost {Cr §) ‘Amount (Cr )
Service pipe network 7,500 162,000 1,215,000

Service pipe network, Nossa Senhora do O

Work Quantity Unit Cost (Crsy Amount (Cr$)
Service pipe network 12,000 162,000 1,944,000

Service pipe network, Boasica

Work Quantity " *Unit Cosi (Cr §)’ Amount (Ct §)
Service pipe network 2,000x 17 130 4,420,000
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(18)

(19)

(20)

(€
1)

Service pipe network, off-site

HUPINE

g Work”™ - Quantity = Unit Cost {Cr §) Amount {Cr§)
« hyoo
Main ™ 1 6,500 m 270 657,000
Branches . _.. 1,000m 162 1,657,

Subtotal of water distribution facilities

Distributing Main Pipeline Cr$ 8,409,572

Service Pipe Network (Residential & Administrative Districts) 1,215,000
{405:3 Senhora do O 1,944,000
Boasica 4,420,000
Off-Site 1,657,000
Sub-total Cr$ 17,645,572
Grand Total

Water Storage ’ Cr$ 8,347,043
Purification 6,125,811
Service Reservoir & Distributing Main 17,745,903
Service Pipe Network 17,645,572
Grand Total 49,864,329

Flood Control Measures

Summary

River basins which require flood control measures in this project are the Ipojuca River,
Merepe basin and a basin of the sub-system consisting of the Massangana, Jasmim,

Algodais and Prego Rivers.

Most important of all is the Ipojuca River with a catchment basin of 3,500 km?,
of which one-fifth is a pluvious wooded region near the seashore.

The second largest is the Merepe basin with a catchment area of 900 km?.
a

Most of theJMassnngana Basin is regulated by dams and the water stored is dis-
charged to the 1pojuca Basin.

" In the TRANSCON report, flood control measures are studied primarily for the

-

Ipojuca River. Analysis of rainfall was made on the basis of the Gumbell’s methad
and the probable amount of maximum rainfall per day was calculated as one in
100 years and once in 1,000 years, which resulted in 135 mm and 183 mm respectively.
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2)

Tl:c flood control measure for.the Ipojuca catchment basin is to erect a flood
control dam upstrcam to regulate flood run-off according to the plan prepared

by TRANSCON;

.the others in regard to construction cost.

Estimated cost of construction related to flood control

Merepe water channel Cr$S 2,400,000
Prego-Algodoais-Jasmim-Massangana water channel 2,400,000
Ipojuca channel 50,000
Cement channel 600,000
Bridges on the state road PE-9 3,750,000
Lake weirs and counter-weirs 2,000,000
Dike road (PE-9) 7,395,000
Acquisition of land in the lake arca 630,000
Damming of the Ipojuca River 21,532,500
Total- - Cr§ 40,757.500

Volume of work and construction cost for the Ipojuca Dam
Volume of work

Spillway Excavation Earth & sand

Rock

Free descent Excavation Earth & sand
- ; Rock

Dam Embankment Earth & sand
Rock

Construction cost *

Excavation Cr$ 7,368,300

Dam 9,235,500
Dram pipes 3,750,000
“.Land acquisition 1,177,500
-
Total Cr$ 21,532,500

e

115

; TRANSCON ahs studlcd four alternative plans for this dam, but it is difficult o
judge relative advantages because of lack of a detailed description of each alter-
‘native. The plan to be.adopted, however, will likely have a decisive advantage over

186,700 m3
46,600
616,000
204,000
1,317,034
250,000



Scale of work for water channels; bridges’and ‘others=

Water channel

Ipojuca River Clédring : 25,000 m?
Cemented water channel Civil work 150,000 m>
Coastal dike Mouth of the Merepe River. , 120,000 in?
Coastal dike Massangana and other rivers 120,000 3
%
Bridges
Tpojuca River 115+ 105 115m
Merepe River 80 m
Dike road (PE-9) width: 7.20 m, unpaved 15m
(D) Purifying water for the newly excavated port .

In the TRANSCON report, countermeasures against pollution in the newly excavated
port were not studied. This problem is now a major social issue in:Japan.
. PR
Fortunately for the Suape project, the Ipojuca River flows into the proposed site
for the excavated port in the south, while the Massangana River flows into the proposed site for
the port in the north, so that by utilizing these rivers stagnant water in the excavated ports is made
to flow into the ocean and purifies the port water in the process. . :

In the TRANSCON report, the base discharge of the [pojuca River isestimated to be
3 m?/sec at Engenho Maranhao and flood discharge with one chance i in 100 ycars is estimated to
be 1,100 m3 /sec. L P e

¥ -

According to the above base flow, the portion of water sd'pply required for Stage |
(industrial complex) required from the Ipojuca River will merely be 6,870 m? Iday so that most
of its discharge can be utilized for preventing port poIIunon. we

No problem is foreseen in supplying water for, preventmg pollutlon in the excavated
port in the south as far as Stage [ is concerned. The locatlon of mlets and method of flowing
cleansing water into the excavated port, however, will rcqum: scpa:atc study. v -3

) HICH

For the northern excavated port, the plan cal]s for pounng in'the water of the
Massangana River., However, since the base flow of this nver is only 0.3. m3lscc at Engenho
Maranhao, it is doubtful that it will have the capability of supplying cleansmg water in normal
times after supplying 88%of the water requirements to the industrial complex from Bita and
Utinga de Baixo reservoirs on this river. Only in cases of sizable rainfall or flood can the water
of this river flow into the port. Further detailed ; review of the sub_]ect will be necessary as lack of
detailed data on river discharge precludes appropriate Judgment on the matter. Depending on
circumstances, there may be a need for d!ggmg a dnvmg channcl from the Ipojuca River to the
Northern excavated port so that cleansing water may enter thc harbor.
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From the viewpoint of preventing pollution, it is desirable that.water of the Ipojuca
River be made to enter the excavated port. However, this may involve the fo!l@wing problems,
One of the problems is the large flood discharge of the Ipojuca River by which a lal;gf: amount of
water may stream past the front of the wharves, impeding port functions and depositing large
amounts of sediment in the harbor which, in turn, may possibly result in filling in of navigating
channels and anchorages. Another problem lies in the basic conception regarding cleansing
water. As a rule, only the necessary volume of water should be made to flow into the’excavated
port as cleansing water, and any flood flow should be guided to some other location by an entirely
separate channel. This basic conception is particularly important and requires thorough investi.
gation and research. A similar study is necessary with respect to the relation between the Massangan,
River and the northern excavated port.

(5) Electric Power Supply and Communication Systems

-
¥

(A)  Electric power facilities
Generation, transmission and distribution

The large scale industrial estate at Suape will become a large consumer within the power
supply grid of CHESF. The power supply plan to this industrial complex was decided on the basis
of figures for the Aratu industrial complex, and its eventual power requirement is considered to
be about the same as for Aratu, .

Electric power to the southern Recife district is being sﬁi:pliéd from CHES F’s Pirapama
substation of Cabo city, which has been responsible for the supply to the industrial complex developd
in the Cabo district since 1961. _

Transmission to the district is made by two systems, CHESF and CELPE. The 230
KV transmission by CHESF system is made through two circuits leading to the Pirapama substation,
branching off from the main circuit between Angelim and Recife. While CHESF transmits 230 KV
from the Recife 11 substation to Pirapama substation a‘few milcs'awéhf, CELPE from there on dis-
tributes power in 69 KV and 13.8 KV, CELPE’s 69 KV system whiclfbranchcs off at Pirapama
is interconnected with the 69 KV lines transformed 3t Bongi and Mirﬂ:;:ira.
- . N s P

<&, -
4 AT

It is the very short distance between the Recife II and Pirapama substations that makes
stable transmission of 180 MW on,230 KV circuit possible, and it.is therefore belicved future increass
in load at Suape can be adequately met. Furthermore, CELPE’s 13.8 KV distribution system is
capable of supplementing their 69/13.8 KV substations at Pirapama and Cabo."':"f;’-l‘

The capacity of the 69/13.8 KV transformers in CELPE’s distribution System in this
district is, 10,000 KVA for Pirapama and 5,000 KVA for '(Zabo:’: By adding new transformers and
making other changes, this capacity can be increased to 310.“;900 KVAat Piféparila':ind to 10,000 KVA
at Cabo. These expansions are scheduled in the original plan. -

Total generating capacity of CHESF system \i:':i;‘ml};893,000 kW in 1974, and is expected
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0 reach as much as 2,483,000 kW by 1977.

CHESF’s'230 KV transinission system to the Recife district has been further streng-
thened by addition of the fourth circuit between Paulo Afonso and Angelim, and (three circuits)
petween Angelim and'Recife,-arenow in operation,

From Angelim, two 230 KV. circuits are connected to Campina Crande, where substations
at Goianinha, Mirueira, Recife and Pirapama are mutually connected to form a ring. By this mutual
connection, between Angelim and Recife; transmission capacity and reliability are remarkably

improvcd.

The adjustment to the 230 KV transmission system connecting Goianinha, Mirucira,
Recife and Pirapama will become possible starting 1975 with the operation of the new Recife I1
substation (500/230 KV).

However, the above generating capacity may be compelled to decrease in time of
low water or flood in the backlands, high water at Paulo Afonso or for other reasons. At the
time of minimum discharge, a 24% reduction in generation is shown, while at the time of flood,
reduction in geheration is contained within 5% owing to the proper steps taken by CHESF. In
1975, CHESF’s'supply capacity will become even larger when the Mocoto Reservoir is filled to
capacity. For transmission-to Recife; a 500 KV extra high voltage line will be adopted between
Paulo Afonso and the new 500/230 KV substation at Recife stated previously.

In relation to the Suape-project, CHESF is contemplating expansion of the 230 KV
system and installation of a 230/69/13.8 KV substation at Suape. By 1985, capacity of the
Suape substation is anticipated to be 850 MW and that of Pirapama, 300 MW. For transmission,
three voltagesnamely 230 KV, 69 KV.and 13.8 KV will be used for complete separation of
supply sources to different type of users.

F T . (S AR |

Demand for electric power

Electric power consumers and their demand forecast shown in the TRANSCON
report are as follows! )

. Annual Demand | Maximum Demand | Annual Demand Maximum Demand
Electric Power Cc:nsumcr (MWH). : (MW) (MWH) MW)
Oil refinery 160,000 36 250,000 60
Clinker mill 94,000. 12 188,000 24
Fertilizer complex 13,400 2.5 28,000 5.4
Aluminum plant,, | 3,600,000 514 5,600,000 800
Port facilities "~ ’ T
Collective port” * ~ 900 0.4 1,600 0.7
Ol rerminal .. *- 5,300 1.38 5,240 1.36
Ucban area :# o500 2 3,600 0.8 7,200 1.5

Total . .. 3,877,200 6,080,340
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1)

2)

Scale of the project

Suape substation
Approximate arca required:
Voltage:

Frequency:

Transforming capacity:

230 KV transmission line:

69 KV transmission line:

13.8 KV distribution line:

Equipment:

230 KV transmission line

.,about 223 m x-125:m.: .

230/69/13 8 KV

k~ 60 Hz

230/99 KV 50 MVA
69/13.8.KV.5 MVA., » _

5 circuits Recife 11& Pira[;ama - Suape
4 ¢ircuits Aluminum plant - Suape

_1 circuit Oil refinery - Suape-

1 citcuit Stand-by.. «

1 circuit C_linkqfrmill;i-;Suapc .

1 circuit Fertilizer complex - Suape

1 circuic Stand-by.-

7 circuits are connecred to 2 13.8 KV bus,
of which-2 circuits will be-used for

distribution‘in 1980. -+

Transformer; rcactor,‘capacuor, circuit
breaker; facilitics for. transmission and
distribution, and others.

o  About 50 km between sending end buses to the Recife II substation and

Suape substfttion.
o  Forecast maximum power:
o Rating: o
o Cable:

o  Structure: -

120-5

540 MW.in 1980, 850.in 1985 _

B LTI

230 KV, 60 Hz, O 85 powcr factor

g'ﬁfa_pk ey,

__V

ACSR 636, MCM MlN (CHESF ‘Specification)

orate ¢ A :-:‘ A
o Tt

) Per CHESF,spcaf' ication, mctal poles for
:3-pha.sc 2circuit smglc core cables, and
 concrete poles for3-phase single cmcunt

mulnplc-corc cables RO



3) 69 KV transmission line

‘w204 Transmission from the Suape substation to each of the fertilizer complex and
.=+ - clinker mill, - -

‘e

o  Extension: Fertilizer complex 4.5 km
Clinker mill 4.0 km
o * Forecast maximum power: Fertilizer complex 2.5 MW in 1980

e 54 MW in 1985

Clinker mill 12 MWin 1980
24 MWin 1985

o  Rating: 1.0 power factor, 60 Hz
o Cable: ACSR #4/0 AWG
4)  13.8 KV distriburion line

Two main lines will be installed using concrete poles per CELPE specification with 80 m
maximum span, and CAA aluminum wire for cable.

(B} Communication
1)  Telephone

Local calls within the district and long distance calls will be considered here, and a central
-exchange with 1,000 circuit (forecast) capacity will be installed. Telephones will be for

private and public use, and a long distance service center will also be considered. PBX
(private branch exchange} and PABX (private automatic branch exchange) will be
provided in plants and office arcas.

Tao
Telephone lines within city areas will be buried underground, with connection facilities at
predetermined intervals.

2)  Transmission and reception

Due to the necessity for radio communication on 2 UHF band, Recife, Cabo and other
cities will be mutually connected and then linked to the telephone exchange on the
-~side of Suape.-

3) " Radio

.. Radio broadcasting will be implemented for communication and liaison between cities
«ias ‘well as for,the benefit of local residents.
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4)

5)

<

1)

2)

Multiplex system

Expansion of the multiplex system up to 60 voice channels is conitemplated. Telephop,
system, telex, telegraph and rental channels for customers-and Gthérs are covered unge,

this system.

Others

Other facilities such as HI-FI programs, data transmission, private lines (closed circu
TV, etc.), nautical and aeronautical controls, communication facilities for radio ang
TV are also contemplated.

Estimated budget

Electric power supply

Substation 33,011,256

Transmission, 230 KV 46,580,991

Energy tie, 230 KV 7,500,000

Third feeder 18,500,000

69 KV transmission line (fertilizers & 1,637,807
cement)

13.8 KV distribution 465,946

Cr$ 107,696,000

Telecommunication

Telephone system 6,500,000
Transmission system 1,600,000
Telegraphic system 160,000

Cr$ 11,260,000

(6) Review of Each System

(A) Roads

Federative government standards on geometrical design for highways

The standards are similar to those for Japan, Eurape and America; but a comments ase

given below:

1)

Minimum radius of horizontal curve

In Japan, the minimum radius of horizontal'curve for design speeds of 120, 100, 80,
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60 and 40 kin/h are, 710, 460, 280, 150 and 60 m respectively while in Brazil, they
are as low as 570, 380, 230, 130 and 50 m respectwely Although those ﬁgures may
be accepted for certain spccnal reasons, they are, bx Japanese standards in general
far too small.

2)  Maximum longitudinal gradient

There must be a certain correlation between the maxnmum longltudmal gradlent and

design speed. In the Japanese demgn standards, fori mstancc thcy are 2% for

120 km/h, 3% for 100 km/h, 4% for 80 Lmlh 5% for 60 km]ll and 7% for

40 km/h. In Brazil, however,‘therc'is totnl abscnce of nny defifiité correlation

between the two. Their grad:cnt is 3% for 120 kmlh and. for 100 kmlh, it varies

according to the type of ferrain (3% for flat and 4% for rolling tcrram)

Likewise, for 80 km/h, itis 3% for flat, 4.5% for rolling, and 5%; for mountainous

terrain; for 60 km/h, it is 4% flat,’5% for rolling, and 6%, for mountainous terrain,

With the above exceptions, the design standard generally seems satisfactory. In the
future, however, it will be advisable to prepare design standards for such desigh details as
transition curve, widening in curve, superelevation, vertical curve, compcnsucd grade, climbing
lane and others.

Earthwork .

The slope of 3:2 stipulated for filling seems too steep. In actual earthwork, decision
should be made in consideration of the height of filling, engineering characteristics of materials
used, and other factors.

Bridges v

While the number of bridges and their span and width-are shown, neither information
as to type of bridge nor location are clearly specified. “A survey to determine types and locations
will be required. The content of the highway plan covers Stage only and does not refer to
subsequent stages and eventual targets. Derailed review is not possible due to lack of description
on all design processes and reference data and materials used.

It should also be necessary that the Federative Highway BR-101 between Cabo and
Recife should be improved and made a 4-line highway with dividing strip.

(B) Railways

While any review of comment on the railway s systcm for the Suape project should
be reserved until such time as a modified plan reflecting the’ “final conclusions of studies by
TRANSCON and APL becomes available, it can be said at this early stage that a rallway line
between Cabo and the Suape port is absolutely necessary for the following reasons: .

1. Abulk transportation system of goods and materials is a must in consideration of
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e %p e oargel ] 1
=5 the'scale of development planned at Suape.

2. Tn'Brazil, the railway has been assigned increased importance as a means of long

distance, bulk transportation of goods and materials, and investments for improvement

“of ¢xisting lincs as well as construction of new lines are already under way.

R L M

This néw railway plan will have-to be judged from the viewpoint of future regional plans
and industrial siting, The marshalling yard planned at the Cabo junction with the LTS line, in particular,
will have to be checked for its’consistency with other plans of the Railway Bureau which include a
plan for a cargo {container) terminal near BR-232, 15 km west of Recife as well as construction of a
new line betweéén the Terminal and Cabo as its Phase I program.

+Construction methods to cross swamp arca and drainage in the marshalling yard deserve
detailed study in determining the detailed plans,
[ T g

P} T

(C)  Water supply and flood control

Planning approaches employed

TRANSCON’s planning approaches appear to be gencrally reasonable from a hydrological
viewpoint when judging the data obrained to date. Due to limited reference materials, short observation
periods and infrequency of observed data, it is inevitable that their planning figures should not be too
reliable. To supplement this deficiency and to avoid gross errors, it will be necessary to make com-
parative studies of existing material and data for localities and catchment areas similar to Suape,
making such*comparisons as-flood discharge and base discharge per unit area of catchment area.

Probability calculations of rainfall are made by various statistical approaches, however,
despite its vital importance, the TRANSCON report does not clarify the coefficient of run-off
after subtracting cvaporation, transpiration, infiltration and the Jike from rainfall. This matter
remains to be.thoroughly.reviewed by collecting survey data not only for this region but extensively
throughout Brazil,

~*Flood discharge of each river is figured on the basis of study by the unit hydrograph
method. However, as the figures do not relate to past records, it will be necessary to make a
study of past records by making reconnaissance trips to the actual sites and obtaining information
from neighboring inhabitants.

“ Regarding the water supply system, evaluation is difficult since the report describes
conclusionsalone. Strategically, however, the TRANSCON proposal seems reasonable in terms
of topographical conditions and in its relations with the industrial estate development.

One comment is, that geological features of subsurface strata and engineering
properties of bedrock must be investigated as a next step since they are quite important in
constructing a'dam. '

Also, the unit construction cost shown in the TRANSCON report seems too low for
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estimating the cost of various structures. Cost of the dam in particular will be’several timies more

than the amount given,
Comment on the water supply and:flood control ineasures .

It is impossible to render one’s judgement as to the soundness of this plan because of
insufficient basic data for computation and a question of reliability.

3

The contents of the TRANSCON study however appear.to be hppropri‘ifc 50 far as the
basic thinking is concerned, and it is believed the quantitative figures which' now pose some
questions can eventually be resolved by modifications-after thorough survcys.» N s

If the conclusions of the TRANSCON repdrt are 'ncbi:ptcd;.-300,000 m?>/day water
supply will be made possible at 2 very low construction cost of Cr.$-46,500, 000:- Should the water
supply condition be really as favorable as the report says, then the Suapc Coastal Industrial Estate
project is endowed with a superior locational advantage in water sapply. .

?

Regarding the cleansing water for the excavated port, noparticular problem is forescen
for the southern port. For the northern port, however, a detailed study is necessary: Flood-ways for
the Ipojuca and Massangana rivers also need further:-review.

(D) Sewage and waste water disposal plans

Details of this plan remain unknown, although the basic thinking to described in the
resume of the TRANSCON report, according to which; industrial effluent will be discharged into the
sea after primary and secondary treatment.

Disposal of industrial effluent is a vital issues in Japan, and much efforts at technical
development are now in progress. The Suape also faces this important problem especially as tourism
development is planned nearby the proposed point of diécharge; so thata studyaof thc ‘methods and
facilicies for treating industrial waste water must be made. -

With respect to discharge diffusion, simulated model experiements and other studies
will be necessary in order to establish a clear-cut countérmeasure. -

(E)  Electric power supply and communication systems

The electric power supply and communication systems for the Suape project planned
by TRANSCON seems reasonable; however, following factors on electric power supply system must
be reexamined in the next step of study.

1)  Consumption by users (by month, by year)-

2)  Electric power required during construcrion

3}  Fluctuation of demand -
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4) - Power,factor of load
5) x:Type and location of.usersy
6) -=~Time to start.operation-

7)  Construction plans for the whale district
"k‘{:'. P :: e AP T .n"i
8) = Future increase in’production and power demand forecast by cach types of user
H .
MR RSP

9)  Current status and future plans for CHESF and CELPE
10) . Special conditions imposed by each user

In the communication system, due consideration must be paid to such properties as
construction cost, snfcty, reliability, flexibility, simplicity and others. Although construction cost
is an important factor in proceeding with plans, lower cost will not necessarily be the predominant
factor in comparing and deciding on various alternatives.

Although it is difficule to clearly evaluate qualities of safety, reliability and simplicity,
efforts in making proper and imparitial judgement is hoped for in deciding their values.

For system reliability in particular, efforts should be made to always secure stable
supply by considering to shorten the duration of service interruption due to accidents and main-
tenance works:+As-for electricity forinstance, one of the methods will be to have multiple supply
sources,

The system also needs to be highly flexible allowing for ready changes and expansions
as required to cope with future increases in demand.

(7) Review of construction cost

"The estimated construction ‘costs shown in the TRANSCON report are as of October
1974, and shoulc{ be maodified to'reflect subsequent price increases.

A comparison of the exchange rates for October 1974 and January 1976 is as follows:

.Octoher 1974 1U8.5$=7.3CRS
. January.1976 1 U.S.§ = 9.42 CRS

While the rate of inflation during the above period was about 10% for Japan and the
United States,:it.was dbout 40% in Brazil. «

Price comparisons were made on construction materials, fuels, labor and construc-
tion equipment for Rio de:Janeiro and Japan as of January 1976 (sce tables following Section (9)
below). It is obvions that prices are higher in Brazil excepr for those of gravel, sand, dynamite and
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some equipment, while labor cost is lower than in Japan by, about,60%.

For large scale construction such as the Suape.project; labor cost : is-considered to
account for about 20% of the total, with most of the construction cost being spent on materials
and equipment. On this basis, overall cost will likely be equal or.more than that for Japan; thus
the estimates in the TRANSCON report should be reappraised.

For instance, for the embankment work in dam construction, TRANSCON’s estimate
when converted into Japanese yen is ¥ 300/m? while in:Japan;-it will cost-¥ P,OQplmf_f’ According
to this cost difference it seems that TRANSCON only estimated the cost of piling carth into the
shape of a bank only. "

In case of a dam, however, it is necessary to build a levee body of ample strength,
durability and with water tightness, for which materials with the proper density, composition and
water content must be selected. This will entail costs beyond thoseé of moving earth. .

In any event, the construction cost estimates given in‘the TRANSCON report would
have to be increased by a factor of a few times.

(8) Review of the construction schedule

Improvement of infrastructure must be planned to conform with the basic ocnstruc-
tion schedule for plants and ports. .

For effective use of capital, on the other hand, it is desirable that construction be
completed in as short a period as possible to enable early operation of plants so that investment
can be recovered quickly.

Particularly when prices are rapidly increasing as witnessed recently, the rate of reco-
very on investment deteriorates as the construction period is prolonged, thus lowering the econo-
mic efﬁcicncy. "

According to the TRANSCON report, the total cost of construction'is estimated at
CRS$ 2,030 million (about 65 billion yen), and the constriction period is about. 10 yéars for major
works such as highway, railway and port, etc. and about 20 years for completing drainage and
other appurtenant works. : SRR

From a macroscopic viewpoint of the overall project; it is to be desired that given
a cost of this scale, Stage I should normally be completed within an eight-year construction period,

by 1983. :

TRANSCON seems to have allocated work evenly. over.thé years; however, work should
be executed when and where as deemed necessary.

(9) Comment on the TRANSCON reporz with respect to the infrastructure-
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* TRANSCON’s smaster plan for infrastructure other than port and harbor does not
present any, technical problems in mplemcntanon. An in-depth study of the following technical

points is recommcndcd in the next step.

-131-



P T o P T L ’ t.é'" - -
Comparisori of construction miterial cost (Jan:, 1976}
B - EA . L)

Uni Rio de J;nélré'}ni‘ikﬁtﬂyg"‘: “l{J:P;’;IA(TC‘J];YEj éjl:laf;;,{bi}fercnce
i S nit — " . N prr— ey BB T
Materials pecs Cr s : ‘{cn‘ . T Yer: 77| compared ta Japan)
- c — T —
Cement t 540.00 17,220.00 9,700,00 + 78%
Straight asphalt 85/100 t 1,050.00 33,600.00 23,600.00 + 47%
Cutback asphalt CM-30 t 1,190.00 38,080.00 31,00000 [ * T+ 23%
‘ . T A .
Gravel Crushed m3 90.00 2,880:0()_ 3.0001(}0‘ o 4%
Sand m® 70.00 2,240.00 " 3,000.00" D asm
Lumber {pine}) mJ 2,000.00 64,000.00 62,000.00 + 3%
Boards Yinch m? 40.00 1,280.00 648.00 + 98%
Reinforcing Stecl t 3,900.00 124,800.00 ° ' 70,000.00 + 8%
Dynamite 60% kg 15,50 496.00 620,00 - 20%
Percussion caps pes 7.50 240.00 29,00 +728%
Ready mixed asphalt m? 3,930,00 125,760.00 . -
Ready mixed concrete TC=225kg}ltm2 ma 3,351.00 107,232.00 -
Comparison of fuel cost (as of Jan., 1976)
Rio de Janeiro market apan(Tokyo
Fuel Specs Unit ] Japan(Tokyo) Notes
Ce$ Yen Yen
Gasoline 2 3.20 102.40 102.00 + 1%
Diesel oil £ 1.37 43.84 53.00 - 17%
Grease kg 19.20 614.4 249.00 +  147%
Engine oil 2 16.70 534.4 228.00 + 134%
Power cost 134 0.78 2496 15.00° + 66%
Water cost m> 2.40 76.8 60.00 + 28%
Comparison of construction equipment costs (Jan. 1976)
Rio de Janeiro Japan (Tokyo)
Equipment Specs Life in Basic cost Lifein | - Basiccost Notes
{1,000 Yen
years Cr$ 1,000) years {1,000 yen)
Dump truck 8t diesel 7680 4 330 |+ 112w
240 B I
Off-highway dump rruck 28,352
886 .-
Balldozer CAT DBH 51,200 ’ i .
1,600 5 33,000 + 55%
Shovel - CAT 941 . ) “1‘5.7!1)2 o L
T ) N
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- Rio de Janeiro Japan{Tokyo)
Equipment Specs Life in Basic cost Lifein Basic cost Notes
N T EN IV N (1,000 Yen
- M E i years Cr$ 1,000) years {1,000 yen)
Shovel "CAT.955+ |- 19,584 5 8360 | - 134%
AL 612
Camshell FIAT 950 26,880
840
shovel loader CAT 977 29,120 6 14,000 + 108%
910
Plate grader CAT 120+ 13,472 6 8,630 + 56%
e ) 421
Sheep foot roller 12t 165 ps 15,552 7 {5.130) + 203%
486
Tindem roller 10t 6,560 7 8,070 - 19%
205
Ture roller 142 ps 10,208 7 5,710 + 19%
319
Batches plant 60 m>fh 25,600 7 50,600 - 49%
800
Asphale plant 40 mslh 19,200 6 104,000 - 8%
600
Motor scraper 15m3 51,584 7 54,800 . 6%
| caTsa 1,612
*.Comparison of labor costs (8-hour day, as of Jan., 1976; per day)
Rio de Janeiro market Japan (Fokyo) Notes(Dhfference
Job title - - - «  Cr8fhe. < Cr's . compated to
Cr$ Yen Yen
Labor cost Hotrs Japan
Fateman I 200x1.89*=37.80. 8 302.40 9,676.80 8,160 + 19%
Skilled laboter '5.7x1.89=10.77 - 8B 86.16 2,757.12 6,500 . 58%
General 2.86x1.89=5.41 8 43.28 1,384.96 3,810 - 64%
Eatth worker 4.0x1,89=7.56 8 60.48 1,935.36 5,600 - 65%
Machine operator *-  -.-| 6.2x1.89=11.72 ‘8 93.76 3,000.32 6,800 - 56%
Truck operator- >+ | 5.6x1.89=10.58 - B 24.54 2,708.43 6,500 - 58%

Notes: 1,

union dues and 13 months pay.

Costs are as of January, 1976.
The conversion rate in January, 1976 was US$ 1 =Cr$ 9.42,
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(A) Treatment of weak ground

Since the district will be developed l‘)ytrcc‘:litiﬂrﬁipg‘ amzmgm\:e]agoon,t}rlere will be 5
complex soil condition wherein a mixture of clay with o;ggnig‘qgint_enf: gn_c_ifgi_'r_trlz ,isi'.ﬂl'gicd for
filling. Hence, it will be necessary to select an optimum 'method for i«{gk“gb}lﬂé treatment
(including experiments) for the foundation work of heavy and or vibrating structures, and for

construction of highways and railways. - ‘

(B) Stable power supply

According to CHESF, it is said that in terms of capacity, there.will be no problem in
power supply to this district even in the future. But; since: there is some doubt as to stable power
supply, study of a joint captive power generating plant is recommended.

(C)  Ant-pollution measures '

Pollution caused by industrial activities and the functioning of urban communities
must be prevented by all means, Particularly the treatment of industrial effluent and industrial
wastes, and city sewage as well as the method of discharge and diffusion of treated water should
be studies in detail including simulated model experiments.

(D) Flood control and drainage plans

Since the data related to rivers in this region are scant and fluctuation in annual
rainfall are also noted, sufficient margin for changes should be allowed in the drainage plan for the
newly reclaimed land. Regarding flood control for all rivers, special review with emphasis on safety
factors and safety measures are also required.

"

In addition to the above, due consideration should be paid to the following points

"

for the plan as a whole: . . ter

1)  The plans for each infrastructure must be closely .coordinated. At the same time,
it is necessary to establish an appropriate time schedule for the planned infrastrue-
ture improvéments. ' o )

2)  Improvements of infrastructure are indispensable in proceeding with the Suape
project. Accordingly, construction of the minimum i?afrastructﬁie requirements
such as waterworks, sewerage, highway, power spbply"ah}v the lg!femrﬁust be started at
an early time. " T
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CHAPTER'?i.zﬁREEATIONSHIP WITH REGIONAL PLANNING

1. Relationship between the Recife Metropolitan Plan and the Suape Development Plan
(1) Regional Planning Concept in' Relation to the Suape Development Plan

As was mentioned, earllcr, the developmenc of Suape is a strategic project designed
to develop the Nordeste as a sclf -¢ontained arca. In considering the contents of the Suape
Development Plan, all dcvelopmcnt projects in the region related to Suape should be thoroughly
examined, and the meastircs for thc.hfptcrland in such a way that will help promote development
of the Suapc should be, takcn, while at the samie time it is important to conceive of the frame-
work that will lmk the contents of the Plan directly with the other development projects. Itis
cspccmlly 1mporfant to, connect the ‘Suape with the ma_;or production centers of the goods such
as sugar, cotton; and’ llmcstonc to be’ shlppcd from Suape Port, and the hinterland cities, and
industrial areas, o as to bccomc thc dlstnbunon center. for products handled at Suape Port,
and to develop’ nctworks of roads :md rallway lines for such a purpose.

:In the & area along BR—l 01 that connects Natal,Joso Pessoa, Recife, Maceio and
Aracaju w:th the coastline, populauon and mdustry are concentrated. This road is considered
the most important axis for'the development of Suape. In order to extend the impact of littoral
development inland and to acceleratc the dcvelopment of backward agricultural and forested
areas, it is vital that this area  be connectcd with BR:232 and BR-230, national transport

arteries {sce Fig. 4-1).

When Suape Port starts to function, the Nordeste will have two key ports — Recife
serving a large population agglomerat:on and Suape serving a large industrial agglomerarion.
The latter thus far has been considered an auxiliary port for the congested Recife Port, but in
the future it'is expcctcd that the two ports will come to have different functions due to the
difference in the nature of the hinterland éach serves. As income and the volumes of traffic
and freight increase in the future, it will be necessary to functionally differentiate the axis of
transport that connects the two ports with'inland growth pole areas into a physical distribution
axis and a human activity axis. In the future it may be desirable to establish, aside from BR-232
and BR-230, two axes of transpart (an urban axis and a physical distribution axis) which connect
Recife and Suape ports with the inland and to conceive of a ladder-form regional development
system in which growth centers along the two axes will be connected with one another.

-*'.u =

“In Pemambuco State which extends for 720 km in the east-west direction but for

only 150 to 200 km in the south-north direction, it is especially necessary to establish the key

axes. We propose thiat BR-232 connecting Recife Port with points inland be established as a

human activity axis and the route starting from Suape Port and leading to Palmares and Petrolina

(for the development of limestone resources) by way of BR-101, as shown on Fig. 4-2, be established
as a physical distribution axis, so that the efficiency of investment may be maximized.
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Fig. 41 National Road NetworK'in.the Noraéﬁgem’_'f '
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Fig. 42 Recife and Siiape Ponitjé::iiﬁ}i Relited Inland&Transbort Systems
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It will be necessary.to re-examine the specific location of the proposed routes in
the light of actual circumstances, butit is desirable to complete the transport arteries as soon as
possible and to develop a by-pass for the congcsted BR-101 to give support to the development
of Suape from the hinterland.

(2) Recife N{ctropolitan Plan and Development of Suape

The tendency for the Brazilian population to concentrate in cities is striking. To
cope with the'overgrowth of cities and the increase in regional economic and social imbalance,
and to promote rcglonal dcvclopmcnt, the Brazilian government designated nine urban areas as
Metropolitan Regions (see Table 4- 1). Recifé City, about 40 km north of the proposed site for
Suape Port, has a population of 1,060,000 {1970 ccnsus) and is the largest international city
in the Nordeste. The Métropblitan Plan, designed to develop Recife City as the growth center
of the Region; is now in’ prcparntlon .The Recife Metropolitan Region (RMR) comprises an
area 30 to 40 km from the center and some part of it overlaps with the Suape Development
Region (sce th 4-3). In the TRANSCON Report the Suape Development Plan and the Recife
Mctropolltan Plan are dealt witl separatcly, and the relationship between the two plans is not
clear. It is necessary to f:larlfy this'point at the outset.

(A)  Urban Structure L

According to- the data iri the Recife Metropolitan Plan, 1,790,000 persons (about
35% of the population of Pernambuco State) lived in the RMR in 1970; it is expected that the
RMR population will increase to 2,490,000 in 1980 (sce Tables 4-2 and 4-3). According to the
trend of mtra-urban populanon moverment, the, population of central cities is no longer dominant
and the doughnut phenomenon is ‘already_taking place. The ratio of the Recife City population
to the RMR population dropped from 64% in 1960 to 59.2% in 1970, while that of the Jaboatao,
10 km from Recife, increased from 8 6% to 11.2% and that of Olinda, from 8.9% to 11.0%.
It is said that traffic congestion and increasing crime in Recife caused many of its citizens
to move to the quieter Olinda’ Clty But it is also said that the greatest cause of the doughnut
phenomenon is flood damage, not necessarily over congestion. Over-all, the population of Recife
is increasing, with the new in“migration exceeding the our-migration.

Such cities as Cabo, Moreno, and Igarassu, 30 km from Recife, experienced small
increases in population between 1960 and 1970, but the ratios of the populations of these cities
to the RMR population did not register any significant changc In the three-year period from
1970 to 1973} however, the rates of populanon increase in cities in the RMR, with an exccpnon
of Moreno (2%) exceeded that in Recife (12%) (sce Table 4-4). The population increase in the
RMR is rapid.: In Brazil unskilled workers from rural areas migrate to towns on the fringes of
large cities, thus adding to the populanon of satellite cities. This tendency is C‘cpected to continue
unabated and the area 30 km from Recife will see a tremendous population increase in the
furure.

A present the built-up area of Recife comprises the area within the radius of 10 km
from central Recife, and industrial development is taking place in a radius of 10 to 20 Km, dis-
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Fig. 4-3 Recife Metropolitan Region and
~-Suape Dévelopment Area .
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2Table.4-1 - As'regioes metropolitanas Brasileira, segundo
variaveis socio-economicas selecionadas 1970

o ) Populacac Crescimento populacional
. (1960/70)
Reglao .,
mcuoPOh:::T Total Nucleo Periferia Absoluto Pcvido )
Migragao (%)

Belem 655,901 633,374 22,527 233,253 34.8
Fortaleza 1,037,798 857,980 179,818 383,153 49.6
Recife 1,791,322 1,060,621 730,621 550,839 62.6
Salvador 1,147,821 1,007,195 140,626 408,022 45,0
Belo Horizonte 1,605,829 1,235,030 370,799 709,157 66.9
Rio de Janciro 7,068,323 | 4,251,918 2,816,405 2,226,369 67.0
Sao Paulo”’ | 8,139,730 5,925,615 2,215,115 3,352,485 68.5
Curitiba 821,089 609,026 212,063 296,372 70.9
Porto Alegre 1,531,257 885,545 645,712 494,764 81.4

Source: Fundacao de Desenvolvimento da Regiao Metropolitana do Recife ~ FIDEM

Table 4-2 Regiao metropolitana do Recife:
Area E populagao por municipio 1970

Area Populagao

Munidpios
¢ regiao , Valor Ab:soluto % sobreo Urbana Rural Toral Densidade

(km*) total ] {hab.fkm?}
Cabo 451 20.5 40,284 35,545 75,829 163.13
Igarassu 487 22.1 31,391 23,628 55,079 113.09
Itamaraca 65 3.0 4,087 3,030 7,117 109.49
Jaboatao . 234 10.6 185,833 15,142 200,975 858.87
Moreno 189 8.6 17,681 13,523 31,204 165.10
Olinda 29 13 187,128 9,214 196,312 | 6,770.40
Paulista 207 9.4 62,481 7.578 70,059 338.44
Recife 209 9.5 1,046,415 14,288 |1,066,701 5,075.12
S.L. da Mata 330 15.0 74,435 19,581 94.016 284.39
RMR - 2,201 100.0 1,649,733 141,589 11,791,322 B131.86
Fonie: FIBGE

-145-



Table 4-3 Population Projections, Metropolitan Recifé Region

s

M Mo a3

1975 urban population - -]~ 1980 urban population

Cabo 50,557 83,234
Igarassu 38,081 © 48,553
Itamaraca 5,653 : 7,770
Jaboatao 250,470 304,919
Morene 15,502 20,872
Olinda 1,229,440 273,659
Recife 1,215,840 1,410,301
Paulista T <70,648 1 - 78,402
Sao Lourengo da Mata 95921 | 1 . 118,101
RMR — Urban 1,976,112 “ 2,345,811
RMR. — Rural 1360 - - 144,6
RMR — total population 2,112,100 2,490,400
Pernambuco total population 5,725,700 6,352,700
Nordeste total population 32,822,2Q0_ = o 37,395,600

Source: Recife Metropolitan Region Plan

Table 4-4 Population Growth Rates of Cities in a 50 km Radius of Recife

.

lfop-ulatic';n growth, 1970°- 1973

Recife “ BT

Jaboatao 17 15 km
Olinda o 21 10km
Sao Lourengo da Mata 2 15km
Cabo 13 30km
Paulista . 11 15km
Igarassu P 14 30 km
Moreno w e 2 25 km
{tamaraca 7 35 kn‘; -

Source: IBGE, Recife branch
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couraging new migrants from entering the built-up area. Industrial estates in Curado and
paulista, both Recife suburbs, afe examples of such industrial development, but these industrial
estates have aurlr'eady rca“chch their limits. It will be necessary to develop new industrial estates in
the area 30 kjp from Recife {see Fig, 4-4).

r Brazil's productive activity and population are now concentrated in the Sao Paulo
_ Rio de Jancirc — Belo Horizonte belt. The main target of regional development is to create
greater balance in the region by ‘incre'asiné productive activity in regional cities such as Recife,
by stopping the outflow of population from rural areas through investing capital in satellite
cities and hinterland citics, and by l‘nkoﬁf:hn}izing agriculture, forestry and stock farming. The
fundamental ideas of the Recife'Metropolitan Plan are based on the approach outlined above.
Cabo City, located 30 km from Recife and comprising part of the Suape development area, with
its 900-ha industrial estate, is considered as a_key strategic urban growth center together with
Moreno, Jzibbg.tjao, Sao Lou‘rcp};o da Mata, Paulista, and Igarassu (see Fig, 4-5).

_ The development of Suape is taking place on the border of the Recife Metropolitan
Plan area. Suape exceeds the Cabo industrial estate by far in terms of the size of the development
area, amount of investment, and ‘impact of development on the region. Rather than a satellite
city sharing the function of ‘I}e_cife' Port, ‘Sua’pc should }be'"a key growth center which guides a
group of cities in the RMR-and their productive activity. 1f Suape development is taken into
account, the presént RMR Planning Area is too small; it should be expanded to include at least
Ipojuca City; ;md:ft‘u:th_crmorc, the whbl(_:‘I"{MR should be planned as a multi-nucleared area
with Recife arid Suape ports as two of its centets.’

[} IC 2T .
“ i "v‘.'
v

(B) Transportatién i -

The present transport systcm_iﬁ“the RMR is a network of highways - BR—101,
BR—232, and BR—408, and three railway lines all radiating from Recife City. It is important to
develop the route connecting key development areas with Suape Port. The most necessary and
efficient routes to be developed are. that connecting the two-ports with each other and those
connecting principal satellite cities in the RMR such as Cabo, Jaboatao (Moreno), Sao Lourenco da
Mata, and Paulista-with one another. The development of the coastal route connecting the two
ports is now beginning from the Recife side. 'If this route is extended to Suape, it will not only
become a direct link between the two ports but serve as a by-pass for BR—101. It is also possible
o construct a road connecting cities with beaches and resorts to promote tourism, depending on
the selection of the route. We propose that for multi-purpose use the construction of the planned
PE-9 be started as soon as possible and that in the future a new route be developed along the
coast and several possibilities of making it into a sight-seeing or a roll road be examined.

A loop road around Recife City is now planned in the area 5 to 10 km from the
city center. In‘view of the nced to develop satellite cities, to cope with the population increase,
aloop road alone at such a short distance from the center will not be adequate. From the view-
point of long-range planning, it will be important, first, to develop a loop road in the area 15
- 20 km from the center so that it may promote industrialization and growth center development
and, then, to develop a loop national railway line in the area 30 km from the center, relating it
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to the Suape development (see Fig. 4-6 and 4-7).
(C)  Industrial Development

It is necessary to develop the industrial estate in Suape not as a closed, self-containeg

industrial estate but one designed to diffuse development effects across the hinterland by construg
ing the routes proposed above. The TRANSCON Report proposes for the Suape area an industriy]
complex development comprising various types of inldnd-type industry to be naturally located
there due to large-scale capital investment in both land dcvclopmcnt and production facilitics
in addition to the types of industries that need’ direct : access to port facilities and their related
industries. In Japan, in planning for the East Tomakomzu ‘Industrial Port in Hokkaido (see the
material mentioned later), not only I:ttoml type industries but alsé many related industries and
inland-type industries are introduced. Therefore the idea of allocarmg land for inland-type
industries in the Suape arca should not bc denied. If, however, there is an idea to lmprovc and
strengthen the satellite cities in the RMR and to devclop inland areas, itis desirable to develop
industrial estates in the satellite cities and inland arcas to the maximusm possible degree, not
concentrating in the Suape area all the industries likely 1o be located in the RMR and in the
Nordeste, and to create the regional development § system in which ‘these industrial estates and
the Suape arca will be functionally differentiated. Many industries serving large markets have
already been located in the peripheral area of Reclfc Parts of those industrics should be relocated
in such cities as Cabo, Jaboatao, Moreno,. Sao Lourcm;o da Mara, Paullsta, and Igarassu, which
should be developed as satellite cities, and to devclop the wide-area markcts and industrial
estates in line with the exploitation of mineral resources and thc processing of agricultural
products in the peripheral area, will be an extremely effectwc devclopmcnt strategy for the
Recife Metropolitan Region Plan (sce Fig. 4-8). MENCEE SR A

In promoting the Suape dcvclopmcpt"préject, it is ex“pectcd that a comprehensive
plan on the regional scale, supportive of the development of Suape; will be drawn"up.

{3) Urban Infrastructure Development in Cabo e _

The Suape development area covers the ::wo cities of Cabo and Ipojuca. .The role
of Cabo City in the Recife Metropolitan Plan is to prevent the outflow of population inco the
RMR by way of improving urban infrastructure (thh ‘emphasis on industrial development).
Ipojuca City is not included in the RMR Planning Area, but its tole should be similar to that
of Cabo City. Not dependent on Recife, it should 1 mamtam self-contained urban activity.

Those who migrate to the peripheral area of large cities are often low-income
people and many of them need public assistance for their livelihood. They are essential source
of the labor force for the industry. In spite of the population increase, however, these cities
lack the potential for the proportionating growth of urban development and their improvement
of the urban infrastructure is lagging behind. The rate of employment in the urban population
of Cabo City is 22.8%, much lower than that in Recife City (29.5%) (Source: FIBGE CDPE,
1970, Table 48). Cabo City has a supply of electricity with a limited supply of city water but
has no sewerage and drainage systems. The urban population in Cabo City, however, is rapidly
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mcrcasmg ‘due to_the development of the industrial estate. It is cxpcctcd that even if there were
no Suape devclopmcnt, the population in the city’s built-up arca in 1980 would increase to
83,234, twice the level'in 1970 (Source: Recife Metropolitan Plan), and it would further increase
10 213,263 in the year 2000 (TRANSCON Report). The TRANSCON Report says that the Suape
development will generate a population of 234,472, of which 71% will live in the development
area and the remaining 29% will live in the existing cities, and that Cabo City as a whole will
accommodate 75,560 and the built-up area of the city will absorb 23,569.

Based on the above data, the population of Cabo City in the year 2000 will be about
300,000, more than four times the 1970 population. In order that Cabo City may fulfill the role
of a self-contained satellite city on the fringe of the RMR it is urgent that the city develop residen-
tial land, renew the central business district, and construct the infrastructure supportive of such
areas. The Suape dcvclopment whlch will mvolvc construction of infrastructure through public
investment provides Cnbo City ¥ wath a goldcn opportumty for urban development. It is necessary
to draw up a long- r:mgc master plan for the'city as one of the most important development areas
in the RMR and to provide the support for its urban development.

The TRANSCON Report say‘g that urban construction in Cabo will accommodate
the natural increase in the city’s population and the proportion that cannot be accommodated
m the two arcas mentioned above buc does not specify the date for starting construction. Cabo
City is likely to receive the greatest impact from the Suape development, judging from the geo-
graphical considerations. In order to prevent sprawl, it is necessary that positive and orderly
housing and urban development be undertaken from the beginning,.

In constructing the mctropohtan loop highway connecting the growth centers
such as Cabo, Jaboatao, and Paulista, proposcd earlier, it will be necessary to build part of it as
a by-pass for PE—-60, because factories are located at the intersection of BR—101 and PE-60.
Fig. 4-9 indicates an example of how to procccd with the development.

-

{4) Dcvclopmcnt of Santo Agostinh‘o"and Gaibu

In Brazilian® cities; most of the littoral areas are used as swimming beaches, as is
the case in Recife City. The Suape Development Plan incorporates a large-sc:de project for
tourism development. To develop an industrial estate and a large-scale scenic resort together
in an organic way is a recent trend and an effectwe way of taking advantage of the area’s
geographical characteristics. =

According to the TRANSCON Report, the incorporation of tourism development
in the Suape Development Plan was decided in view of the fact that such development would
directly contribute to the state’s economy since the area has the large potential labor force in
spite of insufficient resources and employment opportunities. The development ot multiple
projects such as hotels, beaches, marinas, horse-riding clubs, and camping sites is planned,
like Langucdoc—Roussrllon in France.

The fact that Cape Santo-Agostinho physically stands as a divide between the
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industrial development area from the tourism development arca may be regarded as an advantage
for the Suape project. - But the tourism development project does not necessarily have to be
coordinated with development of the industrial estate. The construction of high-class housing

is planned, however, in relation to tourism development, and 183 ha of land for 5,490 persons
has been secured for high-class housing construction on the Gaibu-Itapuama beach. In Brazil
residential land facing the beach is the favorite choice of people. It is necessary that residential
construction in this area be undertaken in an orderly manner from the beginning.

The.hill on Cape Santo-Agostinho commands a fine view of the port. Itis desirable
that part of the hill be:dc%velépéd as a symbol zone for the Suape project. As an approach road
to the tourist arca, PE—28 may be used for the time being; in the future a coastal route connecting
the arca with Recife City should be developed and used as a tourist road, independent of industrial
usc.

(5) Agriculeural Developmentand Conservation Arcas
{n the arca ont to two kilometers from the coastline there are plantations of
coconuts. The swamp whete a port is to be cut through is left unused, although in some part
pasturage is seen (see Fig. 4-10). In the area where drainage is good, sugar canc is grown, favored
by the abundant rainfall which amounts to 1,500 mm a year. Forested areas exist on the northern

hills of Santo-Agostinho and on the west side of PE-9,

In the TRANSCON report the conservation areas are designated for the following
four purposes: (1) cultufq!iconscwation, (2} ecological conservation, {3) greenery conservation
in urban areas, and (4} forestry and agricultural conservation. The Massangana Sugar Mill, a
group of fortresses on the coast, the churches of Garapo, Nazare, and Nossa Senhiora do O,
vegetation on the Suapc Bay, and vegetation on Cape Santo Agostinho have been proposed for
designation for cultural conscrvnti_o}i. As for ccological conservation, at least 30! of the area,
including primeval forests, a forested zone separating the industrial area from Cabo City to provide
protection from air pollutibr‘],'vcgi:g:ﬁidn on Cupe Gamboa, mangroves in the swaimp, and river-
sides, should be conserved. Furthc}ﬁ]o;c, parks will be provided in the built-up area, and the
conservation arcas mentioned above will be incorporated in forested and agricultural areas. The
unique and the most important of these coriservation areas is the large-scale forested zone for
protection from air pollution (called Zombi Woods). it will be used as a Stace park.

In the TRANSCON Réport there is no detailed examination of environmental
pollution problems, but in planning for the large-scale development projects such as Suape
adequate measures for protection from pollution should be taken. The need for creating a large
green zone to cope with air pollution has been pointed out since a long time ago. Experience
in Japan, however, has shown that the density of polluted air on the ground varies considerably,
depending on natural and climaric conditions, season, and time of the day, and that the best
way to reduce air pollution is to control it at the source. In Japan cfforts are being made to
reduce the amount of pollutants to the one-tenth of the present level in the next 10 years.

In Brazil, too, it will be necessary to take adequate measures for controlling pollutants at the
source. Recently in Japan the tendency for establishing pollution-reducing green zones has been
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replaced with'the movement for building green zones in the immediate vicinity of factories

for visual effects as'well as for minimizing damage from possible explosions and designing attrac-
tive factories and industrial estates, rather than establishing large-scale green zones at remote
distances, combined with the strengthening of measures for controlling pollutants at the source.
In the development of Suape the concepe of attractive industrial estates and port should always
be kept.in‘mind. 'It is impcrtant-and meaningful that cultural and historic facilities and rare
vegeration be conserved, but it is no less important that efforts be made to create greenery and
design landscaping for the creation of attractive industrial estates.

We propose that the construction of a boulevard connecting che green area at the
entrance of a port with'the administrative center, and the development of green strips along the
Collective Port and the ZI-1 loop road and along railway lines be considered.

. " o=

+ » . . .
The goal of conserving 30% of the whole area as green zones, mentioned carlier,
is admirable.

The dominant winds in the Suape area are from the south and southeast. Consider-
ing the buffer zone from the refinery area, itis likely that the ground density of polluted air will
be highest at the distance of 4 - 6 km or of 6 - 8 km from the chimney whose height is 100 to
200 meters:« In the tight of this fact, the location and width of the buffer green zone are adequate,
and the establishment of agricultural land around the green zone is highly evaluated.

2. Required Capacities of Urban Activities and Contents of the Suape Development Plan

(1) Urban Population to bie generated by Development of the Suape Complex

The employed population to be generated by the Suape development is estimated
at 66,360. 11s brenkdown is: 63,360 for industry {(applying the criterion of 11/ha in the Cubatao
industrial estite to the 5,760-ha Suape estate) and 3,000 for port facilities (applying the criterion
of 600/km of quay wall in Recife Port to the 5-km-long quay wall of Suape Port). The average
size of familics is estimared at 5.3 persons. Accordingly, the total population to be generated
is estimated ac 234,472, It is expected that 71.4% of the total population will live in the area
and the remaining 28.6% will live in the existing citics.

In estimating the population generated by industrial and port development, the
following three methods are available:

1} Calculating on the basis of the relationship between the total
investment and population;

- 2} Correlation between the input-output table and population: and
3} - Calculating from the proportion of population to the area of an
.- industrial estate.
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An example of an equation based on the third method is given below:.-.
= Ax Pul{1-8)(1+nef) x (1+T) AP

P: Population projection, C e

A:  Area of industrial estate {or.area of port or lcngth of quay)

Pul:  Number of workers per unit area (or, length)

S: Rate of local employment/100

Nef:  Number of family members dependent on worker

T: Rate of increase in tertiary-industrial population to

increase in secondary industrial ﬁopulation
The number of workers differs considerably, depénding on thc types of industry

and of port. The direct population increase varies dcpcndmg on the size of the worker's family,
Furthermore, a terciary industrial population is needed to support a secondary industrial popul.-
tion. The population increase is derived as the end product of all-these caleulations. The develop
ment of the infrastructure is planned in anticipation of such a populnt:on increase.

.y
. A s
.

As the result of a great deal of rescarch, reasonably accurate figures have been
obtained in Japan. It is doubtful, however, whether these figures should be adequately applicd
to Brazil. In Brazil where the rate of unémployment is high, the dcvclopmcnt of an industrial
estate contributes only toward the increase in the rate of employment, followed by a possibility
of reducing the new populanon increase; when highly tcchnologlcal industrics are introduced,
is not clear where required engineers and technicians can be obrained. Another factor unique
Brazil where there is a high rate of unemployment is that the rate of increase in a tertiary industrul
population to a secondary industrial population is very high. For the reasons given above, an
estimation of the future population increase should draw on the past examples in Brazil. The
estimates of 66,360 employed population and of the total populanon of 234,472 in the target
year of the Suape development plan should be regarded as generally. reasonable although we hav
some reservations. The above figures are, however, the populatlons directly dependent on the
development. To them should be added the increase in a tertiary industrial population.

If the figures in the TRANSCON chor;: arc“‘a‘ppli‘;:d to the equation given earlicr,
the following result will be obtained:

-’

et -

P = 66,360 (1—0.286)(1+3.8/1.5) x (1+T)

P = 167,400 (1+T) L

a3
- -

The rates of increase in a tertiary industrial population to the increase in a secondary industrial
poptlation in recent littoral industrial development in Japan are 0.3 to 0.5, sometimes below
these figures, but in some industries the rates exceed 1.0. The data the Japanese Mission obtained
at the Aratu Industrial Estate indicates the rate of four to five-tertiary industrial population to
one sccondary industrial worker. It is said, however, that half.of the tertiary industrial population

arc in actuality unemployed and that in fact the rate of increase in a tertiary industrial population
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to the ing’rc‘nsc‘in‘a secondary industrial population is 2 - 3 to one. It is conceivable in Brazil
with the low rate of employment that one member of the family works at an industrial estate
while another'memberof the same family is engaged in a commercial trade. It is probable that
the above-mentioned rates are two to one, not four to one. The total population in the Suape
Development Area will'be 334,800 if T is 1, and 502,200 if T is 2. A detailed examination of
these estimates based on analyses of past examples will be needed.

(2) Development of Residential Land

In planning for residential land development, first, potential land for residences
and the size of population to be accommodated there, second, the module including the urban
infrastructure and service facilitics, designed to cope with the population increase by construction
in stages, and finally, detailed plans for an image of a residential arca, roads and pedestrian walks,
community facilities, and parks will be examined.

" The Boasica arca where a new town is scheduled to be constructed is an ideal site
for residential development. If a flood control dam is buile, there will be no danger to residential
developments in the other arcas, either. We are not in 2 position to weigh the pros and cons of a
module approach to residential development, but we believe that in residential development in
this area where a sclf-contained city is expected to be built, the concept of building a city or of
urban development in an organic relationship with the existing cities is more importanc than
mercly supplying housing. First, the amounts and types of service industrics, commercial
facilities, and utilities that will support a large population in the target year of the plan should
be examined; sccond, decisions as to whether these facilities should be dispersed or concentrated
or whether the facilities in the existing citics should be left to themselves for spontaneous growth
should be made; and finally, the facilitics should be constructed according to the module. The
number of workers and the size of their families were examined, but the resident population
in commercial and community facilities were not. Itis hoped that they will be examined closely.
Itis also hoped that in the construction of a new town in the future workplaces, homes, and
recreational arcas should be developed together in a unified manner so as to ereate a self-contained
communicty.

3. Land Use and Total Plans for Suape’s Development

A land use plan is the result of work on condensing, coordinating, and generalizing
the contents of all sectoral plans. It is essential that it be coordinated with the plans for areas
outside the planning area and that the data in each sectoral plan be uniformly accurate. A
reading of the TRANSCON Report, however, does not clarify whether the Recife Metropolitan
Plan and the Suape Development Plan have been coordinated with each other. It reveals great
differences in depth among the data in sectoral plans. It is necessary that both plans be coordi-
nated.

The key factors in the Suape Plan are the depth and shape of a port to be dug and
the layout of an industrial estate. The design of the port and the industrial estate should be
given thorough examination. As for the layout of the port, the following points should be kept
in mind:
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In order to find out whether a reef bar can be cut through or.not, it is necessary to
callect large amounts of data on boring, drift sand and oceanographicconditions. In the plan
the port has a single main course. In view of the fact chat the Kashima Industrial Port has becoy,
overcongested because of having only a single navigational channel, a recent.tendency in Japan
is toward establishing a double channel,-as in_the_case of. the Higashi Tomakomai Port. In the
light of the expected number of ships, the possibility of creating a new, entrance into the Suape
Port in the future should be considered.

Since it is not necessarily clear what types of industry will need direct access to the
water linc and how long the required quay will be, a detailed examination of these matters and
some modification of the plan for industrial location will be necessary.

The other aspects of the design of .the port, except for some minor specific points
mentioned in the following, scem generally adequate.

Regarding entrance into the fishing port, at present the mouth of the Massangana
River serves as the entrance and exit for fishing boats. Although it is planned in the future thay
this part will be closed so that fishing boats may use the central channel, it scems advisable thar
the fishing boats be separared from the other kinds of ships and continue to enter the port from
the river mouth as now.

- .

Regarding the Santo-Agostinho area, since the fortress and the church in the area
are being repaired and restored by IPHAN, this area has been designated a conservation area. It
is thought that it would be good if part of the arca is developed. All the administrative offices for
the port management will be concentrated in the cencral zone. This area, a'waterfront edge of
the Suape Devclopment Area, located at an clevated land, enjoys a highly symbolic position. It
is thought that it would be good if part of the area is put to positive use and planned as the symbol
zone of the beach. . .

. -

According to the present plan, a marshalling yard will be located at the junction of
the lines to Cabo and Recife, east of Cabo. Scveral different locations for a marshalling yard will
be considered, depending on whether the national government or the DIPER will operate the
yard. In case the national government operates it, a large-scale marshalling yard to be construeted
in the west of Recife City in the near future may be used. In case it does not, it will be possible
to expand the yard to the area now designated as the-administrative area. The capacity of the
soil to bear the weight of trains should be tested.  However, the location of a marshalling yard
in the present plan will not cause any difficulty.

Since most of the industrial estate will be built on swamps, it will be necessary
that the development of Suape be preceded by. construction ofa canal.. The original plan envistons
the establishment of canals preserving the present river-beds as much as possible. Since many
canals will be needed, it will be desirable that they be planned as part ofisome functional arca
or of a large-scale green-belt in the land use plan.-, - . ,..%« ,w -t sz wvg 17

EE &oad PR e SR

- R I s P o ow, _E t
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Some concern is felt over ambiguity.in the land us

e plan concerning the location
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of plants,for treating effluent. Primary treatment of waste water will be undertaken by the
individual enterprises, but from the viewpoint of preventing pollution, it will be at once desirable
and efficient that all-the waste water from all sources should be collected at one place for secondary
rreatment rather thin be discharged directly into the river. As to the location of such a treatment
plant, the plan :progoscd by the Japanese Mission should be referred to (sce Fig. 4-11).

The present plan envisions a large green belt between the industrial estate and Cabo
and a green-area for coniserving some vegetation even within the estate. Since details of the green
belt system are omitted in the plan, however, the image of the network of green belts remains
unclear. -

Since industrial estates usually are designed on a Jarge scale and on a flat plane,
there is a strong likelihood that they will become monotonoeus landscapes. Accordingly, it is
important to develop a network of green belts appealing to the eye and to provide plazas and
parks which workers can easily use. It is not enough to build parks centralized in and around
the administrative center.

4. Study of Construction Program
(1} Development Program as a Whole

The area covered by the Suape Development Plan is huge, totalling about 30,000 ha.
The sum of required investment in each of the sectors such as industrial, port, infrastructure, and
urban facility development, is enormous, and how ro program development is exceedingly impor-
tant. The TRANSCON Report describes the Stage I plans of each sector. Reading these plans,
however, one cannot but entertain a2 fear that a large number of uncoordinated, haphazard
investments will be made in the huge development area. The reasons for such an impression are
as follows: (1) the period of the Stage I plan differs from one sector to another, and furthermore
there is no orderly pacing of development among them; (2) the sites for the Stage I plan are
scattered all ovét the development area; and (3) almost no mention is made of regional plans
supportive of the Suape development.

_The first of these problems is primarily duc to the difference in the construction
schedules, that is, to the fact that factory and urban construction will be undertaken after roads
and a port have béen built. Perhaps this point may not be worth considering, but we do not
believe that it is necessary to complete the construction of railway lines and road by 1985. Itis
pessible that the construction of some of these will be delayed, taking into account the trends
in the establishment of industries and that some industrial land will be acquired in stages consider-
ing the order of coristruction. It is ideal but considerably difficult to develop the infrastructure
in all the dcvé‘fd[;mcnt arca at a single time. It is more realistic to divide the development area
into several blocks and to divide the construction period for each block into several stages.

.
The second problem is due to the fact that factories have already been located, or
land for factories has been already obtained, in the area along PE—60, under the stimulus of the
tax relief measures for enterprises investing in the Cabo district. Fig. 4-12, taken from the
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. Fig, 412 Development Direction of I.C. Areas
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TRANSCON Report, shows the areas of pioneer activities and the dircctions ofdcvelopmem
They scem to be rather decentralized.
+ PN -
Since the feature of the Suape Dcvelopment Plan is’ the, constructlon of a port and
the development of basic industries related to i, it is not always ncccssary to con%truct at an
carly date the Z1-3 arca dependent on the PE—60; it is - desirable to push devclop:m.nt in the

Cabo industrial estate and in the other sntclhtc cities. - . .

E

If the status quo is maintained in the area west of the pmmry d:stnbunon road in
the industrial area, the pattern of development will be more com pact.

,-“

The third problem is the vague rclatlonslup bctwccn thc Suape Development Plan
and related development plans for the areas outside Suapc. Itis lmpcmtwc that the plans for
construction of railway lines serving a wide area 'md of a marshallmg yard, and for development
of PE—~9 serving as a by-pass for BR—101 and of the loop toad connecting Cabo with Jaboatao
be coordinated as soon as possible and their construction acccleratcd In Japan dcvclopmcnt
projects often require residents to be relocated. Although sufficient compensation money is
paid to these relocatees, quite a few of them were driven into miserable situations because of
the very drastic change in their way of life. It is thought to be desirable to encourage relocatees
to establish new firms with their compensation money, secure for them new land for agriculture,
provide them with vocational trading and guidance, and help them work in the industrial complex.

(2) Study of Residential Land Development Program

According to the TRANSCON Report, it is estimated that 564 ha of land will be
allocated for part of the collective port handling wheat, vegetable oils, and sugar and for the oil
refinery, cement terminal, ship maintenance, aluminum, and fcrtlhzcr plants, while 846 persens
will be employed in the power management district, 5,200 persons in the industrial district, and
15,000 persons in construction work. To accommodate these workers and their familics, the
ZR-P district, and the ZR~1 and ZR—2 districts will be F irst developed, then followed by the
development of the ZRT district. The ZR-P dlstrlcr 167 ha in area; is the 51tc for temporary
housing for workers who will be engaged in the construction of factoncs, the’ port, ‘and the
infrastructure including roads, railways, water supply and dramage facilities, and clectric power
supply facilities. Since some pollution is likely to occur; it-is planned for the district to be
re-zoned for industrial use in the future. As for permanent housmg for workers.in industry and
port management, the ZR—1 (75 ha for accommodating’] 10, ,400_persons) in Nossa Senhora do O
with some danger of flooding, and the ZR~2'district (627 ha for accommodatmg 81,400 persons;
in Boasica will be developed primarily for low—mcomc famlhcs. T

+

The first necessities for starting the development project, are temporary housing for
construction workers and places for storing construction materials.: The ZR—P.district has been
planned for such a purpose. Its location seems proper in view of its proximity to the existing
PE—60. It is not necessary, however, to concentrate in_this district all the prefabricated housing
for construction workers. A large number of construction workers, cstimated at about 15,000.
will be needed for a long period of time. The housmg for these workers will need to be relocated
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at the earliest possible.date for fear that workers will be affected by air pollution when an oil
refinery starts its operation at the first stage of the project. In Japan, it is proposed that durable
and permanent, not temporary, housing be built for construction workers from the outset and
be later occupied by resident industrial workers. Housing for single persons may be constructed
on a temporary basis in the ZR—P district, but it seems advisable co build permanent housing for
married persons from the outset in Cabo and N.S. do O,

The next question is where to start urban construction. The order of construction
given in the TRANSCON Report, that is, first the construction of the ZR—1 district in Nossa
Senhora do O, then the construction of the ZR—2 district in Boasica, will not cause any problem
if PE~9 is constructed and the Ipojuca River diverted to avoid flooding. It is a very good idea
to construct high-level urban facilities with a view to building a large-scale new town which
combines places of production, recreation, and residence. In the case of building a residential
city through industrial and port development as in Suape, the size of the c1ty will be determined
largely by the maturity of the industrial complex. Generally speaking, it is likely that such a
residential city entirely devoted to workers will face many problems including lack of a balanced
populat:on composition and lack of balance of supply and demand of public facilities. The goal
should be harmonious, balanced urban development. Such a goal, however, will require increased
expenditure for urban construction. It is worth considering the schedule in which the development
of the existing cities will precede the construction of a new town, taking into account the progress
of the construction of an industrial estate.

The construction of the ZRT district (high-class residential area) is likely to be delayed,
for it is detached from the main arca of the project. Since the Brazilian people like the seaside, it
will be the most-preferred residential area combined with marine recreation. It should be designed
from the outset with such a fact in mind. When the ZR-1 district begins to be settled, demand
for the construction of the ZRT district will grow.

The above three points concerning residential land development should be closely
examined and confirmed.

(3) Cost for Residential Construction in the Stage 1 by the TRANSCON

The total investment for urban construction is estimated at about Cr$ 5,340 million.
The breakdown of the investment by district is as follows:

Residential construction cost
(in 10,000 yen)  (CrS$ 1,000)

Administrative district 26,428 2,239
Residential district 94,800 29,625
Nossa Senhora do O 257,766 80,552
Boasica 1,329,699 415,534

Total 1,708,693 533,967
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The costs for the main water supply systein, trunk roads; and.wasté water treatment are given
clsewhere. It is not clear, however, whether the ﬁgqseg in the above table are the sums of housing
construction cost and land development cost’or whether they include the costs for rain water
drainage, landscaping, power transmission lines, and other work:- It is difficr{ult' to'estimate the
actual costs of construction. Estimated on the basis of large:scale residential land developmen,
projects in Japan, the total cost of residential land dévclbp'm?.‘ht’ih'BdhaEica; slightly elevared,
excluding the cost for housing, will amount to 100 million yen per hectare. The cost for housing
will differ considerably from house-type to house-type: Judging from the size of houses given iy
the TRANSCON report, the cost for housing constriction in the average:Japancse new town wil]
be about 200 million yen per hectare. Drawing on the Japanese example; the cost for the Noss,
Senhora do O district (75 ha) will be about 23,500 million_yen; even if the costs for the main
water supply system, roads, and waste water treatment are excluded, much higher than the costs
given in the TRANSCON report. 1t may be said that the costs in the plan are considerably lower

than in Japan.

! .

If the costs in the TRANSCON report are justified, the cost of construction required
at the outset including only part of the Boasica district, in'addition to the Nossa Senhora do 0
district, will be about 2,200 million Cr$. It is obvious, however, that demand for housing will
gradually increase when new firms decide to locate in the area after the first stage of construction,
If the need for construction up to 1994 is taken into account, at least the cost of construction
estimated in the TRANSCON report will be necessary.
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Fig. 4-15 Plan Directeur du Complexe Industriel et Portuaire de Suape Presente por Transcon
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PART/IL?.:STAGE -1 ' PLANNING FOR THE SUAPE






CHAPTER 1. BASIC THINKING BEHIND THE SURVEY TEAM’'S PROPOSALS

Considering the Suape project more realistically, we offer proposals concerning
Stage 1 planning for the Suape, in order to clarify the development possibilities.

Stage I planning considers what kind of industries should be located there, in
correspondence with the scale of port and harbor facilities being planned for immediate develop-
ment; and the infrastructure necessary for this, for example, road, railways, industrial water,
domestic water, and housing, Planning also includes flood control measures, which are of prime
importance for regional development.

In the TRANSCON report, planning calls for Stage I o begin in 1980, with comple-
tion in 2005, and in general this period can be considered appropriate. The scale and categories
of industry in Stage I planning are taken up considering the outlook for Stage II, but the land
to be used and the wharves are thought to be sufficient for Stage Il planning, and the land for
future use is not split off.

When this vast amount of land is used during Stage |, from the viewpoint of the final
plan of the estate, plants will appear to be scattered around.

However, consideration was directed toward this not occurring, as much as possible.
The industries selected are as follows:

Fertilizer

Aluminum

Ship maintenance dock
Rolled steel
Automobiles
Petroleum

Cement (terminal)

These industrial categories are distributed in the areas for Stage I land and port and
harbor development, considering the types of ships, length of wharves, and the necessary area;
and are coordinated with planning for roads, railways, etc.

Stage 1 planning conforms in basic principle to Brazilian intentions.

(1)  Character of Stage |

The project comprises the following sections: regional development, industrial
dcve]opment, port and harbor improvement, and infrastructure other than ports and harbors.
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Details are discussed in the general outlines for cach section:

The overall plan is conceptualized from the standpomt of regxoml dcvclopmcm.
Initial concrete planning is studied for each section and provision is made for 4 organic connec.
tion of the scctions. The planning itself, as one stage of operatlons is gcnemlly complete
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The thinking represented in thls planning is not what the Brazilians side call a reduc.
tion of scale, but includes planning for the prmc1pnl points which have a high potential for
immediate realization in the carly stages, which in"turn lead to ﬁnal plannmg Thc plannmg
will be a cardinal point for future development planning” * = * s-exzin T ol

y . I T N

e g

For that reason, land use in regional planning and lmprovemcnts in ports and
harbors and other infrastructure are in the character of proposed antendments to the planning
in the TRANSCON report. In the industrial development plannmg, thc amcndmcnts make for

a PR

much more positive planning than originally. Bt

Also, a promise of planning here is that the Suape regional development is considered
within the framework of the Recife Metropolitan Plan, and in this respect is different basically
from TRANSCON planning.

(2)  Special Characteristics of Stage I Planning
Stated simply, the special characteristics of this planning are as follows:
(A) Regional planning

Planning here gives serious consideration to the Recife Metropolitan Plan. It also
works toward the efficient use of ports and harbors in Stage I, the placement of industry, and
the roads, water supply, drainage, housing, etc. necessary for that; and in particular toward
elimination of the threat of damage caused by flooding. Beyond these concerns, planning
works toward the creation of an environmenually superior region. - -

(B) Industrial development ’

With the aim of creating a full scale coastal industrial estate that makes the best use
of superior conditions for industrial location, planning works toward the introduction of basic
industries in the early stages. Regarding industties with a good possibility of locatmg in the
estate, consideration is given to introduction which is coordinated in planning terms with
trends in Brazil, and to the developmcnt of related mdustncs.

%'. FE g -
o PIR BN
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The Survey Team has persistently given consideration to thc cff cient use of ports
and harbors, to good possibilities, and to the important point of introducing industrial categories
that will provide an industrial base (for example, oil reﬁnery, alummum, automobllcs, fertilizer.
secondary steel products, etc.). Regarding the : zm'angement of mdustry in parncu]ar, we have

investigated the creation of a superior industrial estate in'terms of land usc such as‘waste treat-
ment facilities, and function.
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(C) Port and harbor improvement
.. Taking TRANSCON's thinking as the basis, we investigated commercial use piers
in connection with industrial development.

The Survey Team worked toward the concrete investigation of issues such as the
volume of cargo to handled, decisions concerning the number and types of ships entering and
leaving the ports and harbors; water depth, wharf extension, channels, and berths,

(D) Infrastructure improvement other than ports and harbors

On the basis of TRANSCON's thinking, serious consideration was given flood control
measures and water supply in particular. Regarding flood prevention systems in particular, we
have stated our opinions on the necessity of new drainage canals and regulating ponds.

I3
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CHAPTER 2. REGIONAL PLANNING '

1. General Qutline

The Stage I planning proposals were prepared recognizing that part-of the construe.
tion is already beginning, We have confined ourselves to following the original TRANSCON
proposals as much as possible, and-suggesting partial modifications to the proposal.

The first procedure is to determine the types, scale; and arrangement of the industry
and port and harbor features which are the nucleus of the project.~ In"accordance with the discus
sions of industry and ports and harbors states in the following chapters, estimates of the construc-
tion of residential areas and the level of necessary infrastructure were made to formulate the

layour.

Planning for the Collective Port generally follows TRANSCON's Stage | planning,

In planning for the industrial estate, industries which do not directly use the port
and harbor, or are not directly connected with those industries, should be located in industrial
areas such as the satelliie cities in the Recife metropolitan area, including the Cabo industrial
estate. In Stage I, with the exception of the oil refinery, industries are designed to located
in the hinterlands of the port and harbor area. Though it is necessary to coordinate planning
with Cabo, housing construction sites are planned following the original proposal to be made
inNS.S do O, where urban agglomeration is found, those parts of the Boasica area which are
suitable sites for new urban development, and on the ZRT. region where demand for quality
residence is expected.

Regarding temporary housing areas, because of worries about air pollution when the
oil refinery begins operations, they should be removed at an carly stage as stated in the original
proposal.

In the infrastructure section, flood control and the road system must receive priority
in investigation. For flood control, it was decided to call for construction of the Ipojuca dam,
which serves also for water supply, and the two dams at Bita and Utinga; and construction of
PE-9 (which also serves as a dike) in order to protect the industrial estate and the N.S. do O
residential construction area from floods.

The flow of the Ipojuca river, which will be interrupted by this construction, will
be led to the outer waters. The waterways within the industrial estate, which will also be used
to provide water for purification of the future port and harbor, will use the existing river beds,
with the exception of the central waterway, originating from the proposed temporary housing
area.
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i*: *Regarding the road system, the existing PE-60 will be used as an arterial route
serving a wide area: ‘Routes connecting the port, industrial, residential, and administrative areas
to PE-60, and arterial routes linking the regions have been re-selected.

R AT T

- T

- Considering the transport of only immediate materials, a single track railway to the
principal industrial, and port and harbor areas has been indicated.

- The placement of industrial waste water treatment facilities should be made in
accordance with the result of investigation of the arrangement of industry over the long term.
Because 2 high volume of waste water is forecast, it has been re-established in a position for
possible water catchment.

Because tourist areas do not necessarily have to be coordinated with development
of the industrial estate, that topic has been excluded from the investigation of Stage I planning,

Regarding agricultural and forest areas to be preserved, within the industrial estate,
the periphery of which will be developed in Stage I construction, the present conditions will be
maintained; with the exception of two green zones at the port entrance.

2. Advancing Regional Planning in Stage I
(1) Development of Residential Areas, Stage |
The number of employees, calculated from the industrial categories and scales

indicated by the Japanese mission for Stage I, and from the planning for ports and harbors, will
be 8,276 people.

Number of Employees
Industry ‘ 7,430
Pores and harbors, administration 846
Total 8,276

Based on the TRANSCON report, average family size is 5.3 people per household,
and taking 1.5 employees per household, the total number of employees and their families will
be 29,241 people.

Within this the ratio of locally-hired workers (in the TRANSCON report this is
dependent on the population of the existing urban areas) is 28.6% . Thercfore the direct popula-
tion increase in Stage 1 is 20,878 people.

Moreover, an increase in the tertiary population, in relation ro the secondary

population, must be anticipated. Considering the cases of industrial development and urbaniza-
tion in Japan, the secondary industry population rises suddenly with the development of
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industrial estates, then there is a temporary halt in’ population change, caused by industry.
Following that, and after industrial development has proceeded to a certain extent, the popula.
tion associated with tertiary industry increases. .This pattern of poPulntlon change is common,
and so it does not appear there will be an immediate increase in the population connected with

tertiary industry in Suape development.

Assuming that the rate of increase in tertiary industry-related population is estimateg
at 50% that of the secondary industry-related-population, total population increase will be 31,317

people.

Population increase in Stage I will probably be in the 20,000 - 30,000_raligc.

This carly stage population increase will not appear at once, but,will develop gradually,
Moreover, it is desirable that the first residential areas to’be constructed be close to cxlstmg urban
arcas. The N. S. do O region, where the first construction is planned, will be an appropriate site

if flood control measures are taken.

In accommodating the greater patt of the population inflow into Suape through the
construction of new towns, it is safer for planning to call for preparation of residential arcas which
can handle a large population. In that case, preparations for the N.'S. ‘do O to accommodate
10,400 people, and for the remaining 20,917 to be distributed in the ZR~2 and other areas,

must be undertaken,

If the TRANSCON proposal is followed, construction will take place in the Boasica
area. At the start of construction of the second residential area, it will be necessary to consider
the demand for environmentally sound residential areas, and also to start construction in the
ZRT area.

There will be no problems with temporary housing areas until the stage of plant constn
tion. However, it is desirable to remove them before full scale operations begin at the oil refinery.

Also included in Stage I planning is the necessity of constructing residential estates
for the existing industrial estate ar the city of Cabo, because of industries moving in.

(2) Land Use and Allocation within the Industrial Estate  ~
Our position concerning the layout of the estate, in principle, tollows the TRANSCON
plan.

The locating of industry considers the scale of land operationally. possible to use,
with some leeway, until such time as the final objectives of the group of plants to be constructed
in Stage I are met; and also considers making use along the shore line as compact as possible.

- The volume of excavation has increased slightly, from the original plan, because of
the addition of new industrial categories.- .
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Concerning the zone between the channel and the reef, because the possibility
remains for opening a channel from the Ipojuca in the future, it is highly desirable that the
sc]cctcd mdustnal categories be those that require a low volume of traffic with inland areas
and a largc volume of cooling water, for example, power generation, petroleum product tanks,

or the cement tcrmmal It has bccn decided to arrange for a petroleum product tank yard in
Stage 1. o

* Regarding roads, two arterial routes, one connecting the Collective Port and oil
refinery, thc other lmkmg the Admmlstrarwc Center area with the lictoral section, have been
planned. Added to the north sonth arterial routes which cross them, each industry has four
semi-arterial npproachcs. S

A rail rloqrc,_to link the Collective Port, the fertilizer plant and ol refinery, is being
selected. LR s s

Only the central scctlon of the canal will see full-scale construction; in other areas,
as much use as possible will be madc of the’ waterways in their present condition.

[ q(-’ Wl
- Lf_‘. .

The grccn zon¢ being planncd within the estate should be safeguarded as much as
possible. In order to make practical use of this space within the estate, we propose that the Port
Administrative Center’s functions be divided and construction take place in the green zone along
the shore; and that facilities such as a sports center and pond for employees be placed adjacent
to cach other in the green zone between the Administrative Center and the shore.

Wc have also planned for makmg a boulevard of the road connecting the Administ-
rative Ccntcr, sports center, and the preserved area along the shore, to be side by side witha
bicycle path

v
e

Plantings can be made along the central waterway as well. Through this and improv-
ing roads for automobile usc and other items, we have planned for the creation of a park sysrem
within the estate.

{3) Rough Cost Estimates for Development of Residential Areas
There is a wide difference between Brazilian construction costs as indicated in the

TRANSCON report, and the costs in cases in Japan. We confine ourselves here to rough estimates
which follow the prices indicated in that repore.
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Administration area
Temporary housing area
N.S.do O

Boasica and other

Total

The construction costs mdlcatcd in the TRANSCON report for the N.S. do O
area (housing for 10,400 people) and for the Boasma area (81 ,400) are con51dcred total con.
struction costs until 1994, when construction is to be complctcd and werc calculatcd from the

urban population expected for Stage 1.

TRANSCON proposal
8,259 Cr§

29,625
80,552 _
. 415,534

533,967
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:3.559 100%
z:_o.éis" 100%
80,552 100%
103,883 ' 25%

1222,319




CHAPTER 3. INDUSTRIAL DEVELOPMENT

1. Introduction =

Industrial development during Stage I basically adopts the plans indicated in the
TRANSCON-and APL reports.

It is thought that the industries to be established will primarily be those for which
applications have already been filed and for which discussions are now being held. These include
basic industries which will particularly important coastal industrial estate as a whole.

Because basic industries which are suitable to coastal locations are desirable from
the viewpoint of use of the port and harbor to be built at che Suape, oil refinery has been
recommended as a Stage [ industry.

In determinating the parameters for industries to be introduced, Japanese experience
has been used to supplement data given in the TRANSCON and APL reports.

* Determining the location of industries has been done in view of their relationship
with plans for development of the port and harbor and with infrastructure, in addition to which
full consideration was given to the special characteristics of the industries themselves.

" In particular, care was taken in regard to land use, infrastructure and other facrors
of importance in relation to plans for the final form of the Suape coastal industrial estate.

-The scale of industrial development of the Suape would be large no matter what
country might be concerned, and completion of the development plan will require a very long
time. It is therefore desirable that the Stage I be strategically executed.

2, Categories of Industries to be introduced to the Suape

The categories of industry to be established in the Suape are given to Part 1.
~ For'all of these industries to engage in operations, a considerable period of time will
be required, as is to be expected in view of the impact they will have not only on the Nordeste

and Brazil economies, but on the world economy as well.

The TRANSCON report anticipates that the ferdilizer plant will start production
in 1987, and that aluminum refining and oil refinery will begin in 2005, as the final stage of
the Suape development plan.

In Japan, creation of industrial land sites for the Mizushima estate were begun in
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1953, and today, 23 years later the basic industries in that estate are just one step away from
the final stage. In the case of the Kashima estate, land acquisition was begun in 1964 and 12
years later only half of the final stage of basic'industries has been comp!ctcdfThui’a lengthy
period of time is required for implementation of plans for industrial estates suuc‘h_ as these,

Therefore, it is by no means unnatural to make the start of operations in the
final stage of planning of the Suape basic industries the year 2000. )

The Suape will be the industrial center of the Nordeste in the;21st century, but
out of the categories indicated for Stage I, to what extent different categories will be operating
is an unanswered question.

However, applications have already been filed and discussion begun with SUDENE
and Pernambuco State by investors who wish to establish the following industries:

. ' a
PR 1 ! '

Fertilizer Seamless steel pipe
Aluminum refining Regular steel pipe
Automobiles Casting

Materials transport vehicles Forging

Steel rolling Ship maintenance dock

Before work on construction of the industrial estate begins, as in the case of the
fertilizer, aluminum refining and automobile industries, confirmation that strategically important
industries will be established in the induscrial estate will heighten the reality of the project.

In Japan there is no shortage of examples of preparation of a master plan for an
industrial estate, implementation of port and harbor improvement works, and preparation of
sites, all without determination of whart industries are to be in that industrial estate. And at
other times over-aggressive sales have resulted in an investor’s purchase of a site having features
he did not need. - .

In the case of the Suape, the favorable situation of there bcini; applications and
inquiries already submitted at che early planning stage augurs.well for future implementation of
plans. It would be desirable that this opportunity be grasped and that these industrics be included

However, from the viewpoint of maximizing the effects of investment in port
and harbor development, it is thought that the burden placed on the port and harbor by these
industries, the cement terminal and the other terminals plan for the Collective Port area is low.

L e .
- - e ‘oa

e R - 1

Therefore, it is thought desirablé that oil ref;;ncry, which woul make extensive
use of the port and harbor, be included. in Stage 1 industries. . .

3. Parameters of Industries to be introduced

Parameters of the industries to be introduced are given in Table 3-2.
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The figures given by both consultants in their report have been used without change.
Dcsignafioﬁ of matetials, and information on quantities, sources, transport modes, plant site
areas and number.of workers are from two consultants’ reports as well as information obtained
in discussions held at DIPER and APL, and are used without change.

However, some costs and some transport modes used for products have been assumed
on the basis of the precedents provided by similar goods as reported to the Survey Team.

Concerning industrial water {drinking and process water) and electric power, since no
data was available from the above sources, calculations were based on Japanese precedents.

As a result, total requirements for Stage | have been found to be as follows:

A, Industrial sites (ha) 1,103

B. Industrial water (;113 /d) 91,280
(drinking and process water)

C. Electric power (kw) 307,360

D. Employees (person) 7,430

E. Transport

Marine transport

Raw materials

Crude oil (k2/y) 7,650,000

Others (tfy) 3,132,922
Products

Refined oil (ley) 6,337,760

Others (tly} 2,434,200
Total

Crude & refined oil (k2/y) 13,987,760

Others (t/y) 5,567,122

Overland transport

Raw materials

Crude oil (k2/y)

Others (tfy) 87,510
Products

Refined oil (kf{y) 700,000

Others (tfy) 528,660
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Total

CE
- n, Wy

s R ,mv1=

Cl'l..ld-c & rcﬁned oll (Lﬂly) -:700,000 ..

Others (t/y) -

b ::616,170.4:

.
ok v -
LW S ,‘;1‘

Table 3-1. C-ltcgorlcs and Products of !ndustrlcs

to be mtroduccd durmg St'lgc [

w W Bew wE o= = - s

Category

Products

Fertilizer
Aluminum refining
Qil refinery
Automobiles

Material transport vehicles

Ship maintcnance dock
Rolling of steel sheets
Seamless steel pipe
(electric steel)

Plain stee] pipe

Casting & forging

Cement terminal *

NPK (15-15-15), NP (8-30-0)

Commereial vehicles; diesel engines

Three-wheel vehicles, trailers, tank
trailers, wooden truck bodics

Il

T’nplatc. cold rolled bobbm.
sheets

even though it is primarily a trade- rchtcd cntcrpnsc

The cement terminal is included here bzausc lt ls wnhm thc cstatc. and

SN PR |

w, b1y
oot
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4. Location of Industries

Discussion of the location of industries in the final stage is descnbcd in Part I,

Chapter 11. Here, consideration is given to locatlon of industries for Stage LI The basic assump-
tions in this regard are (1) because the industries to be mcludcd in the cstatc at its final stage
of development are already determined, to ]oc'ltc them with consndcr'ltlon pald to locauons in
the final stage and so that their industrial functions may be fully developed and (2) to match as
best possible the tempo ofconstructlon of port and harbor facilities.and industrial site creation,

(1)

(2)
(3)

4)

(1)

v

Determination of locations fol]o“{_t_:d this scqucncé:

Distinction is made, among those industrial categories to be included in the final
stage, between those closely related to the coastline and ocean and those not so
related. As a result of this, the following have been identificd as bclonglng to the
first of these two groups (asterisk indicates inclusion in Stage T).

Fertilizer* Oil refinery*
Petrochemicals Sugar-based chemicals
Rolling of steel sheet* Seamless pipe (electric)*
Processing of steel materials Aluminum refining*
Copper refining Lead refining

Zinc refining Automobiles*

Ship maintenance dock* Ship building dock
Thermal power generation Cement terminal?

These related industries have been located as close to each other as possible.

Of the above, those related to other industries have been located as close to each
other as possible.

Industries have been located in accordance with the channel dcpth to be required
by vessels serving those industries.

Industries have been located in accordance with water fronrage requirements and
industrial site water frontage requirements.

By following the above procedure, our image of the ultimate general layout of

the estate is obtained. Industries'were then located on the assumption that in Stage
L. For industries to be established in Stage I, Iocanons were decided on the basis of
where port and harbor facxlmcs would be constructcd ‘and where industrial sites
would be formed during Stage I The results are shown in Flg 3-1.

The manners of locating industries was as follows: ;

-

Because among the fertilizer, aluminum refining and automobile industries, the

2190-



i Fig: 3-1: <Conceptual Plan of the Location of Industries
for Stage 1
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\
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(2)

(3)

(4)

(3)

(6)-

maximum size vessel which would be'used would be 60,000 DWT {-13.5 m), for
the fertilizer industry, and the standard vessel would be 20,000 DWT (-10.0 )}
for the fertilizer and aluminum refining mdustrles,.‘f'h‘ese are to be in the norch

channel district.

The ship maintenance dock would service. 70 000 to 100 000 DWT vessels, and
the ship building dock to be built in the future would in combmat:on require
considerable water frontage. Also because of nccd to make cntry toand exit from
the docks convenient to vesscls, thc dock isto be in the diseriét dlrcctiy facing the
approach channel. Morcover the slup bmldmg dock will be adjaccnt to the mainte-
nance dock.

Rolling of steel and production of scamless steel plpc (from an'electric furnace),
including categories to be introduced after Stngc I, are cxpcctcd to use vessels of
the maximum class of 20,000 DWT for which rcason they could be located in
the north channel district, but since a sh:pbunldmg dock w1|l bc construacd it
was deemed better to locate them adjacent to the future dock site, in view of
their relationship to shipbuilding. Therefore, whcrcvcr possible stecl-relatcd

industries should bc located here. ; .

A site for the oil refinery has alfeady been reserved behind the southern channel.
However, because ships scrvlcmg the refinery will be of a maximum of 135,000 DWT
it will be necessary to build tanks for crude oil and oil products at the south side of
the entrance to the anchorage in the approach channel, and the petroleum wharf
was located here. Pipelines would link the wharf and the refinery.

The other industrial catcgory to be established during Stage.[ iS'materials transport
vehicles; if there is sufficient room, it should be located behind the auromobﬂc
plant site.

It is thought that exports f'rom the ccmcnt terminal would be 60,000 DWT or larger.

for which reason it is located in the south channcI district, whcre none “of the above
are located.
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C:HAPTER 4. PORT AND HARBOR IMPROVEMENT

1. Outline’

The Suape port is to have two functions, that of a large-scale industrial port and
that of a collective port. It will be essential to stress the development of the industrial port since
the amount of cargo and the number of ships handled in the industrial pore will be ex tremely large.
However, in the TRANSCON report, there is a rather detailed study of the Collective Port but
almost nothing concerning the private terminals. No consideration has been given to the scale
of the industry to be established in the estate, the resulting amount of cargo to be handled, the
supply sources of the raw materials, and the conditions in the port, etc. with respect to the sizes
of the ships to use the port of Suape and the sizes were decided merely on the basis of recent
trends in the size of each type of ship.

Therefore, it will be necessary to investigate in detail the setting of the basic condi-
tions and the port plan. The investigation of Stage [ of the plan is to be based on the following
concepts:

1) The concepts in the Stage 1 plan in the TRANSCON report will be respected.
2) The scale of the channels and mooring basin will be based on the current plan.

3) The overall berth length of the private terminals will be calculated on the basis
of the standard berth handling capacity in Japan.

4) In the industrial layout, the cement terminal was originally considered as being
included in the Collective Port but because of such considerations as the processing
nceds and the large space required, it will be located in the industrial area.

2. Stage | Port and Harbor Planning

{1} Industries

The Suape port has the following two important functions:

(A}  Industrial port
An industrial port to handle the in-coming raw materials and out-going products for
the industries located in the coastal industrial zone — private terminals.

(B) . Co-!lcctivc port

Transshipment base for wheat, sugar, molasses, alcohol, and vegerable oil
- special wharves for cach commodity.
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The Survey Tedm’s sclecnon of mdustrlcs to be 1ntroduccd 1nto the lndustrl.nl
port zone is based on the results of interviews with APL! Det'ulcd cxphnatlon of the materials
to be handied at the collective port is given in the TRANSCON report.”

The scales of production for industrics that are consndcrcd to opcntc in Stagc l
planning are given below:

(A)  Industrial port

Fertilizer (NPK, NP) 215,000 ¢y

Oil refinery 150 000 bpsd

Steel (sheet rolling, plpe. casting, : 600 0‘00 _;ly '
forging) o -

Aluminum refining T 100, 000 tly

Automobiles and 1o, 000 v/y and 4,752 vly
materials transport vehicles

Ship maintenance dock 70,000 ~ 100,000 DWT

Cement terminal ‘ " 2,000,000 tly L

(clinker mill)

(B)  Collective port

Sugar (out) 648,000 tfy
Wheat (in) 612,000 t/y
{out) 300,000 t/y
Molasses (out) 109,000 tfy
Alcohol (out) 115,000 tfy
Vegetable oil {our) 30,000 t/y

(2) Volume of Cargo Handled at Port

The volume of cargo to be handled in connection with thcsc industries will be about
20,000,000 tons. Of this, the private terminals will handld'18, 000,000 Yos and the collective
port 2,000,000 tons. In-coming and out-going volume will be about the same, about 10,000,000
tons each.

The estimate by TRANSCON f abott 17,500,000 tons in 1980 is about 2,500,000
tons less than the Survey Team’s estimate. The difference is mainly due to the volume of cargo

handling for the steel-related mdusmcs recommended by the Survey Tcam for inclysion in the
estate.

Table 4-1 compares the cargo handling volume estimates of the Survey Team and
TRANSCON. Table 4-2 gives estimates of the volume of cargo to be handled, by cach industry-
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1y

Cargo Handled at Part, Stage [

)

Estimate by

Estimate by

the Survey Team TRANSCON
Private Terminals 18,156 15,701
Imports 10,018 10,456
Exports 8,138 5,245
Collective Port 1,814 1,814
Imports 012 612
Exports 1,202 1,202
Total 19,970 17,515
Imports 10,630 11,068
Exports 9,340 6,447
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Table 4-2. Cargo Handled ac Port, Stage I, by Industrial:
Catcgoi'ics Planned for Introduction.

—_.-_-_--
N B ; = - Volume of Cargo Handled (1)
. Site Arca T . " ’
Production Scale (ha) —
A
Raw Materials Products Total
- e ———
Feruilizer 215,000 tfy 50 190,362 86,000 176,362
Petroleum refining 150,000 BDSP 750 6,885,000 5,703,300 12,588, W
(7,037,760 klly} (7,650,000} |-, (6.337,000) {13,987 000)
Steel-related
Steel rolling 300,000 tfy 40 304,800 * 90,000 304,800
Seamless steel pipe 250,000 50 279,500 1‘%2,500 ‘ 472,000
{clectric steel) '
Stecl pipe 24,000 5 - .. 4.800 4,800
Casting 12,600 4 - - )
Forging 12,000 4 - 8,400 8,400
Total 598,600 . 103 584,300 295,700 880,000
Aluminium refining 110,600 70 309,000 40,000 349,000
Autos .
Automobiles 60 25,000 7 12,500 17,500
Materials transpore 4752 y 40 24,620 - 24,620
Total 100 49,620 12,500 62,120
Repair dock 70,000-100,000DWT] 30
Cement . 50 2,000,000 2,000,000 4,000,009
Indust. port total 1,153 10,018,282 8.137,590 18,155,782
4
Collective porz
Sugar 650,000 650,000
Wheaz 612,000 R 300,000 912,000
Molasses -, 109,000 169,000
)
Alcohol 113,000 - 113.000
Veg. oil 30,000 30,000
Total .612,000 1,202,000 1,514,000
Volume of cargo ’ - o .
969,782
handled at Suape Port 10,630,282 9,339,500 19,969.7

p——

Nore: For composition of raw materials, by destination, etc. See Table 3-3.
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(3) Layout of Port and Harbor Facilities
(A)ﬁ:‘\'é .Area of Stage [ planning

The pore areas in Stage I of the Suape industrial port are indicated in Fig. 4-1.

Fig. 4-1. Port Area Objectives, Stage [

v
i

(B)  Types and sizes of ships to be accommodated
’ The largest 'typc of ship to be accommodated at cach area of the inner port, as
indicated in the figure above, and the cargo to be handled, arc as follows:

Area 1 _ Qil, Cement terminal 135,000 DWT
I - Phosphate rock 60,000 DWT (until 1986)
o . 125,000 DWT (after 1986)

Il Wheat (in) 60,000 DWT

IV" Wheat (out) 25,000 DWT

v ch‘tilizér aluminum 25,000 DWT
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(C)  Width and depth of channels

Planning for the width and depth of the channels is based on the following conside.
rations. ..

Width of channels

Access channel:
5 times the width of the largest ship, one-way navigation

Inner channel:
secure the necessary width for one-way navigation when ships are
at mooring on both sides of the channel (5.8 B + 50 m)’

Depth of channels
The water depth is planned by adding a margin to the draft of ships
anticipated to call. The margin for depth considers squatting wave
influence, navigation margins, and secondary margins (measurement

error, dredging error).

The dimensions of channels for each area, established on the basis of the above
considerations, are indicated in Table 4-3.

Table 4-3. Width and Depth of Channels- .

Ships to be . ’ | .
.. Widch Depth Max. size vessel
District accommodated ] P !
(DWT) {m) {m) or two way transit
Access channel 135,000 320 20.0
i 135,000 1,200 18.0 .
turning basin ' . '
I 60,000 135 )
: 320 - | - " - 50,000
HI 125,000 16.5 te
v 60,000 2507 | 135 " 20,000
v 25,000 250 - 100 |7 Barge
) B Sy} :
X 25,000 180° "™ 10.0 " Barge

-198-



(D) . . Number of necessary berths

The TRANSCON report does not describe the private terminals for the industries
Jocated in the estate; only the number of berths necessary for the collective port is caleulated.

Since the type and size for cargo handling facilities and the number of vessels by
type cntcring the Suape industrial port'are unclear, the Survey Team calcualted the number

of ncccssary berths (ncccssary wharf length) of cach industry using the standard cargo handling
capacity, pcr bcrrh in Japan i

Table 4 4 1nd1catcs the necessary wharf length for cach industry in Stage 1 planning.

With prwatc terminals requiring about 2,500 m, and the Collective Port 1,100 m, total wharf
length of 3, 600 m-will be necessary,

b3

Table 4-4 Neccessary Whar{ Length, Stage |

. { Unit: meter)

Private terminals

Fertilizer 210
Oil refinery
QOil 480
Petrochemicals 660
Iron & steel 480
Aluminum refining 310
Cement
" Raw materials ) 200
Products 200
Subtotal 2,480

Collective port

Wheat
Out 260
In 240
Sugar 300
Edible oils 280
Subtotal 1,080
Total 3,560

Note: Sec PartI, Table 3-18 for details.
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(4) - Layout of Industries and Harbor -
" = 3ra,+The arrangement of industries in Stage I planning is based on the conception of

the final planning stage, and when expanded, must be capable of maintaining the functions of
the industries.

Therefore, the securing of a total area for the final scale of the each industry was

also considered. Based on these considerations, the necessary total area in the coastal section
(reclaimed arca) for Stage [ is as follows:

vt

Fertilizer 50 ha
. Aluminum refining 70 ha
Automobiles 100 ha
Shipbuilding 150 ha
Steel 123 ha
Cement 50 ha

Total 543 ha

According to the TRANSCON report, the area of land to be made available in
Stage I is,pbout 1,000 ha, which is sufficient to locate the above industries.

Flg 4-2 shows the distribution of these industries in the Stage | harbor construc-
tion area. Concerning the harbor layout, extension of about 750 m is necessary, only at the

southern tip (cement terminal scction) of the central channel, varying from the plan proposed
by TRANSCON.

(5) Dredging of Channels and Mooring Basin and Land Reclamation for Factories
The amount of soil to be dredged in the naviga’tion channels and mooring basin
and the amount of soil required for land reclamation in Stage I of the plan have been calculated

as shown in Table 4-5.

Table 4-5 Amounts of Soil Involved in Dredging and Reclamation

Amount of soil to be dredged (10° m’)

Sand Clay Sandstone Total

Drcdging o Acccss_chzqncls 7,686 7,686
.~ Innet channels 57.472 12,034 330 69,836

Total 65,158 12,034 330 77,572
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o gl . WL i .
Reclaimed arca +-:¢4-1l-: Amount of sqil required

Reclamation Complete reclamation ST 0,856 % 10°.m?, 1ty 3 26,648 x 10? m
Reclamation up to high tide'fevel - C 12,646 %10° 'm® uE Y 727.@1_6':‘( 103 iy
Total 22,502 10° m’ 54,564 x 10° 3

It is cvident from the table that 78 million ‘culm’of soil will bé dredged in' Stage |
buz only about 55 million cu.m will be required for rcclamatnon and except for the sand used
in reclamation, the clay and sandstone will be discarded in the sea.’” The area of the completcd
reclamation will be approximately 1,000 ha and will be sufficierit’ to satwfy thé requirements
for the coastal area in Stage I {543 ha). s

.{.:3,

The length of the southern end of the inner channe! will have to be about 750 m
and the dredging required in this case will be approximately 6 million cu.m Therefore, an
increase of about 8% in the amount of soil dredged in Stage I of the plan is foreseen.

(6) Work Schedule and Construction Costs

. -
. - 3 7

In the work schedule and investment plan in the TRANSCON report, only the first
stage plan has been studied for the port. Fig. 4-3 shows the work schedule for harbor construction.
The first stage of the harbor constriction has been planned to cover'11 years.

Fig. 43 Harbor Constrizction Schedulé

75 76 77 .78 79 80 | Bl- | 82 83 | 84 85

Dredging & embankment

Protection works e . o R S RN

Port inler

Picr

Installations for wheat

Installations for sugar

Installations for liguids

Complementary works

Navigation aids
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. #rurn~ The total harbor construction costs are estimated as Cr$ 1 billion which is 50% of
the total investment of approxlmately Cr$ 2 billion for Stage I. The port budget is as follows:
. “(‘*i POV ¢ I LI LT o S .
i: «. -Dredging and land reclamation Cr$462,234,000
-+ - = Dredging of navigation and inner harbor channels
< ¢ %and land rcclamatlon

e - ;i - -
Wi e -“" <

ii. Collective port Cr$378,183,000
Terminals and berths for sugar, wheat and
«~ ecdible oils-
ifi. . Protective facilities Cr$86,137,000

: “Raising and extending the reef, breakwater
and port entrance protection

iv. Navigational aids Cr$25,000,000
Signals, busys, VHF, tugboats, etc.

Total Cr$951,554,000
This harbor budget does not include the construction costs for the industrial port
(private terminals).
3. Suggestions for the Suape Port Plan and Future Technical Problems
(1) Natural Characteristics Port and Port Construction of the Suape
To determine the possibility of excavated port construction in the Suape, comparisons
have been made with natural conditions in Tomakomai, Kashima and Niigata East, typical large

scale excavated ports in Japan.

Table 4-6 Natural Conditions in Typical Excavated Ports in Japan

Conditions Unit  Tomakomai Kashima Niigata East
Wind (frequency of winds of at least 10 m/s) % 6.4 144 111
Waves (H£]3: 99.19% probability of non-exceedence) m 5.00 4.75 4.55
Topography ;f the sea floor 1/83 1/118 1/96
Land topography: Area obtained ha 2,800 3,500 3,300
o Height above sea level m 7.7 6.9 8.8

The wind and wave conditions present the biggest problems among the natural
condmons in the above table. For the three ports in the table, the frequency of occurrence of
winds of moré than 10 m/sis 6 to 14% and the significant wave height with a probability of
non-exceedance of 99.9% (one time in 1,000} is 4.5 to 5.0 m. However, in the case of Suape
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port, the wind at Guararapes Airport in Recife over the last 10 years reached a maximum of
15.43 m/s and was an average of 3 — 4.0, m/s.- “The’ sxgmf‘ cant wave height was a maximum of
2.4 m during the period of observation. These cond:tlons ar¢ much better than'those for the
threc Japanese ports mentioned previously and the construétion of a port is clearly possible,
In future plans, the construction of offshore’sea berths for crude c_nl tankers will have to be
considered, Table 4-7 shows the results of a questionnaire concerning the 11m1ts of the use of
sea berths in Japan. Inthe case of dolphin berths, it appears that berthing is possnble uptoa

-

wave height of 1.4 m and mooring up to a wave height of 1.8 m. s w0 gios

N ca‘-",."-' lf Y ‘.é

. Wi
Wave measurements for Suape port were conductcd only fora short pcnod How-

ever, considering the probability of occurrence of significant wave heights of 1. 9 m or over is 22.79,

and that there are few seasonal changes throughout the year, the bérthing and cargo handling requy,

for a sca berth appear possible. Further, the final decision w11| have to be made on the basis of

the results of continued surveys, RO O

Table 4-7  Average Limit Values for the Use of.., P
100,000 — 200,000 DWT-Class Sea Berths: . .-

" Buoy berths Dolphin berths Taial
No, of Average | No.of " | Average' | No.of | Ascrage
teplies { values ~ { rephies | values | 'replies | values
Limits to take pilot on board Wind velocity {m/s) 5 ©13.4 14 - 13,6 - 19 135
Wave height (m} 5 - 40 . 11 147 - 16 143
. . . - s o
‘Tidal current (kt) 3 217 9 ... L2, 1 12 1.53
Limits for berthing Wind velocity {m/s) - .13.4 16, .13.9 21 i3s
Wave height (m} 5 1.34 13 1.34 18 133
Limits for cargo handling Wind velocity {m/fs) 5 16.6 16 15.5 21 158
RN N IO ol - [
Wave height (m) 5 T 2.04 12 - 1.48 17 164
Limits for mooring Wind velocity (ms) 5 20,0 1| 196 .| 16 197
Wave height {m) v 5 270 | -7 | 179052120 217

v

S
Source:  Crude oil tanker berth survey report (Mmutry of Trampau. Ja p:m)

The plan drawings for the faf.‘lhtles of the thrce ]apanese ports mentioned previously
e . Ty ; LI ‘L LR
are included here for réference.” S

»
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(2) Opening of the Harbor Entrance and Construction Breakwaters

The opening of the harbor entrance presents ‘the” m:un technical.problem in the
construction of the Suape port. In the current plan, the harbor entrancc is to be made by utllmng
a place in about the center of the reef where there lns been a cave-m.*r No spec:al tcchmques would
be required since the soil consists of sandstone, sand and clay. However, the opemng ‘of the harbor
entrance will naturally cause the \aves frém outside will penetrate the harbor. How to maintain

calmness in the mooring basin’inside the harbor would heiong to thc ma_]or techmcal problems
among the current port techniques.

The breakwater to maintain this calmness consists ot two jettics extendmg tor a total
1 km in the TRANSCON Report. [tis mtended to assure the safety ofshlps entering and leaving
the port and keep out waves. However, the length and direction of the' bre'nkwater must be planned
to achieve harmony between the two conflicting alms. i.e. the ease of g getting ships in and out of
the harbor and the maintenance of calmness within the harbor. In the extreme case, if the harbor
entrance is small and the breakwater extends in a dlrceuon perpendicular to the incoming waves,
it is casy to maintain calmness within the harbor but it is very dlfﬁcult to navigate ships in and
out of the harbor. The reverse is also true?

Investigations of the harbor entrance and breakwater needed to achieve harmony
between case of navigation in and out of the port and mainténarice of calmness inside the harbor
require the long-term collection of site data concerning thé direction and strcngth of the wind and
waves and seasonal variations. Wave data for Suape are still insufficient and such data must be
compiled using figures from Recxfe harbor and other, pertinént mfotmanon as references.

Long breakwaters are “cffective from the standpoint of navigating ships and improving
the degree of calmness inside the harbor but the construction costs are extremely high and che
breakwater must be kept to the minimum requu’ed length 'Fortunately, no hurricanes occur near
Suape and during the winter when the weather is at its worst, the maximum wave heights are only
about 4 m. Therefore, a breakwater of the same scale as that in ‘the Kash:ma harbor in Japan
might be needed.

Throughout the year, the main wind dlrectlon in the Suape region is southeast and
the winds are comparatively weak. In the TRANSCON report the nawgat:on ‘channel to be
created by the harbor entrance and the breakwater will be i in the southwest direction and waves
entering from the breakwater entrance will be dlsmpated between r.hc reefs wh:ch act as break-
waters on both sides outside the harbor entrance.; In addmon waves w’mch do enter the harbor
entrance will be dissipated by the spendmg beach in front of the moonng basin. ‘However, the
proposed breakwater -length of 1 km scems short but it will have to be conﬁrmed by model test.
In excavated ports in Japan, the dredged navigation channels are all sh:elded by brcakwaters 10
prevent silring,

To avoid congestion among ordmary small shlps and fishing boats’ usmg the fishing

facilities and large ships and also to keep the water in the mooring | basm "and the inner channel
clean, it would be worthwhile to investigate the opening of a channel at the point of discontinuity
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in the reef south of Santo Agostino Point for small boat navigation.
(3) Water Area

The current layout of the inner harbor seems appropriace for the most part. How-
ever, considering the current plan was sclected from among alternatives, it would be possible to
make some appropriate topographical corrections. Therefore, boring and soil test will have to be

erformed in the future and checks will be necessary concerning the sites for heavy structures and
the problems related to berth construction and dredging.

., . The widths of the navigation channels scem to be almost appropriate but it would
be desirable in the futdre toﬂiﬁvcstigatc the capacitics of the channels, mooring basin, berths, etc.
by simulation study of ship operation. Fig. 4-7 shows a simplified flowchart of the ship operation
simulation study,currently used in Japan. The inputs and outputs are as follows:

Table 4-8 Items of Simulation Input and Output

Port. Ships Others
Input Amount handled Size of ships Weather and marine
Number of berths Amount of cargo conditions
Cargo handling time Number of sailings
{number of ships entering
the harbor)
Period of navigation
(time entering the harbor)
Period using the berth
Output -Conditions for ships Waiting conditions

entering and leaving port Waiting time

Amount of cargo handled Number of waiting ships
Berth utilization conditions
Raw material stocking condi-

tions

With the water depth in the current plan of -20 m for the navigation channels, the
total length of dredging of the channels will be approximately 6 km, though the movement of bed
materials will be negligible according to the surveys to date, there still is a problem of silting. As
was described previously, all of the dredged navigation areas inside excavated harbors in Japan
are within breakwaters. But in the case of Suape, it will be very difficult to extend the breakwater
to this depth. Therefore, in the future, the concepts of a smaller depth of 18 m, the possibility
of the biggest ship not entering the harbor at large wave height and the utilization of tidal variations
should be studied on the utilization of the port under such conditions. Off-shore berthing should
also be considered for mammoth crude oil tankers.

(LR
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In deciding the distance of the mooring lnsm from the harbor entrance to the
opposite shore, consideration must be given to the stoppmg dmtnnces of the slups. In the
TRANSCON rcport, a value of 2L where L is ‘the lengthof the ship is given, Generally, when
a ship enters a harbor, the speed is kept within 4-to 6 knots and to prevent the deviation of the
ship to the port or starboard, it is necessary to stop the ship by, slo“[ 9_st1:511. "I:h‘t_:hrcqulrcd stop-
ping distance is 4 - 5L. For example, Fig. 4-8 shows thie results’ of an cxperiment concerning
the stopping distance of a 210,000 DWT tanker by cngmc asrcrn. “These results indicate that
only 2L is required when the ship enters the harbor under i5, own power.- It "will be necessary
to reinvestigate by taking into consideration the speed at which the’ ships can enter. the harbor

during rough weather, the possibilities of using tughoats to assist in'navigation, etc,

.
e B e
N L A TE -

(4) Sizes of Ships T

In the TRANSCON report, there are detailed investigations concerning conventional
cargo ships, bulk carriers, oil tankers, combinarion ships such as thc OBO and spécial, shlps such as
container ships, LASH and RO/RO ships and the rescarch level i is cxtrcmcly high. Concerning the
sizes of the ships, there are difficult problems among specialists § in"marine transport and it is cspe
cially difficult to predict the sizé of ships for the new, long-term Suapc projcct.

From the standpoint of the por, the criteria for thc prediction of the size of the

ships include the port depth and the séale of the berths but spccnal ships differ grcatly with respeer

to tonnage, size and draft and it is difficult to obrain gencral standards. ‘Since Suape is not so far
away from the main ports of shlpmcnt and destination in the United States and Europe and there
are limits to how big ships can get, Stage [ of the plan at least should bc-. based on thc size of ships
currently in use rather than prediction of larger ships.

The tonnage and draft of combination ships differ in each case and it would be better
to decide on the ships permitted to enter the port on the basis of the water depth. . Because of the
close connection with the amount of cargo handled, stich factors as the nimber of ships entering
the port and berth utilization rate should also be taken into consideration when deciding on thc
size of the ships. S

{5) Suape Port Capacity

In the vicinity of Suape, there is an excellént commcrmal Harbr in Recife, the capital
of Pernambuco State. This port has sugar terminals which ar¢ well-known throughout the warld.
However, because of the rapid urbanization occurring around Recife port, the port is being faced
with such problems as city traffic j jams and urban ovcrcrowdmg Because of-such conditions, plans
are now being formulated for the expansion of Rec:fe porc:-lt apch{rs that the expansion in the
amount of cargo handled in Recife port can be 1ncrea.scd | by 3 to'5 million tons but this is limited
and it is estimated that the limit will be reachcd by 1985.- It is a]so feared that other problems
could arise before this date. e T e S

Under these conditions, Suape should be stressed as an industrial port with private
terminals but because of the population increases, concentration of other industries, etc. entailed

3
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. Fig. 4-8.: Stopping Distance of a 210,000 DWT Tanker by Engine Astern
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~ 4,000
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Source: Japanese Sacicty for Prevention of Marine Disasters, “Research on the Prevention of Damage

by Mammoth Tankers®
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in the development of'a large-scale port, it will be riecessary to maintain'the role of the commer.
cial port, Therefore, the currently planned collective port and public. wharvcs to handle general

cargo will have to be investigated.

(6) Miscellancous

1) It will be necessary to consider the handling of small ships such as fishing boats,
tugboats, plying boats and barges which will increase as the port develops, along
with their anchorages and mooring basins. '

2) It will be essential to determine the possible work schedule with respect to the
work plan.
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. CHAPTER 5. PLANS FOR INFRASTRUCTURE OTHER THAN
THE PORT AND HARBOR

1. Outline

Improvement of infrascructure must be coordinated with a series of development
programs including the industrial estate, port and harbor and housing. Thus, when the contents
of these programs arc changed, the infrastructure program must be modified accordingly.

13

In planning the infrastructure for Stage 1, the TRANSCON report was used as a guide,

With respect to water supply systems, capacity and construction cost were calculated
on the basis of the system and method of water intake as proposed in the TRANSCON report and
with due consideration to scheduled industrial and regional development plans.

Sewer system plans arc based on the idea of disposing of sewage after primary and/or
secondary treatment.

Flood control is the highest priority project among infrastructure improvement and
must be started as soon as possible. The system proposed by TRANSCON is considered appropriae.
With respect to the Ipojuca system, however, the Survey Team proposes to excavate a water-way
from Amortization Lake to the open sea in order to accelerate the flow and enhance overall system
reliability.

For road system, the construction cost was calculated on the basis of the alignment
and road width determined in consideration of anticipated traffic density and locations under

Stage L.

Regarding the railway system, the Survey Team proposes to adopt the proposal in
the above report and start construction from the time of Stage 1.

Construction of electric power and communication facilities shall be adjusted to the
progress of work and target date of operation for cach project. The systems are as proposed in the
above report. .

2. Progress of Infrastructure lmprovement under Stage 1

‘This section outlines the size of construction work and estimated cost based on the
requirements for infrastructure and proposed systems under Stage 1.

(1) Waf;:r‘Supply System

" “The requirements for water supply under Stage I is anticipated to be 99,000 m* /day
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as shown below:

Industrial District 91,280 m*/day

Administrative District 1,520 m*/day

Residential District 5,675 m?/day
Total 93,&75 m?/day

For Nossa Senhora do 0, 2,230 m? /day will be'supplied from'well water pumped on

the spot.
,l__}’ - L

The timing for water intake in the Boasica district is likely to be after the completion
of Stage 1 under which the basic requirements for industry are provided, and when this districe
becomes a residential area.

Since there is also a possibility that well water may'be utilized, the réquirements
for surface water intake will be about 94,000 m? /day after subtracting 2,765'm? {day for the
Boasica district and 2,230 m? /day for Nossa Senhora do 0.

In the Massangana-lIpojuca system, Bita and Utinga de Baixo reservoirs are assumed
to be capable of supplying 36,300 m? /day and 34,600 m?/day respectively, and the balance will
be pumped up from the Ipojuca reservoir. The rate of water supply from said reservoir shall be as
follows: (94,000 — 36,300 — 34,600 = 23,100 m?/day). * This volume reflects changes in the type
of industry to be induced, and is far greater than the TRANSCON's planned figdre. - Accardingly.
waterways and pumping scations required will be larger than'those proposed in the above report.
The overall system, however, remains the same as in the TRANSCON plan.

The quantity of work and estimated construction cost for Stage 1 will conform to
the TRANSCON figures when their computation standards are employed; except for [pojuca

pumping station and Ipojuca-Bita water supply line which will cost as follows:

Ipojuca Pumping Station:

Item Quantity Unit Cost (Cr$) Amount (CrS)
Pump & Motor T : - 400,000
Pipeline 600 m 1,200/m 720,000
Cavil Work 80m 6,000/m 480,000

Total 1,600,000

[pojuca-Bita Water Supply Line:
Item Quantity Unit Cost {CrS$) ::Amount (Cr$)
Waterway 6,000 m, ~, 400/m .. ., 2,400,000
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Undcrground water intake: Assuming underground water is available in the
Boasica district, Cr$ 3,104,828 as per the above is used as estimated cost for the work.

oyl PN

3 Tréated water: The filtration plant capacity shall be 94,000 m?®/day to match the
increase m water supply with corresponding increase in construction cost.

. ftem Quantity Amount {CrS)

* | Filtration Plant Capacity 94,000 m*/d 7,678,000

Note: A filtration plant {Eta) and Bita-Eta water supply line combined.

Service reservoir and main pipeline for distribution: Certain modifications are made
in pipe-diameter and rescrvoir capacity to meet changes in the water supply capacity, although
the planned locations remain the same as proposed in the TRANSCON report. The estimated
construction cost is as follows:

Service Pipe (main pipeline):

interval ltem Quantity Amount (CrS)
ETA~—-R-2 Main Pipeline 4,000 mé 700 mm 4,800,000
ETA—R--6 Main Pipeline 4,500 m¢ 600 mm 4.500,000
R—2—R-3 Main Pipeline 9,000 mé 600 mm 9,000,000
R—2-R—4 Main Pipeline 7,500 mé 450 mm 4,950,000
Subtotal 23,250,000
Reservoir:
Reservoir ltem Quantity (Capacdity) Amount {Cr§)
R-2 Service Reservoir 2 x 5,000 m* 4,650,000
R-3 Service Reservoir 2 x 4,000 m? 4,090,000
R—4 Service Reservoir 2,000 m* 1,160,000
Subtotal 20,000 m* 9,900,000

4

Service pipe network: Since the layout of the service pipe nerwork is contingent

upon the location of each plant, the TRANSCON plan is adopted here. Also, the installation of
the service pipe network in the Boasica districe is provisionally assumed since there is a possibility
that development may be deferred until a later stage depending on the outlook for housing demand
at the time of Stage I.

-217-



The construction cost is estimated as follows: -

)
4

District Ttem Quantity {m) ~ Unit Cost (CrS) Amount (Ce§)
Residential & Administrative Service Network 7,500, _‘ o162 0 0 1,215,000
districts
N.S.do 0 12,000 162~ . 1,944,000
{Boasica) (2,000 x 17) S 130, - - (4,420,000)
Offsite Main Conduit 6,500 270
- ' 1,657,000
Branches 1,000 162
- e
Subtatal, excl. Boasica 4,816,000
{Subtotal, incl. Boasica) . ) ~ _{%,236,000)

The construction costs related to the waterworks are recapitulated below:

Construction ltem Cost of Work (CrS$)

Bita reservoir 4_ 1,966,987
Utinga de Baixo reservoir 1,669,423
Utinga de Baixo — Bita water supply line .338,000
Ipojuca pumping station " 1,600,000
Ipojuca — Bita water supply line 2,400,000
Surface water intake Total 7,947,410
Underground water intake Total ] (3,104,828)
Filtration plant Total 7,678,000
Main service pipeline 23,250,000
Reservoirs ) . 9,900,000
Service reservoirs & main pipeline “Total - 33,150,000
Service pipe network Total 4,816,000
(including Boasica when developed) (9,236,000)
Waterworks construction costs - Grand Total - - 53.613,410

(61,143,238)

(2) Sewage System Works

With respect to the sewage system, the approximate location of the gathering network
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can be identified from the sewerage system diagram, but details such as the computation standards
for construction cost still remain unknown.

The Survey Team proposes to relocate the treatment sration to the south of the
industrial estate where it would-be close to the major users of industrial water and where to po-
logical conditions are favorable.

l'{cgarding the construction cost, TRANSCON's Estimate was revised upward assum-
ing an-increasc in the cost of facilitics to reflect increased sewage volume as summarized below:

oo Area of Construction Construction Cost (Cr$)

N.S.do 0 1,605,000
Boasica 1,661,000
Residential & Admin. Districts 1,076,000
Grailw - 1,273,000
Gathering (Concentrated Pipe} Network 15,703,000
Common Treatment Station 39,675,000
Sea Water Drainage 32,222,000

Total 93,215,000

{3} Flood Control and Canal

TRANSCON'’s proposal is to be adopted for this system as it is deemed satisfactory
from cost and reliability standpoints,

No problem is anticipated if by the utilization existing rivers and channels are utilized
without constructing the Merepe canal during Phase 1. This is based on the belief that flood waters
can be contained, without causing damage to the industrial estate, with the existing surface flow
pattern, provided certain measures are taken whereby overflooded portion is temporarily pooled
into the lagoon dug outside of the industrial estate while the influx into the industrial estate is
regulated by gates on the dike road.

Also, to prepare for the time when the whole industrial estate is fully developed, it
is considered more desirable to build a flood control outlet from the lagoon to the sea, outside
the industrial estate, so that the lagoon can be quickly drained in case of a flood.

- - In the proposed system, the problem of sedimentation by river flow in the harbor
also seems to be low as the discharge through the Merepe canal is not high. This problem needs
further detailed review including comparison of costs of construction of alternative measures.

) :~On the Massangana River, the existing channels will be utilized based on the same
reasoning as for the Ipojuca River. However, both tivers need to be extended by canals for some
distance to the junction with the harbor. The construction cost in the TRANSCON report was
revised as follows, based on the above standpoint.
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Flood Control and Canal.

(4) Road System

*

-Cr$40,798,000 .

Anticipating an increase in the work force to be employed within the indistrial
estate under Stage 1, Port Road—2 has been newly added to eliminate traffic congcstlon at peak
hours and to ensure smooth access to cach pl'mt

R PO

Also, for the convenicnee: ofrcswlcnts in the Galbu district, pnrc of PE——‘) and PE-28
are to be extended to give them access from Boasica to Cabo, as well as town-site access roads,
On the other hand, Road—-2 and Road-5 in ZR—2 and'a portion’of Road—1 and also Road- 3
have been eliminated from Stage 1.

S

The following shows the total extension of road under Phase | program:

13

L3

k¥

Aok

Main Access

Main Distribution Trunk

Port Road—1

Port Road—2

Port Road—-3

Port Road—4 (Part)

Port Road—5 (Part)

Town-site Access |
Towh—site Access 11 {Part)
Town—site Circuit <
Secondary Access to the Refinery
N.S. do 0 Access (ZR—1)
Access to the Cement Plant
Access to the Metal Plant
Access to the Fertilizer Plant
Road—1 (ZR--2) °

Road~3 (ZR-2)

Road—4 (ZR—2)

PE—9 {Part)

PE—-28 (Part)

Total

* _Includes bieycle Jane =~

*+  Unpaved road

E

+54.24 km-, .-

1.60 km~
5.60: .
5.30
2.80
2.57
4,07 +
2.60
3.75
2.90
3.70
1.70
1.15
"1.20.

- 1.20

1.60 -
1.30
1.50 -

- 0.70

2.30

6.70.

The following are estimated construction costs for the above: coads usmg the geo-
metric design standards and cost calculation st:mdards accordmg to the TRANSCON report:
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Draumge Facilities Cr$ 7,314,978

1Br1dges e v T , 4,799,070
E'lrthwork 27,466,276
Pavement 36,744,790

Total CrS 76,325,114

(5) R?ni]lvny System

TRANSCON's proposal for the railway system is acceptable. However, as stated
previously, furthcr review and modification of details are required. Furthermore, the length of
branch lines is longcr by “about 1 km compared to the TRANSCON's proposal.

«

Trunk and Brnnch Lincs CrS 32,794,000

Marshalling Yard 32,770,000
Railway Bridges 2,392,000
" Total CrS 67,956,000

(6) Electric Power and Communication Systems

TRANSCON's proposal for electric power and communication systems is acceptable.
The general proposal is as stated previously, and likelihood of any sizable shortage of capacity
is considered slim even if TRANSCON's proposal is followed:

Electric Power System CrS 107,696,000
Communication System 13,706,000

3. Construction Schedule and Cost

According to the TRANSCON report, the construction schedule is as follows. Pave-
ment and drainage works of roads in the Boasica district will be carried over beyond Stage 1.

75 76 77 78 79 80 81 82 83 84

L 1 1 i i 5 2 1 1

o
wn

¢
Waterworks

Sewerage works

+ Flood co:_urol
fmd canal

Road. —_

Railway

Electric Power

‘Communications
~ facilities”

I T . T
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The followmg summarizes the construction cost ' 6f infrastructure other than the
port and harbor. The csnmate was made as of October 1974 and is based on ‘the TRANSCON
report. -

oo iy

seesey sy by

Waterworks Cr§ - ~-61,143,238:
Sewerage works ) »- %'93,215,000-
Flood control and canal 40,798,000
Road 76,325,114
Railway ‘ 67,956,000
Electric power : ‘ 107,696,060
Communication- facilities = © 713,706,000
Total CrS 460,839,352
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CHAPTER 6. : FUTURE PLAN IMPLEMENTATION PROBLEMS

‘The Suape regional development project is of very high strategic importance both to
the chcntwc Republic of Brazil’s national development policies, and to the concrete regional
promotion policies of the state of Pernambuco,

However, even if the project has a strategically high priority, in the long term proper
economic rationality must be recognized regarding the national and regional economies.

The Suape regional development project involves industrial development that is
large-scale in worldwide terms,

o
L]

Viewed from Japan's experience, it is clear that such a large-scale industrial develop-
ment project will produce great change in the region.

In order to absorb the project and its diverse impacts effectively, the region must
prepare sufficiently receptive organizations.

Because regional improvements have not caught up with development of the project,
there are examples of many social and economic problems arising in the region, that we know of.
These problems are the cause of much concern even for the Suape regional development, and
must be solved.

Through the guidance of SUDENE and the Pernambuco state government, DIPER
commissioned TRANSCON and APL to prepare plans for the Suape’s regional development.

The project has now progressed to the stage of the survey team's review and evaluation of
those plans.

The detailed results of the survey team’s investigations have been stated above.
Here we want to take up a number of problems that are indicated in the course of proceeding
with the regional dcvelopmcnt of the Suape, and consider policies for solving these issues in
the interest of the project’s smooth development.

a # ﬂ.‘ﬁ -

~In order to achieve regional development of the Suape, detailed surveys and research
must of course be undertaken. This requires an integrated, coherent idea and program that
includes preliminary surveys to gather the necessary basic data; basic concepts that have incorpo-
rated regional development policies; a master plan based on these concepts; a basic design derived
from the master plan; and detailed planning.

:To promote the realization of this project, organizations for this purpose, supported
by a unified policy, and heavy fiscal financing must be prepared.
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Next, we'preseént the s major problems; on, ' the basis of study of the TRANSCON
and APL reports, that require solution urgcntly for futiire p]annmg 1mplementanon )

1. Regional Planning

(1) Coordination of Broad Area Development Planning and tht Suapé Regional Develop-
ment Planning o

TRANSCON conceives the Suape regional dcvelopment as an lndcpendent project,
but this carries the danger that it will become isolated from the rcglon

Noting that one part of the pl:ummg rcglon already ovcrlaps w1th thc Recife Metro-
politan Planning Region, this planning region should include the same region.”

Moreover, it is necessary for Suape’s regional development to be made a premise of
the master plan for Cabo-and other areas within the planning region;,

{2) Construction of an Attractive Industrial Estate, Port and Harbor

In the TRANSCON report it is necessary that sufficient consideration be given to an
overall design for fand use that can integrate industry, ports and harbors, cities, and other functions

Though the industries and port themselves are mvesngated consnderanon of the daily
lives of employees in the estate, and foreign seamen entering the port is ladkin
ploy g gthep B
Sufficient consideration of living conditions, not just functnonal aspects of the
project, is desirable.

As one method for constructing an attractive industrial estate, port and harbor, it
appears to be useful to consider such items as agreements regarding building lines and landscaping,
planning for the colors of architectural materials, proposals for planning a park system, to establish
a good image for the Suape Industrial Estate.- '

(3) Consideration of the Formation of Urban-Area in Conjunction with Industrial Development
Results of the Aratu industrial estate survey showed that with the rise in the popula
tion of industrial employees, the number of people employed in temary industry, such as in most

commercial and service establishments, increased.: -

However, research by TRANSCON ‘on this point is insufficient.' We recormend field
study of this issue.

Field studies of other industrial estates, and the récording of change in i the formation

of urban areas in Suape, should be useful for planning concerned with-the formation of urban
areas over the long term.
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(4) Inve§ti§atio;1 of Anti-Pollution Planning

. -In the development of industry on a large scale, planning for the prevention of
pollution must be undertaked, » . -

It'does not‘appear that problems of pollution make development in Brazil as difficult
as in Japan; but-this is still an extremely important problem, We recommend preparation of plans
that are complete-and thorough in regard to the prevention of pollution.

The'issue should not depend only on establishment of a green zone as a buffer; there
is also the duty to ¢stablish pollution control facilities up to world standards, and the important
point of countermeasures against sources of pollution.

Besides standards for air and water quality, integrated studies, in advance, on problems
including purification within the newly-created port and harbor, treatment of trash, odors, noise,
and vibration; should be conducted and corresponding policies should be established.

2. -Port atld-i-lnrbor Improvement
{1) Wave Observation

Data on waves are basic and most essential in port and harbor design and construe-
tion.

In constructing Suape port, it is necessary to raise the elevation of the existing reef
and make it a breakwater, to secure calmness of the inner harbor.

‘Data on waves are also closely related to the length and direction of the breakwater
at the entrance of the port; which will extend from the opening of the reef to outer waters.

Generally when a ship enters the port, a stopping distance of 4— 5 L is necessary
after reducing its speed to 4 —'6 knots, but at this time the wave height must be below a certain
limit.

Accordingly, where waves are rough year-round, it is necessary to have a longer
breakwater than Where it is calm, so as to enable a ship safely enter the port, and increase the
usability of the ports and harbors.

Considering the above. points, year-round data on waves are essential, but at the
present the only data available are the observations made in June — August, 1974. Year-round
observation, using wave recorder {wave-measuring instrument which can send data to shore by
cable or wireless transmission) capable of continuous, long-term measurement, is necessary.

A déphth 0f-17 m for installing the wave recorder is good for observation. Year-round observa-
tion of_wagfz, directions should also be conducted.
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(2} Soil Mechanical Studies

A rough survey, mz;inly by jet boring, is being c6mpléted,~but it is'necessary to
obrain more data by core boring that can be used in planning, designing, and exécuting develop.
ment of the port and harbor and the estate.

It is necessary to study the soil condition of the channels; basins, and areas where
dredging is to be done; and it is also necessary to know about the physical and méchanical charae.
teristics of soil of some places in the area where it is planned to locate coastal heavy industry,

Considering the necessity of the elevation of the reef, a detailed survey. of the struc.
ture of the reef should be conducted, through borings taken along the entire length of the reef,
to ascertain its durability as a breakwater. This is very important.

(3) Sounding

It is of basic importance to complete a survey of water depth of whole area of the
Suape region and along the outside area of the reef (to a depth of at least ~25'm) from Santo
Agostihno Pint to Cupe Point.

Surveys of water depth should also be conducted mainly before and after the rough
season to understand the movement of the bed materials in the outside area of the reef planned
for the entrance channel.

(4) Model Tests

Because it is important to secure the calmness of the inner harbor, for port and
harbor planning, model tests to investigate thé.degree of calmness are recommended. If possible,
it is desirable to conduct model tests concérning the situation for outer channel and alongside the

berths.

Model tests covering cases of changir;g alignment 6f the breakwater and the direction
of the entrance channel should be conducted to find out the best arrangement of facilities
within the Basin.

Furthermore, it is desirable to make the model at Suape, so that the people in
charge at DIPER can see directly the model tests.

3. Infrastructure Improvement Other than the Port and Harbor - -
{1) Preparation of Infrastructure Improvement Program
In improving the infrastructure of the Suape, it is ﬁccessaryxo‘di'aw p an improve-

ment program that adequately coordinates plans for the industrial éstate and for the port and
harbor.
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Feasibility studies for each aspect of the infrastructure should be undertaken, and
based on these studics an order of priority for improvements should be determined.

3

(2) Improvement of Basic Information

- In order to improve the infrastructure, it is necessary to collect at least the follow-
ing basic information: - .

LI ' R €

(A} Survey of climate, precipitation, river discharge, geological and topographical
features.

{(B)  Surveys on construction materials, raw materials, and construction machinery.
(3) Improvement of Water Supply, Flood Control Measures, and Sewage Treatment Systems
Among the infrastructure improvements in the Suape, establishment of systems for

water supply, flood control, and sewage treatment are extremely important, and the following
basic surveys must be undertaken:

1) Confirmation of the necessary volume of water.

2) Confirmation of the volume of water to be collected from rivers.

3} -Survey of sedimentation in reservoirs and transportation of soils from upstream.
4) Survey of dam foundation and geological features, and confirmation of perme-

ability of materials to be used.
5) .. Survey of the nature of materials for dams, and sources of stones and filling
materials; survey of the quality of material and the volume that can be extracted.

6). -. Investigation of change in the river bed in conjunction with dam construction.

7) Survey of roads to be used in dam construction.

8) Investigation replacement drainage canals of the Ipojuca and Massangana Rivers
.~ in the ports and harbors districts.

9) Survey of tertiary sewage treatment and special effluent treatment for each plant.

{4) Ixﬁprovemcnt of Railways and Roads

»
e,

1)« Confirmation of the volume of traffic.

1
P LPEEE DAY M

2) Determination of appropriate construction method in soft ground.
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{5) The Necessity of, and Measures for, Cleansing Water for the Port and Harbor",

{6) Powerand Communications

+

Comparative study of independent power gencrators as a back-up system.

We have noted above items for research and i mvesngatmn necessary, to concretely
advance regional planning, improvement of ports and harbors,.and i improvement, of other aspects
of infrastructure, in order to achieve the development o of the Suapc.i

4,  Future Study Necds

Next, we note below matters that require investigation for the planning stage of the
Suape Coastal Industrial Estate planning study, and for the implementation stage. These items
include the level of planning, the return on investment, the implementing agency, fiscal financing,
and improvement of the training of human resources.

(1) Level of Planning

In the level of planning, inconsistency between fine details and general objectives is
regrettably evident. First, it is necessary to strengthen and augment the level of planning. This
objective can be attained by re-thinking the research and investigation stages, given above.

Second, the planning phases are not clear. This is because the development poten-
tiality and rank of each project is incorporated into planning without confirming their order of
priority. - , -

In the case of preparing the planning stages, bc51dcs r:usmg the desu-ed ends of the
Suape regional development to the level of development projects, it is necessary. that planning be
conducted in terms of short-term, intermediate-term, and long-term stages.

Moreover, each planning stage must maintain. integration between technical and
economic aspects, and must be unified into a total plan.

(2} Implementation

Paralleling the preparation of plans, investigation of implementation must be under-
taken, and for that purpose it is necessary to consider at least the following items:

(A)  Investigation of the Return on Investment
In industrial development, the main objective of the Suape regional development,
comparing the industrial categories currently suggested for introduction with the investment in
infrastructure, we are not confident that the investment will have a high rate . of the return.
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. The team proposes rather dynamic industrial categories be introduced, and hopes
that there will be a high rate of the return on investment.
B TR T I PR S .

In secking the rational apportionment of investment capital, investigation of federal
and state public investment should be coming first, with the aim of reducing the capital risk for
dcsﬁifé:i:l'indU'st*ri‘aﬁl_cgtcgorjcs% should be_ conducted. If, provisionally, federal and state investment
accounts for all,of the investment, there.would scem to be no particular problem with the rate
of return, but since it is not absolutely certain that investment will follow that pattern the matter
should be throughly investigated.

.

. “ - o
Vaoe 1 -

.- +2. - The most desirable situation is that industries which will become the mainstays of
the estate be strategically introduced during Stage 1.

(B)  The Implementation Agency

Recognizing the long-term economic rationality of the Suape regional development,
an implementation agency to lead the project is necessary for concretely moving toward the goal.

The implementation agency should be organized in accordance with Brazilian laws.
tn most cases, this type of national project is structured through the federal and state levels.

In the Suape case, since a nati onal impetus is necessary, federal organization of a
Committee to provide the main leadership (for example, participation by a federal governmental
agency like SUDENE, the PE state government, and a public corporation such as DIPER) could
be considered.

This Committee, while drawing up plans and securing budgets, could be the entity
promoting implementation. In case foreign loans are necessary, this type of Committee can

function adequately as the implementation agency for a National Project.

Fortunately Brazil, with experience in large scale National Projects, excels at this
type of organization, and a similar implementation agency in the Suape could be casily organized.

(C)  Fiscal Financing

Plans call for completion of the Suape regional development by the year 2005, and
to that end the necessary measures for fiscal financing must, of course, be undertaken.

However, the worldwide inflationary trends of recent years are quite likely to
change the original framework for fiscal financing considerably. It is considered necessary to

conduct an integrated investigation of fiscal financing.

For such a large-scale project, a team to investigate fiscal financing should be formed
within the Committee.
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(D)  Human Resources Development

To attain the regional development of Suape, the improvement of training for humay

resources is necessary.

Since planning for this project maintains extremely high standards, other than personne
involved in advancing planning, high-quality human resources will also be required for participating
in the planning, and implementation of cach aspect of operations.

Moreover, in the Recife, it is necessary to investigate both the raising of the level of
education for the training of high-quality human resources in each field, as well as coordinating

of this with the development project.
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CHAPTER 1. UNDERSTANDING OF THE NEED FOR
DEVELOPMENT OF THE NORDESTE

The necessity for development of the Suape is explained in the preceding chapters;
here, within the scope of that necessity, brief consideration is given to the need to develop the
Nordeste, in order to be able to properly understand and evaluate the effects of development
of the Suape.

1. Improvement of Economic Conditions

The major source of income in the Nordeste is agriculeure. Judging the level of
industrialization by the composition of production income, the Nordeste is at half the level of
Brazil as a whole. Because of this, the per capita income in the Nordeste was US$223, or less
than half the value for the entire nation, US$526 (as of 1970; with the national figurc as 100,
the index for the Nordeste is 42). While this is in part due to the retarded nature of the region’s
industrial structure, a major cause is a lag in modernization of industry itself. That is, there is
agreat gap in labor productivity between industry of the Nordeste and that of Brazil as a whole.

Table 1-1. Comparison of Labor Productivity,
Nordeste and Brazil

L

Labor Productivity | Difference from Nat'l. Value
{CrS/worker) (Nat'L value = 100)
Agriculture & fisheries 1,100 60
Manufacturing 5,100 . 42
Construction 6,800 119
Commerce 6,000 47
Transportation & communication 4,800 67
Services 1,200 61
Government 7,500 57
Average, all sectors 2,700 49

With the exception of the construction industry, labor productivity in all industrial categories
in the Nordeste is lower than the national Brazilian averages by 40 to 70%. In particular produc-
tivity is low in manufacturing where labor productivity is half the national average.

However, the problem of a labor surplus in the Nordeste takes precedence over
problems of industrial structure.

Ordinarily, in growing cconomies a hidden labor surplus exists in the primary sector,
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and as progress is made in industrialization; this surplus shifts to the secondm-y and tcrtmry

sectors. This is the usual pattern of developmcnt of industrial structure. However, in the case

of the Nordeste, there is an enormous surplus of labot riot only in the primary sector but in

the tertiary sector as well. This is evident from a comparison of labor praductivity by industrial
category, in the Nordeste, Brazil, and Japan (sce Table 1-2).

In the casc of Japan which is thought to have already : attamed full employmcnt with
the exception of the primary sector, labor praductwlty is approxxmatcly balnnced among the sectors
of industry, and the labor market, with the exception of, f:u-mcrs who possess, low mobility, is said
to be in a condition close to perfect competition. In contrast to this, in the Nordeste and Brazil
it is typical that at the same time that there are tremendous differentials between lndustrlcs, the
labor productivity in the tertiary sector is extremely low..,: .

v s A N

Table 1-2. Comparison of Labor Productivity, by Industrial Sector,
Nordeste, Brazil and Japan

.

i Y

{Unit; CrS lfcnp:ta}

Nordeste - Brazil ‘ Japan
Agriculture & fisheries 1,100 1,800 13,000
Manufacturing 5,100 12,0006 47,600
Construction 6,300 5,700 42,500
Commerce 6,000 12,700 35,500
Transportation & communication 4,800 7.100 46,200
Services 1,200 2,000 37,200
Government 7,500 13,000 44,500
Average, all industry 2,700 5,600 38,900

As is evident from the above table, the hidden surplus labor force in the Nordeste
has accumulated largely in the primary sector and the services sector.

The labor surplus may be defined as those workers who are unempléﬁ:ld unpaid
workers in agriculture and the service sector, and the workers in the service sector who are not
needed for that sector to attain a reasonable level of productivity (i.e., labor” “productivity equal
to that of the rest of the tertiary sector) but are employed there just the same. Using this defini-
tion, it may be found that 75% of the work force in the services sector in the Nordeste comprise
a surplus labor force. In addition to that, among the female populauon, the uncmployed who
may be considered as secking employment constitute about 10% of the producnve poputlation of
14 years of age or older. These are also viewed as part of thc surp]us labor force.

e.u- PR

Caleulating the extent of the labor surplus on :he bams ofthe abovc, it is found that
the Nordeste has a surplus labor force of about 5,000,000, 2iid in Pernambuco State the surplus

. isabout 1,000,000 The composition of these figures is as fo]lows. e e

A1 F e
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- Table 1-3. Estimates of Hidden Surplus Labor (1973)

{(Unit: 10,000 persons)

Notdeste Pernambuco
Men Women | Total | Men Women Total
Uncn‘iploycd 13 5 18
Unpaid workers 125 119 244 31 42 73
Surplus in service 36 87 123
Hidden surplus among unemployed - 950 90 - 17 17
Total surplus workfores 174 301 475 | 31 59 90

More than any other issue, the importance to the economy of the Nordeste of
absorbing as much of this surplus as possible, deserves greatest emphasis. Therefore, from the
standpoint of economic problems of the Nordeste, solving the problem of the labor surplus is
foremost in importance, and is followed by modernization of the industrial structure and of
industry itself.

2. Focal Points Regarding Important of the Social Infrastructure

From the viewpoint of improvement of social infrastructure as well as the economic
issues mentioned above, the need for development of the Suape is amply evident.

Within the range of social infrastructure are included housing, public services and
facilities, medical and health care facilities, transportation and communications facilities, educa-
tional facilities and the like. The improvement of social infrastructure has been particularly
retarded in the Nordeste. The present conditions there may be summarized as follows:

- Housing An extremely high percentage of hauses have thatch
roofs, stucco walls and dirt floors.

- Supply & service facilities  Diffusion rates are as follows:
Nordeste Brazil

Electric lighes 20% 40%
Water supply 10 30
Modern sewerage 2 14

- Health & medical care Nordeste Brazil

facilities (persons) {persons)

Population/hospital bed 500 250
Population/doctor 4,000 2,000
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Transportation & .- -~ No gréar disparity is‘evident concerning the level of

communication ) improvement of railroads and roads, comparing the
facilities Nordeste to the over-all situation in Brazil, but the
telephone diffusion rate is' 3%, which’is much lower
, - than the 13% figure for all Brazil.
Educational level The literacy rat:c is 40%, whereas the Brasilian over-all

»

rate is 60% (for 1970).
Social infrastructure in the Nordeste is thus extremely retaraea in comparison to
the over-all situation for Brazil. Although there is some regional disparity within the Nordeste,

levels are low throughout.

Thus, the order of priority in developing the Nordeste is (1) improvement of the
cconomic infrastructure and (2) improvement of social infrastructure.
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CHAPTER 2, ANALYSIS OF DEVELOPMENT EFFECTS

1. Analysis of Economic Development Effects
{1} Contribution to Economic Growth

The Suape Coastal Industrial Estate project is enormous in scale, and calls for invest-
ment of more than USS 200 million in the infrastructure sector alane. The project would thus
bave great significance regarding the future growth of the economy of the Nordeste. The project
includes development of Suape port and of coastal industry. If the project is implemented as now
proposed not only would there be the resultant increase in primary income due to development
of the industrial secror but at the same time investment in development of port facilities and
industry would increase secondary income. In this chapter the survey team investigates the
influcnce that implementation of Stage I {completion in 1985) would have on the economy of
Brazil and the Nordeste, '

Primary contributions to cconomic growth are examined first.
'The survey team proposes as components of Stage [ the projects listed in Table 2-1.
The TRANSCON report uses prices for each product group which are projections

made from a somewhat long-term viewpoint; these prices are as follows:

Prices of fertilizer, aluminum and petroleum products:

Aluminum US$900/c
Fertilizer
1975 — 1984 average uss47.1/t
1985 — 1987 average USS$137.1t
Petroleum pr‘oducts USs120/t
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Table 2-1, Major Aspects of Stage [ Development of.:

4 the Suape Coastal Industrial Estate Project
Project Planned Production Volume Equipmgntﬂvg?trﬁéﬁt Annual Value ‘of Production

Fertilizer 215,000 tly " 101330 % 70,0455
Aluminum refining 100,000 t/y 1,500,000 945,000
Petroleum refining 150,000 BPSD 3,500,000 . 5,911,920
Motor vehicles Commeecial vehicles 624,687 691,000

10,0007y ‘ I

Diesel engines :

50,0007y
Cargo vchicles 4,752y " 86,250
Maintcnance dack | 70,000 — 10,000 DWT dock 1,560,000
Rolled steel sheet 300,000 t/y 72,257,096
Seamless steel pipe 250,000 t/y 2,002,846 1,039,935
Steel pipe 24,000 tfy 72,290 123,071
Castings 12,600 tly 114,669 82,435
Forgings 12,000 t/y 138,953 121,249

Total 11,958,121 8,985,555 + «
Note: Planned production volume and equipment investment arc compatible with Phase I

figures for industrial development. Conversion of investment in petroleum refining
from yen to cruzieros has been US$1 = Cr$7 = 300 yen (TRANSCON report rates).
Production values for fertilizer, aluminum and petroleum refining are based on
TRANSCON unit prices. For othcr projects corporatc planmng data sabmlttcd
to SUDENE was used.

When industrial production in these sectors is commenced and is later expanded

directly contribute to industrial production in Brazil and the Nordeste.

Deduction of intermediate inputs from the value of production of these products
will yield the value added of each project. The share of infermediate inputs in the total value
of production has been calculated by TRANSCON for the fcrnllzcr, aluminum and petroleum

products.

Concerning the other projects, intermediate inputs can be calculated by the use of
industrial inpuc-output tables. Table 2-2 gives input coefficients for the 1971 table prepared by
Antonio S.C. Leao et al. The categories of industrial projects under consideration here belong
to the metal industries (steel-making, casting, forging) and transport machinery industries cate-
gories of this table. The amounts of value added formed by the projects may be sought by use
of the value of production, while those for projects for which this method cannot be used,
can be derermined through the use of the amount of equipment investment.
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Although the data are limited, corporate pl-ummg data previously submitted to
SUDENE can be used to calculate the productmn function. (Cobb: Doughs Function) and the
independent variables for the amount of industrial value added are capltnl (K), 0.95, and labor
(L), 0.05, which are almost completely determined by the amount of equipment investment.
Because of this, the value added created through productwc activities may be sought by using
the amount of equipment investinent per unit calculated using the amounts of value added
already determined for certain industrial categories from:the input cocfficient list of the indust-
rial input-output table. For those categories of industry for.which the value of production
has not been calculated the amounts of value added may be sought by usmg the amounts of
equipment investment, -

The values added are as follows:

Amount of value added, by industrial sector, in Cr$ 1,000,000:

Fertilizer 31
Aluminum 368
Oil refinery. 1,951
Metals & machinery 2,268

Total . 4,618

Secondary contributions to economic growth are studied next.

Rather than being the value added created by productive activities in this project,
these secondary contributions are equipment investment made for commencement or expansion
of productive activitics, repercussion effects on the national or regional economy, or both ccono-
mics, value added from the production of raw materials, and value added from the process of
port and harbor construction. If these projects are started in 1975, initial economic activities
would comprise port and harbor construction, construction of railways and roads, and develop-
ment of infrastructure such as power generation, telecommunications, water supply and sewage,
cities, and the like. If investment is made in infrastructure development in this fashion, employ-
ment opportunitics will be created in the region, and construction activities will enable private
corporations to earn profits. Further, steel, cement, lumber and other construction materials
will be required, generating increased demand. The purchasmg of these matcrlals will further
increase the value added which is created in the region, and hence in the country. Further,
when plant construction is begun, the equipment investment will gencrate value added, just
as will construction of the port and harbor, and production of materials to be used for plant
construction will also form value added, as noted above. Procurement of matcr:al inputs for
these proudcrive activities will be necessary and such demand will increase over time, rcsultmg
in increased generation of value added in the lndustncs supplylng thosc inputs. This process is
represented in Flg 2-1, :

Also, the acrual value of the value added which is cxpcctcd to be formed by the
Suape project has been calculated and results are shown in "Fig. 2-1 (Il to IV).
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~In Fig. 2-1 {11} are shown the contributions which construction of the various
facilities required for functioning of the estate and construction of the port and harbor will
have on the cconomic growth of the region. Of these contributions, in (11)-1, the coneributions
directly resulting from construction will be the workers’ earnings and profits of the enterprises
concerned, which have been ealculated (sce Table 2-4-1).

- The greatest cconomic effect will be that resulting from construction of Suape port.
In years of peak construction activity, 1978 and 1979, the value added which will be formed will
be Cr$ 160.5 million (USS 2.2 million) and Cr8 194,36 million (USS 2.8 million). This will be
followed by the effects of urban development. Before the start of the 1980s, investment in
construction of the port and harbor will pass its peak and will then decline gradually, but invest-
ment in urban development will show the opposite trend, and after the seart of the 1980s invest-
ment will be at the level of Cr$ 20 million cach year, so that the life cycle of the economic effects
of this project will be long. (Sec Table 2-3.)

The improvement of the port and harbor, and related work, will impart stimuli to
the national economy and the regional economy of the Nordeste through the cconomic effects
of construction activities as well as through the procurement of materials. The extent of this
may be measured by multiplying the amount spent for procurement of materials by the ratio
of value added. For this ratio, figures from the 25-sector industrial input-output table for
1971, prepated by Antonio S.C. Leao and others is used. The results are shown in Table 2-4-2.
The results are the value of the value added acquired by Brazil as they represent value added
derived from the demand for raw materials, with the exception of imports. The value of value
added acquired in the Nordeste is necessarily Jower than the value acquired in the nation, and
can be estimated by usc of self-sufficiency ratios for raw materials for the Nordeste. These
figures have been estimated and used to calculate the value added obtained by the Nordeste
(sce Table 2-4-3). For the region’s self-sufficiency ratio, use was made of the average ratio for
procurement of intermediate inputs within the region, as given in the TRANSCON Report for
four industrial projects.

(111) represents the value added from equipment investment in the industrial sector.
In this case also distinction is made between the value added from equipment investment, and
the value added from procurement of materials in accordance with that investment. The former
is evaluated as about 40% of the value of investment in industrial cquipment, and the latter is
evaluated at about 25%.

These ratias can be applied to the valuc of equipment investment anticipated for
Stage 1, in order to obtain the amount of the value added for (111). In this event, however, the
amount of the value added thereby obtained is for the entire period of equipment investment,

Antonic Scrgio Carneiro Leao, Carlos Ribeiro da Silva, Elcio Giestas e Jose Nobrega,
Metriz de insumo-produto do Brasil, Revista Brasilicra de Economia,
vol. 27, No. 3, 1973.
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Table 2-3 Investment in Ports and Harbors, and Related Infrastructure .

{Unit:' Cr$ million)

R

Tele- : Flood | 7

Year Expro- Wnlcr_ com- Urbani- | Electric :anq‘ ‘ .ficw::gf: . R;ilways Ro;ds Harbor | Totst
priation| supply | muni- | zation  { power [ channels disposal | .

cation '_ - ‘comrol
1975 s0 {105 | - 150 | 07 |- 2l:6‘ | 106 61-.5 215 { 1074
1976 155 | 24 | w60 | 107 | o8 | 20 | 88 [228] 100
1977 82 11 80 | 107 | 100 2.0 87 | - 99.1 | 1478
1978 88 | 1 8.0 | 107 | 100 19.0“' KA B [ TE R Y
1979 3.5 1.1 83 | 107 | 100 | 190 8.3 - | 2580 | 3190
1980 2.3 11 60 | 107 | 100 | 198" | a5 | 40 | 140 [ 172e
1981 2.3 11 70 | w7 | - 22.8 4.5 40 | 1003 | 1327
1982 1.8 11, ~ 1o | 107 | - 1.5 4.3 - 83.8 | 1424
1983 18 |- 11 ;9.0 107 | - L5 4.5 - : 164 ) 750
1984 32 | owc| 32| 107 ] - 1.5 w9 | - 164 | 770
1985 3.2 26 | 368 | 107 ]| - 1.5 - C40 | 189 | w7

Cumulativetotal | 5.0 | 614 | 138 | 2223 | 107.7 | 408 93“.2‘ 6!}.6- — 763 951.6 | 1.6398

Note:  Value estimations for Plan Phase I, by the jl(.‘:A,P;ms'iop
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Table 2-4-1 Value Added Created by Investment in Port and Harbor

and Infrastructure Development

"{Unit: Cr$ 1,000,000)

A B c D E F G~ H 1 Total
1975 0.293 | 16.154 | 7.190 [ 31,297 | 0.0 9.303 |-6.290 | 1950 | 0.0 [ 72.477
1976 0,293 | 7.553 | 6.007 17139 | 1.494| 10976 | 9.331 | 5540 | 0.586 | 58.919
1977 4590 | 74.675 | 5920 | 00 | o645 | s.482 | 4.893 | s.540 [ 10.100 f111.845
1978 4.590 [160.495 | 5920 | 00 0.645 | 5.482 | 5.300 | 14062 | 10.100 |206.594
1979 4,590 [194.361 5.827 0.0 0.645 5.683 2.135 14.0:74 10,100 | 237.415
1980 4.590 [85.896 | 3.037 | 3.030 | 0645 | 4m17 | 1.385 | 14,647 | 10.100 [127.447
1981 4,590 [ 75.548 | 3.037 | 3.030 | 0.645] 4793 | 1385 | 17,188 [ 0.0 110.216
1982 4590 | 63.150 | 3.037 | 0.0 0.645 | 26.727 | 1.098 | 6.270 | 0.0 {105.517
1983 4.590 | 12.360 | 3.037 | 00 0.645 | 26.727 | 1.098 { 6.270 | 0.0 | 54727
1984 4,590 | 12.360 | 3.365 | 0.0 0.645 | 26.832 | 1.881 | 6.270 | 0.0 | 55.943
1985 4590 [ 13.262 | 0.0 0.0 1.606 | 25.222 | 1.881 | 6270 | 0.0 [ s2.83t
Note: Ratios of value added according to the TRANSCON report.
Table 2-4-2 Value Added Created by Procurement of Raw Materials
in Accordance with Investment in Port & Harbor and
Infrastructure Development (Entire Nation)
{Unit: CrS$ 1,000,000}
A B c D E F G H | Total

1975 0.146 | 1.942 | 1.230] 3673 | 0.0 1692 | 1.449 | 0247 | 0.0 | 10379
1976 2217 | 0899 | 1.025{ 2011 | 0.348| 1806 | 2148 | 0.196 | 0.067 | 10,717
1977 2.217 | 8.969 | 1.015| oo 0152 | 0902 | 1.128 | 0.192 | 0.835 | 15.410
1978 2.217 | 19.286 | 0961 | 0.0 0.052 | 0.902 | 1.221 | 1997 | 0.835 | 27.571
1979 2.217 | 23.358 | 1015 | 0.0 0152 0.931 | 0.493 | 1.997 | 0.835 ] 30.998
1980 2217 {10317 | 0521 0354 | 0152 | o0.878 | 0317 | 1.855 | 0.835 [ 17.446
1981 2217 | 9.077 | 0521 | 0354 0152 0789 | 0317 | 2134 | 0.0 | 15561
1982 2217 | 7.584 | 0521 0.0 0152 | 4398 | 0248 | 0.180 | 0.0 | 15300
1983 2217 | 1463 | 03521 0.0 0.152 | 4398 | 0.248 | 0.180 | 0.0 9.179
1984 2217 | 1463 | 0577 0.0 o152 | 4418 | 0.431 | o0.180 | 0.0 9.438
1985 2217 | 1590 | 0.0 0.0 0.375 | 4.5t | 0431 | 0180 | 00 8,944
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. Table 2-4-3 -Value Added Created by Procurement of Raw Materials
in Accordance with Investment in Port & Harbor and
Infrastructure Development (Nordeste Region)

(Unit: Cr$ 1,000,000)

A B Cc D E F G H 1 Total

1975 0161 0,815 0.5t0 1,540 0.0 0.709 0.607 0.104 0.0 4,352
1976 0.929 0.754 0,430 0.544 0.146 0,757 0.901 0.080 0.028 4.86%
1977 0.929 3756 0.426 0.0 0,004 0.378 0.473 0.080 0.350 6.456
1978 0.929 | 8077 | 0.403 | 0.0 0,064 | 0.378 { 0.5t 0.747 | 0.350 | 11.459
1979 0.929 1,782 0.426 0.0 0.064 03920 0.207 0.747 0.350 { 12,895
1980 (.929 4.321 0.218 0.148 0.004 .284 0.133 0.778 0.350 7.225
1981 0.929 3.801 0.218 0.148 0.064 0.331 0.133 0.894 0.0 6.518
1982 0,929 3.176 0.218 0.0 .064 1.844 0.104 .075 0.0 6.410
1983 0.929 0,620 0.218 0.0 0.0604 1.844 ¢.104 0.075 a.0 3.854
1984 0,929 0.620 0.242 Q.0 004 1.851 0.182 0.075 0.0 3.963
1985 0,929 0.665 0.0 0.0 0.\57 1740 0.182 0.075 0.0 3.748

At Power F:  Urban development

B:  Port & harbor G:  Water supply

C: Railway H:  Sewage system

D:  Roads I: Flood contrnl

E: Communications

and this value would be considerably lower for single years.

Valuc added from investment in industrial equipment, in Cr$ 1,000,000:

VA formed by equipment investment per se 4,783
VA formcd by procurement of materials 2,990
Total 7,773

(Note: Ratios and breakdowns are based on the TRANSCON Report.)

(IV) represents the value added formed by the demand for raw materials generated
when plants in the estate start to produce. The TRANSCON Report gives as this value added 1.7%
for the fertilizer industry, 17% for aluminum refining, and 3% for the oil refinery.

For other industries, the amounts may be caleculated by multiplying the value added

ratios by the value of demand for raw materials procured domestically, which is listed among the
intermediate inputs in the inputfoutput table. The values obtained are 22 — 23% of original
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production values. These'amounts reflect the special nature of the individual industrics;
typically the regional demand stimulation effects of the machinery and metals industries are
high but because domestic procurement for the oil refinery is low, the effccts are weak relative
to the value of production. :

Value added formed through procurement of raw materials
at the operation stage, in Cr$ 1,000,000:

Fertilizer 12
Aluminum 161
Qil refinery 177
Machinery and metals 1,004

Total : 1,354

On the basis of the foregoing, the contribution to economic growth made by the
Suape estate, by source of contribution, may be determined as summarized in Table 2-5.

Disaggregation into six sources is made, and of these the greatest contribution is
that of the value added resulting from production activities in the manufacturing sector. Value
added from equipment investment in manufacturing and in infrastructure is quite important at
an early stage in the life cycle of the project, but has little meaning during the phase of full
operation.

(2) Influence on the International Balance of Payments

Brazil’s international balance of payments has continued to show a deficit in the
current balance in recent years, which has required supplementing fram the capital balance.
The cumulative as of 1973 was USS$6,400 million, and Brazil's international liquidity was
further reduced by the oil shock and consequent events. . It is therefore necessary to study any
project as large in scale as this one from the viewpoint of its likely i :mpact on the mternatlonal
balance of payments. )

-
=

In che case of this project, final conclusions have yet to be made rcgarding the amount
of funds to be obrained abroad, the amount of direct foreign i mvcstment to be permitted in cach

project in the estate, policy regarding dlsposmon of profits and rcinvestment. Because these
matters are uncertain at the present time, emphasis here is given to the influence the projects
will have on the balance of trade. Attention is given to the influence these projects would have

£

on flows of foreign exchange into and out of the country -

First, demand for i 1rnports will bc generated by (1) need for raw matcrmls not avail-

able domestically, (2) need for equipment in which the industrial sector will invest, and (3) mate-

rials for port and harbor development, and infrastructure development, all of which must be

acqulrcd abroad.
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B

. Table 2-5-1° Economic Effects, by Source, of Phase I, Suape Project {Entire Notion)

Tu k.

¢

(Unijt: CrS 1 mallion)

Raw Raw matcrial . Demand for
Mfg, ) Equip. ;
) material Infrastructure demand for raw materials
.. industry . invest. Total
e demand construction infrastrucrure ) cquIp, 1AVeST.
activities in mfg.
of mfg, construction in mig.
1975 - - 72 10 - - 82
1980 600 250 127 17 685 420 2,099
1985 4,018 1,354 53 9 1,200 750 7.984
Table 2-5-2 Ecanamic Effects, by Source, of Phase I, Suape Project {Nordeste)
(Unit: CrS ) mdlion
Raw Raw material . Demand for
Mfg. . Equip.
matcrial infrastretcture demand for raw matenals
industry mvest. L. Total
demand construction infrastructure . equip. invest,
activitics . in mfg.
of mfg. construction n mfg
1975 - - 72 4 - - 76
1930 600 100 127 ) 685 170 1,689
1985 4,618 530 "33 4 1,200 1.300 6,715
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Specifically, regarding (1), demand will primarily arise in.the oil refinery, aluminum
and fertilizer industries. Also, although not classified as an industrial project, a million-ton
cement terminal is planned for Stage 1. Since inflows of foreign exchange are expected asa
result of this terminal, imports of raw matesials necessary for production are included in our tabuia.

&

tion of imports.

-
i3

It is planned to obtain almost all intermediate inputs for the machinery and metals
industry projects from domestic sources. Although it is expected that parts for diesel engines to
be installed in commercial vehicles will be imported, since they will be exported as integral parts
of the assembled vchicles, they are excluded from our tabulation.

Next, (2) is calculated to be 26% of total equipment investment,

Also, (3) is calculated to be 4% of total investment.

Conscquently the value of imports at the time of full operation in 1985 is as follows
{for Stage I;in Cr$ 1,000,000):

Value of Stage I imports:

Industrial Port, harbor
Raw materials for industrial projects equipment & infrastructure
investment development
oil . e
Aluminum  Fertilizer Cement
refinery
580 4.2 4.0 35 1111 0.4

{Note: Ratios of imports in investments for materials for industrial projects and infrastructure
and based on the TRANSCON Report.)

Note: Imports of intermediate inputs for the fertilizer, aluminum and cement projects are
P p pra
given in the TRANSCON Report, and are adjusted to match production scales.
For the oil refinery, the volume of imports was multiplicd by the unit price used

in the same report.)

As indicated above, the total value of imports as a share of equipment investment
in the industrial transporr and infrastructure sectors is not very large. Among imports of raw
materials for industrial projects, crude oil is by far the most important item.

Stage I will include production of diesel engines for direct exportation, as a means
of earning foreign exchange, but as noted above such gains are offset by the cost of parts which
must be imported. Thus it will be exports of cement which will cause an inflow, directly, of
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forcign exchange. This inflow is estimated as US$40 million.

The balance of international trade will show a clear deficit. However, as may be
seen in the following table, almost all industrial projects can be considered to have the function
of substituting for imports and the value of their production may be viewed as representing a
savings in forcign exchange.

Projects which will save foreign currency equal o the entire value of production
are the oil refinery, aluminum and fertilizer projects. All others except ship maintenance produce
industrial goods for which there is now a net import surplus. However, depending on the type
of project, it is thought that in softe instances there will be redundancy in relation to other
domestic or imported products (exports of automobiles have already attained a reasonably high
level). Further, rolled steel, castings, diesel engines and other semi-finished products become
inputs for other industrial prajects within the estate, and it is possible that some redundancy
oceurs here. Because of this, it is not possible to determine che total extent of conservation
of foreign exchange.

Brazil's balance of trade in sclected industrial commodities
during Phase 1{1973):

Code Commodity Exports fmports  Balance
332 Pctroleum products 592+ 2,147 -1,555
561 Fertilizer 6 2,463 ~-2,457
684 Aluminum 0 63 -63
672 Basic stecl products 64 419 -355
672.7 Steel coil 9 136 -127
674 Rolled metal 35 1,004 -969
674.1 Heavy plate 14 - 316 -302
674.3 Thin plate 11+~ 444 -433
678.2 Seamless pipe, stecl i 40 -39
678.3 Steel pipe, plain 3 7 -4
69 ‘Metal products 237 125 -102
711.5 Piston engines 1+* 14 -13
732 Automobiles 15 25 -10
735 Ships 18* 16 +2

(Note: Single asterisk signifies units of USS1 million;
double asterisk significs units of 1,000 rons.)

The maximum savings of foreign exchange was calculated by taking the value of
production of the oil refinery, aluminum and fertilizer projects and converting the toral to
dollars; this was taken ta be the minimum savings, and the value of production of the other
projects with the exception of the ship maintenance dock was added, also in dollars.
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Balance of trade during Stage [ (1985) in Cr$ 1,000,000: -

Outflow of Inflowof - . Foreign exchange .
foreign exchange forcign exchange - . savings chrough =~ ! Balance
due to imports duc.to exports . . import substitution ..

~700 +40 +1,000t01,500  +340 to 840

Thus the consecvation of foreign exchange through i tmport subsututlon will be a
major benefit of the Suape project and may be considered as capable ofresultmg in a surplus
in the balance of trade over the long term. Although there will be a considerable deficit in trade
during the period when investment activities are at 2 high level, that is, 1980 to 1985,-the project
will begin to yicld returns after 1985.

2. Influence on the Life of the Residents of the Region
{1) Creation of Employment Opportunities

In the Nordeste where more than 30% of the labor force may be characterized as
being a latent surplus, nothing is more importane than the creation of employment opportunitics
as a means of putting people at case. :

Employment effects of Stage I are caleulated to be as {ollows:

Fertilizer 98 employees
Aluminum refining 750
Oil refinery 300
Automobiles 1,567
Materials transport vehicles 1,016
Ship maintenance dock 800
Sheet steel rolling 045
Seamless steel pipe 993
Plain steel pipe o 331
Casting - 330
Forging . 300,
Total 7.4'30 cmployccs

As noted above, the number of workers rcqu:rcd for mdusmal projects planned for
Stage I is about 7,500. In addition, the number of workers to be directly employed in the develop
ment of the Suape, at the port and harbor, is given as 3,000 in the TRANSCON Report. At the
time of completion of the project, this number will probably be 1 000 to 2,000 for Stage 1. If
the higher estimate of 2,000 is taken, togcthcr wtth thOSe persons t to bc cmp!oycd in industry
it is estimated that the direct employment effects of Stagc 1 wﬂl bc about 9,500 _]obs o
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In addition to these direct employment effects there will be employment effects in
the construction and tertiary or non-basic industries. In the case of the Aratu estate, for there
to be an increase of one job in the basic industries, including the employment effects in all non-
basic industries, it was necessary to employ four workers. However, this includes maids, serving
gicls and errand boys, in what the TRANSCON Report calls “feudalistic tertiary industry”. If
use of another method of creating jobs is pﬁ:sumcd, for each increase of one unit of income of
the basic industries, 1.2 units of income of non-basic industries is induced. Further, if industry
is attracted to the same extent as che Brazilian average, the labor productivity of the tertiary
industry including hidden surplus labor in the service industry is calenlated to be 60% of the
average Brazilian productivity. From both of these, it can be calculaced that the number of
employment opportunities in non-basic industrics will be twice the number of direct workers
in the basic industries.

That is, for every direct worker, jobs will be created for two workers. 1f these values
are taken to be real employment excluding surplus labor which has accumulated in the service
scctor, then the precedent of Aratu where four jobs were created for each direct worker may
be considered as the maximum value, including surplus labor. It is therefore suitable to assume
that the number of jobs created will be three for each direct worker. Therefore the total employ-
ment effect will be 9,500 + (9,500 x 3) = 38,000 jobs. The significance this will have on che
region’s economy is studied in the section on development cffects.

(2) Industrialization and the Level of Improvement of Living Standards

To testify as to the contribution regional development will make to the improvement
of standards of living, it is useful to observe the relationship berween the degree of industrializa-
tion of an cconomy (here, we use the ratio of secondary industry in production carnings) to
standards of living (housing, utilities, transport, communications, health and medical care,
education), for Brazil's states. .

Table 2-6 shows, by state, the extent of cconomic dependence on secondary industry,
as an index of regional industrialization, and the status of standards of living and community
services. The states are grouped into highly industrialized, moderately industrialized, and lictle
industrialized classes {respectively, with secondary sector earnings ratios of 20% or more, 10 —
20%, and less than 10%), as shown in Table 2-7.

As may be scen from Table 2-7, with progress in industrialization, the level of improve-
ment of social infrastructure in general also shows progress. In particular, when the carnings ratio
of the secondary sector increases from the 10% level to 20%, improvement of the social infrastruc-
ture is rapid. Industrialization of course has influences on the social environment which are not
favorable, such as the greater rate of occurrence of automobile accidents and the destruction of
the natural environment. However, in today’s Brazil, which has accumulated a large surplus of
labor, in regions where the share of secondary industry is up to 20%, it must be said that tndustri-
alization is raising the level of improvement of social infrastructure. In particular, it is thought
that gains are especially rapid in improvement of housing and utility supply services, the paving
of roads, improvement of communications facilities and elevation of the level of education.
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Table 27 Regional Industrialization and Its Relation to Standards
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3. Revicw of Economic Evaluation in the TRANSCON Report o: . . L.
B . w A W T T
This scction reviews thc methodology, rather than undertake actual economic
evaluation, of the Suape estate plan. This is done in order to gain a correct understanding of the
methods used for economic evaluation of the Suape prq;ect. It should be kcpt in mind that the
framework of the Suape project is based on the economic evaluation given in the TRANSCON
Report, which differs from the framework of the Survey Team for Seage 1.

L

{1) The Method of Economic Evaluation

As a result of economic evaluation in the TRANSCON Report, the cost/benefit ratio
of 12.3, which exceeds by far ordinarilyfound ratios, is given. This may be explained as a conse-
quence of use of an unconventional manner of evaluation, and also to problems imposed by the
basic viewpoiut adopted in the report. The method used by TRANSCON does consider the bene

fits and costs to the region influenced by the Suape cstate, but TRANSCON (1) has not examined

the project’s economics as would be normal procedure in studying an industrial project proposal.
or compared the projected investment with the return which may be expected from alternace
uses of the same amount of capital. Therefore, it is dangerous to judge the potential of this
project solely on the basis of taking the cost/bencfit ratio of 12.3 in absolute terms.

This figure is, rather, a relative one obtained by using the TRANSCON method to
obtain cost/benefit ratios for other industrial estates and ranking them in terms of their relative
potential. Moreover, several defects in this method are evident when attention is given to the
performance of economic evaluation primarily based on consideration of the region where it is
to be implemented. These crucial points are discussed in concrete terms in the following para-

graphs.

TRANSCON used, as benefits, the balance remaining after the intermediate inputs,
purchased from outside the region, were deducted from the total value of output of the cement.
aluminum, fertilizer, oil refining, sugar and other projects in the new investment portion of
industrial projects for the region. As costs, TRANSCON uscs only initial and subsequent invest-
ment, ignoring production costs. ;

This method differs from conventional practice in that (1) intermediate goods are
deducted from the benefits, and (2) production costs are not included in the costs. This is
becausc the TRANSCON method places emphasis on the residents of the Suape (Nordeste) in
efforts to determine benefits. Conscquently, in csnmatmg benefits, those intermediate goods
acquired from outside the region are deducted from total production value and thosc acquired
within the Nordeste are taken as benefits. . e e T

This method is employed to complement the economic evaluation of projects by
means of comparison of net benefits and net costs. The TRANSCON chort s viewpoint, how-
ever, is strongly oriented toward the advantages and d:sadvantagcs the project would have to
the Suape, and from this viewpoint, use of the method in the report does have value. Any ratio
obrained by that method, however, must be taken as only one indicator of the potential of the
project. . . -
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The cost/benefit analysis by TRANSCON may be viewed as follows:

-.. - Benefits are taken as the balance when intermediate goods are deducted from total
production, which is to attribute the value added to the residents of the region and that inter-
mediate inputs from within the region must be distributed as a factor of production within the
region. - . - . ,

In connection with this, the validity of such figures as the Cr$6 million for cement
in 1980 (given on page 152 of the TRANSCON Report Resumc) are open to guestion.

- First, if the cement terminal is built as it is now conceived, there is some question as
to,whether clinker supplied to the terminal should be included in the intermediate inputs acquired
from outside the region. The above figure must be studied in light of all relevant factors.

Second, doubt also exists conceming the method of calculating these values. For
cxample, again in the case of the cement terminal, the relationship beeween the cost breakdown
{Tomo 1, I-4-8) and the regional composition (p.152) is not clear.

Further, there is a question concerning the basis for calculation of the economy of
scale and of the cost components.

Regarding costs, the TRANSCON Report fails to consider operating costs, and only
uses the costs of equipment investment.
o

The costs which must be borne for the Suape to receive the benefits are the amount
of the investment and the factors of production necessary for productive activities. If the project
did not exist the cement terminal would have to be treated as a productive activity in another
area of production, and is constrained by the implementation of the Suape project. Thercfore,
operating cost must be included together with investment cost in caleulating the cost/benefir
ratio.

That is, what must be included in the operating cost is the labor cost expended in
relation to acquisitians from outside the region, and the costs required to produce raw materials
expenses.

Thercfor-c,_dcspitc TRANSCON's intent to undertake economic evaluation of the
Suape project primarily from the viewpoint of the Suape, need exists to repeat calculations,
taking into account operating cost.

: The foregoing shows that the TRANSCON Report's cost items omit (1) chat portion
of labor costs in the cight categories of industry now planned, which can be obtained within the
region, and (2} the cost stream for production of raw materials expenses procured within the
region. In order to improve the cconomic evaluation of the project, modification of the calcula-

for (1) and (2), should be done.

e

tions, allowing
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{2) Recalculation of-the Economic Evaluation

Several variables must be assumed when the economic evaluation i is to be repeated
with the modifications cxpl'uncd -above,

The cost of cquipment investment in industrial projects has already béen included
in the project costs, but the operating costs incurred when that equipment is operated in order
to obtain the stream of benefits has been omitted. - +According to ‘the view adopted for the
TRANSCON Report, among the operating costs ate to be included not only the costs borne
outside the region, and labor outside the region as well as intermediate inputs from outside the
region have been excluded. Such intermediate inputs do not enter into the calculation of benefis
in the TRANSCON Report, and cancels itsclf. Presume that labor is completely obtained from
outside the region. [n such an instance, operating costs would be calculated as follows:

FOPCOi = FOPLAi + REGCOI oveveommssivrssssssreesosssinens (41)

where
FOPCO is the financial value of operating cost, and
FOPLA is the financial value of the labor cost required to operate equipment.

This may be converted to the economic value by use of the following conversion
factor.

EOPCOi = 0.6* FOPLAiI + REGCOi/1.26 ....ccerviuenns v (4.2)

where
EOPCO is the economic value of the operating cost.

In this case, assuming that all labor is provided by unskilled mirors, the factor of
0.6 is used for conversion, which is as it is used in the TRANSCON Report.

Of the two variables which comprise the EOPCO factor, the value in the TRANSCON
Report for REGCO may be used. Details coricerning selection of this figure are not given in the
TRANSCON Report, which presents a problem, but this is not germane to the present discussion.
Estimates arc necessary for sugar, molasses, alcohol and castor beanoil because no value is given
for REGCO. Bccause no data can be obtained from the TRANSCON Report on that portion
of the raw material inputs which must be acquired outside the region, these must be estimated
by one method or another.

Ordinarily it would be necessary to undertake detailed calculations of the operating

costs within the Suape for these categories, but here work will be confined to estimation by
means of Brazil's industrial input—outpur table. Sugar, molasses and the other products under
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study all are included in the foodstuffs category of the input—output table. If this column is
traced from left to right, it is possible to see the relative importance of other industries as sources
of inputs for the foodstuff industry, and to see the composition of the value added.

" "Of the total Brazilian production of the foodstuff industry in 1971, 55% represents
intermediare inpurs from outside the region, about 2% represents exports, and 43% represents
value added. 'However, intermediate inputs from within the region correspond to the balance of
subtracting inputs from outside the region, from the above 55% of intermediate inputs from
within the country. Regarding intermediate inputs from outside the region, in the part of the
TRANSCON Report concerned with the benefits obtained from production of sugar, almost all
are fertilizer and machinery. In actualicy, the foodstuff industry within the region need not
exclusively rely on fertilizer and machinery from outside the region, nor do its acquisitions from
outside the region have to be limited to fertilizer and machinery. Here, however, it is assumed
that all fertilizer and machinery are interniediate inputs acquired from outside the region, That
portion which corresponds to REGCO is 40.95% and that which corresponds to BRICO is 14.33%.

FOPLA is not discussed in the economic evaluation portion of the TRANSCON
Report, and it is necessary to estitnate it on the basis of that part of the report which analyzes
different industries. For this, Tomo III, Part I, Volume 1 has been used.

Using the above-estimated values, and adding the share of operating costs which must
be borne within the region, it is possible to calculate the benefit/cost ratic and net present worth
of the project. [n this case, the total cost of the project, from (2.4) and (4.2) may be calculated
as follows:

8 9 8
ECOST = Z EINCOi + Z EHACOi + X EQPCOi .......... (4.3)
i=1 i=1 i=1

The resules of recalculation, using (1.4) and (4.3) are shown as Table 3-1. Including
opcrating costs in the calculations and using a discount rate of 10% to arrive at the present worth
of the project, we obtain CrS 39,100 million for the benefits and Cr$ 17,000 million for the
costs, so that the nct present worth of the project is Cr$22,000 million. The benefit/cost ratio
is 2.292.

These figures vary considerably from those in the economic evaluation on the
TRANSCON Report. In the report, the net present worth of the project is Cr$44,700 million
which is approximately double the figure obtained in the recalculation. Moreover, the benefit/
cost ratio Is so large, at 12.3, that comparison with the newly-obtained ratio cannot be performed.
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Table 3-1 Comparison of TRANSCON Orlgmal Valucs and -
Rccalculatcd Values

- P
¢ 'h Toe

TRANSCON Case Recaleulated Case

Present value Cr$48,601 million . Cr$39,071 million
of project benefits ' : . : T
P lue of ' S

rosent value © Ce$ 3,946 million Cr$17,044 million
project costs v .
N th ' )

St present wor Cr$44,665 million Cr$22,027 million
of project
Benefit/cost ratio 12.3 2.29
Internal rate of return 88.3% 64.0%

Note:  Asterisk indicates thar the IRR was calculated using TRANSCON data and the
same manner of thinking, but the benefit and costs streams do not necessarily
coincide with those of TRANSCON.

+

To explain the formidable difference between these figures, with regard to benefits,
with reference to intermediate inputs for sugar, molasses, alcohol and castor-bean oil, because
the values of the industrial input-outpur table were used and allowance was made for acquisitions
outside the region, the balance of the benefits of the foodstuff indusery decrease in value from
year to year. Regarding costs, labor costs at the operating level, and costs of intermediate inputs
acquired outside the region are included. -Because industrial projects to be implemented in the
Suape are not highly labor-intensive, the labor costs of the aperation of industrial facilities do
not have much influence but as the ratio of intermediate inputs for the foodstuffs industry which
are obtained outside the region is high, it serves to increase costs. .. - -

Recalculation shows that the net present value of the project is half of that which
the TRANSCON Report anticipates, but the project still has adequate potential. This is confirmed
by the fact that even in the recalculations the internal rate of return is found to be 64%, which is
quite high. Using the benefit and cost streams as in the TRANSCON- chort. the internal rate of
return is found to be 88.3%. .

(3) Economic Evaluation by the Conventional Method
{A}  Economic evaluation

The Suape plan links the development of the port and harbor and of infrastructure
" related to the estate, but it may be said that the port and harbor improvement is thought of as
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being an-external cconomy vis-a-vis.the industrial projects, and success of the overall plan is
dependent on' the potential of the industrial projects. In analysis up to this point, emphasis has
been placed on the importance of the plan from the viewpoint of development strategy, rather
than on the economics of individual projects, and economic evaluation has proceeded on the
basis of the 'm'llyl:lc framework used in the TRANSCON Report. Here, however, rather than
analyze the plan on the basis of the framework given in the TRANSCON Report, conventional
cconomic evaluation methods are used. Further, some revision of the figures used in the
TRANSCON work is made, and the cconomics of the overall project is investigated.

For the framework for economic analysis, rather than take as the benefits the
balance remaining when intermediate inputs from outside the region are deducted from the value
of production, the value of production itself is taken as the project benefit. Furcher, regarding
costs, because they must be ascribed to individual projects, distinction is made between
(1) intermediate inputs source, as being within the region, outside the region, or imported;

(2) necessary labor costs for operation of facilities, and (3) equipment investment cost.
These are converted from financial value to economic values and inserted into the routine of
cconomic evaluation.

The first modification of TRANSCON figures to be made concerns the amount of
investment, Some doubt exists in regard to the value of production and stream of equipment
investment in the benefit and cost flows of the aluminum refining project. Equipment investment
will be made during the three-year period of 1983 —~ 1985. Despite the practice in other instances
of assuming that the value of production will increase over time, duriiy this three-year period,
all that will take place is that investment will be made, and there will be no change in the value
of production. The value of production will increase constantly until 1995, during Stage I juse
half of the total investment will be made, and the value of production will increase by just 50%,
which are consistent with one another. 1t is therefore judged that there is an error in the value
of investment, and in the modificed calculation the amount of investment during 1983 - 1987
is placed at zero.

" Second, with similar regard to the amount of investment, some doubt is felt concern-
ing the amount of investmerit in the fertilizer project during 1982 — 1987. During Stage I invest-
ment will come to Cr$110 million, and will produce fertilizer worth Cr$870.9 million. However,
from 1982 to 1987 the value of production increases by an amazing extent and rises from
Cr$494.9 million to Cr$1,029 million, despite a reduction in the amount of invesement to a
level of one-tenth thae at the outset. It is difficult to imagine this actually happening and it is
assuméd that this must répresent a secretarial error which had not been corrected, and the change
is made ten times rather than one-tenth.

Third, regarding the conversion factor used for converting financial values to economic
values in study of the services sector, in 4.1.4 of the Resume the following equation which omits
indirect taxes is, ara glancc, obviously incorrect.

P = Q.15C + 0.1C + 0.1C + 0.15C + 0.50C + 0.05 (0.15C) +
1.85C (0.1C) + 0.08 (0.15C) + 0.08 (0.50) + 0.15C (0.08, (0.15C}))
+ 0.135 (0.08, (0.500))
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Here, the right half which includes C raised to the second power cannot yicld -
P = 1.26C. Further, there is no mention in the text regarding raising to the second power. On
the basis of referring to Brazil's taxation system and faithfully following the text of section
4.1.4, the following equation is written; including ICM, 1SS and IPL

C + 0.15(0.15C) + 0.135 (0.50C) + 0.05 (0.15C)

P =
+ 0.185 (0.1C) + 0.08 (0.15C) + 0.08 {0.50C)
and
P = 1.168C

which is the conversion factor -- not 1.26.

The results of evaluation of the industrial projects with the forcgoing raken into
account are summarized in Table 3-2.

Table 3-2 Economics of the Projects as Revealed by Use of
Conventional Methods

Net present value B/C ratio LR.R.
Cement 3,346 2.247 66.1%
Aluminum refining 1,529 1.712 43.1%
Fertilizer 415 1.149 15.9%
Oil refinery 625 1.060 45.7%
Foodstuffs 6,731 1.397 182.3%

In comparison to the results éivcn in the TRANSCON Report, the net present value
of cach project, the benefit/cost ratios, and the internal rates of return are lower in all cases. In
each project, however, the benefic/cost ratio exceeds unity, and there is no project which should
be dropped, so that it may be concluded that according to conventional methods of economic
evaluation the Suape project has sufficient potential.

With the exception of thc fertilizer project, the internal rates of return are exceedingly
high. The reason for this, as noted above, not only are these projects industrial projects, but in
addition the long project life of 30 years is postulated and the special case of evaluating them
with the inclusion of investment in expansion. Therefore, these figures may not be used in the
same manner as customary in project evaluation and need exists to use an evaluation method
which examines the benefits and costs of individual projects for more realistic project lives.

(B}  Analysis of the Sensitivity of the Projecr to‘Environmcn'tal &hangc

The Suape project is viewed as _havfng the lo_ng life of 30 years. Over such a long span,
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there is sample possibility that there will be great changes in real prices and expenses related to
external factors. Here, the sensitivity of the project to such changes is examined.

“Changes in the sales prices of the products of the industrial projects would impart a
great influence on the net present value of the project, but as such changes would influence not
only benefits but also costs, the benefit/cost ratios and internal rates of return would not be greatly
influenced.

It is evident that the projects are not very sensitive to changes in labor costs
{sce Table 3-3).

Table 3-3 Changes in Labor Costs and Economics of the Project

Case Net present value B/C ratio LR.R.
Base case 22,027 2,292 64.0%
Case (2—1): 20% 20,545 2.109 59.9%
increase in labor cost
Case (2-2): 0% 15,258 1.641 45.9%
increase in labor cost
Case (2-3): 50% 11,176 1.401 35.6%

increase in labor cost

The case of this is the capital-intensive nature of the Suape plan,

Further, as in the case of the oil shock of late 1973, external impacts can cause the
prices of imported commodities to increase rapidly. What would be the results in such a case?
Table 3-4 shows the results of a comparatively strong impact on the project’s cconomics, If it is
assumed that there is an uniform 20% increase in the costs of imported materials, while chis would
have an influcnce on equipment investinent, at the stage of operating che facilities because the
prices of raw materials would be higher than that postulated thus far, this project being 2 coastal
industrial estate including industrial projects such as the oil refinery which imports materials and
processes them, the net present value of the project would decline to Cr$7,900 million and the
benefit/cost ratio would become 1,434.

The internal rate of return would become 19.3%, and in view of the special method
of economic evaluation used, this is considered to be exceedingly low.
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- Table 3.4. -

.. B/Cra;io PR

Case Net present value . LR.R.
Basc case 22,027 . - L2292 i 64.0%“
Case (3-1): 19,392 2124 . 53.3%
increase 20% in import material
value ' ,
Case {3-2): 14,649 |

increase 30% in export material
value

-262-




- CHAPTER 3. EVALUATION OF DEVELOPMENT EFFECTS

1. Income Effects on the Project Area

In the previous chapter we analyzed the Suape project’s impact upon development
and the income effects of Stage 1 were estimated. In order to understand the magnitude of income
effeets, this chapter will consider how much the regional income level will be raised by the develop-
ment project.

TRANSCON’s survey of trends in the regional income of the project area (Fig, 3-1
and Table 3-1) shiows how the income effects of the Suape project will contribute to economic
development within the Nordeste and Upper Nordeste. According to this data, the income effects
will peak in 1985 when the plants start full operation. Regional income will increase by about
5% in the Nordeste and by approximately 10% in the Upper Nordeste.

2, Employment Effects on the Area’s Surplus Labor Foree

It is estimated thac, including jobs created indirectly, the first stage of this project
will gencrate 40,000 new employment opportunities. However, the real impact on employment
in the project arca’ must be estimated by comparing the figure to the latent demand for employ-
ment opportunitics in the area. We will examine here the expected trends in population, labor
and employment in the Nordestc.

(1) Population

Population projections for the Nordeste are available from TRANSCON and
SUDENE (sce Fig. 3-2 and Table 3-2). The SUDENE projection utilized birth rates, mortality
and population movement from and to the area, and the analysis looks like a trend estimatien.
The SUDENE figures seem to be slightly high compared with the area’s past trend of population
growth, because they usc a conservative estimate of population out-flow.

TRANSCON'’s estimate is based only on the past rate of population increase.
TRANSCON expects the growth rate in the area to drop gradually in the future, as this pattern
is scen in most of industrialized countries. Therefore, their estimation is more or less an

expected one.

SUDENE's estimate represents the highest projection while TRANSCON's represents
the lowest. The actual fucure population will be somewhere between these two extremes.

{2) Labor Force"

The size of the existing labor force can be determined by multiplying the working
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Table 3-1 National Income, and Income Effects of the Development of the Suape

+

Jncome cifects, .

on the income of  Income effects Total Population Mational  Nationalincome  Average Brazilian
the Nordeste of development income per capita incl. national income
development of  of Suape per capita  income cifects per capita
the Suape {uss {1.000
{USS million} (LSS million) millhon) persons) (USS) (US$) (Ussy
1970 +r 6,402 ' - 6,402 28,674 223{42) 223(42) 526{100}
1975 10,326 12 10,338 32,345 320 320
1980 15,887 300 l@.lﬂ? 36,147 440(50} 448(51) 886(100)
1885 24,445 1,140 25,585 40,082 611{55) 638(57) 1,119{100;
Income effects on
the income of the i L
Income effects Total Papulation National Nationalincome  Average Brazilan
upper Nordeste of
of development income per capita incl. nacional income
the development
of Suape per capita  income effects per capita
of the Suape .
{44% of Nordeste) {uss {1,000
{USS mullion) {USS$ million) million) persons) {USS) (Uss} {us$)
1970 2,817 - 2,817 10,916 258(4%) 258{49) 526(100)
1975 4,543 i1 4,554 12,052 377 378
1980 6,355 241 6,596 13,241 480(54) 498{56) 486(100)
1985 9,778 960 10,738 14,477 675{60) 742{66) 1,119{100)

Note:
UsSS = Ce$7.

Conversion rates used are same as in TRANSCON report:
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Fig, 3-2 Population Projections of the Nordeste .- : . .-
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Table:3-2. Population Projections for the Nordeste

.
o

: coLo T 1 TRANSCON
SUDENE projections - . SUDENE projections of SUDENE projection
projections .
birth and mortality rates of growth rate of
s ot ) Mawral W] Presemt | Registered of natural population the Nordeste natural
pop.of the | . pop. of the pop. of the populatian
Notdeste Nordeste Nordeste Birth rate | Morrality rate
{1,000) -| - {1,000). (1,000} (% p.a.) (% paa {% p.a.)
1940 S15048 | 14434
Avr. annual growth 2.3, , . 22 4.8 5 2.3

1950 18,880 17,974 17,973

2.6 2.3 4,7 2.1 2.6
1960 24,473 22,611 22,427

2.0 2.2 4.5 1.8 2.6
1970 31,617 28,136 28,674

33 il 4.4 1.5 2.9
1975 3727 32,822 32,300

3.0 26 4.3 1.3 3.0
1980 43,067 37.396 36,100

3.0 2.7 4.2 1.2 3.0
1985 49,956 42,716 40,000

3.0 2.7 4.1 1 3.0
1950 57969 48,841

3.0 2.7 4.0 1.0 .0
1995 : 67,203 55,825 47,900

30 23 3.9 0.9 3o
2000 . 77.908 63,808

3.0 2.7 3.8 0.8 3.0
2005 90,319 72,933 54,800
Note: After 19935, projections are linear extensions of trends to that year.

Natural population includes Nordeste natives residing elsewhere in Brazil.

Source: Prajegacs da populagao do Nordeste Brasileira 1975 — 1990, for SUDENE.
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age population and labor force participation rate.* At present, Nordeste's'labor force participation
rate for men 14 ycars or older is 86%, which is higher than Sao Paulo (83%) and Japan (83%).

As the urban population increases and educational level goes up, this figure will drop until it
approximates those for the industrial arcas of Sao Paulo and Japan:.

The labor force participation rate for women 14 years or over is only 34%. This
figure is 10% lower than that for Tokyo, where a wider variety of employment opportunities
are available and women have some choice of occupations. This low rate is caused by the actual
shortage of employment opportunities within the area. It is possible that the latent labor force
based on a 10% higher participation rate could emerge if the situation is improved. Thus, the
labor force estimate obtained by multiplying the female working age population by the current
participation rate should be regarded as only the “apparent labor force’. On the other hand,
the labor force estimate which is calculated by using the 10% higher participation rate can be
regarded as a “latent labor force™.

Two series of working population (by age group) estimates were calculated; one was
based on the highest population projection while the other was based on the lowest.

(3) Employment
Increase in employments opportunitics in the future depends on-industrial growth

in the area. The 2nd PIN estimates Nordeste’s growth rate for each sector of industry as follows
(annual growth rates for 1975 — 1979, from Banco do Nordeste information):

Primary sector 6.5%
Secondary sector - 15.0%
Tertiary sector 10.0%

The rate of increase in labor productivity is estimated at 7.5% per annum for Brazil
in terms of the increase rate in per capita income. However, in order to correct disparitics in per
capita income compared with the national average, the Nordeste Government contemplates an
annual growth rate of 8.0% in labor productivity, The number of “apparent employees” in the
area can be estimated using the trends for industrial growth and increases in labor productivity:
this labor force is termed “apparent’, because it includes unpaid workers and latent surplus labor
force (about 30%) in the service industry. The actual employment is esnmated at only 70% of
the original figures.

Based on the above considerations, we have estimated the magmtudc of employment
opportunities in the future by extending the projected growth rate of the area’s industry and of
labor productivity for 1975 — 1979 until 1985.

(4) Employment Effects on Surplus Labor Force

Fig. 3-3 illustrates the projected labor force and employment situation until 1985.
As the basis for calculation, we have employed median values between the highest and lowest
projections.
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.- As these figures indicate,:the differences between latent labor force and actual
cmployment fepresent:the l1tcnt unemployed population. This latent unemployment, i.c.,
surplus labor force, will remain at-3 to 4 million for the Nordeste between 1970 and 1985.
This figure will be 1210 L 5.million in the case of the Upper Nordeste.

PO L e e - e
, T -t ' - -

As mentioned in the,beginning of this section, the Suape project will generate
about 40,000 new employment opportunities in its first stage. These opportunities will account
for 1.0 ta 1.3% of the surplus labor force in Nordeste and some 2.7 to 3.3% of that in the Upper
Nordeste arca. Accordingly this impact is rather small compared with the income effect, which
as mentioned abave, is estimated at approximately 5% for Nordeste and at about 10% for Upper
Nordeste. : -

3. Problems of the Development Effects of the Suape Project

In this last section we review problems identificd during our investigation and con-
sider the basic orientation of the Nordeste project. A model methodology for undertaking
industrial development is also summarized.

(1) Problems ldentified in the Analysis of Development Effects

The first problem was clarified in our analysis of income effects. The project’s
peak income effect is estimated at about 10% for the Upper Nordeste, while the employment
effect is projected at only about 3%. This means that the area’s actual income in the form of
wages will not be very great in spite of the rather high income effect.

Since the Nordeste has a large latent surplus labor foree, it is important to create
new employment opportunitics and to help local people stabilize their daily life. In order to
achieve this objective, the arca should use its limited investment resources as effectively as
possible in generating new job opportunirics.

The second problem relates ta the magnitude of newly created employment
opportunities.

Number of New Employments Opportunities Generated by CrS1 Million Investment

Equipment industry Processing industry Machinery industry
Aluminum refining (583 Agro-Industry 3312 Automobiles 2.507
Petrochemicals 1 0.175 Steel pipe, plain ~ 4.597 Material transport vehicles 12,700
Petrochemicals 11 0.466 Casting. 2.870 Ship maintenance dock 3.333
Cement 0.794 Forging 2.158
Fertilizer. _ ; 0.866
Steel sheet & rolling 0.307
Steel pipe, seamless . 0.496
Weighted average 0.380
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The level of newly created jobs per urut of mdustrml mvcstmcnt varies \Vl@t.ly.
depending on the industrial category: in the equlpmcnt mdustry, the fig igure is on thc average
0.4 person per Cr$1 million investment, while in the processmg mdustry it is 3.0 _persons and in
the machinery industry it is 3.3 persons. Thus, the equipment mdustry s employmcnt effect is
only one- clghth of that of the machinery industry. Also there are differences within an industrial
category: in the machinery industry, the labor-intensive electrical machine:manufacturers could
create new positions for 30.8 persons per ¢ Cr$1 mllllon investment.” Compared wnh thc average
figure for the machinery industry (3.3 pcrson) this is quite larges

[t is expected that in the Suape project’s first stage, the metal and machinery-
industries as well as equipment industry will be established. However, all of these are highly -
capital-intensive, and therefore, the number of newly created job opportunities per unit invest-
ment will be very small, e.g., 0.62 person per Cr$l million: * . o,

Despite these difficulties, the Suape project will still be able to make a significant
contribution to the economic growth in the'arca: it will i lmprovc the nation’s balance-of-payments
and it could create an impetus for general growth in the area’s economy.

(2} Basic Orientation of the Nordeste Development Project and a Model Methodology
for Industrial Development

1) Present Industrial Status of Nordeste

At present, Nordeste’s economy still remains at the first stage of development. No
economic basis for sclf-propelled growth has been established. Because the area is still suffering
from a shortage of income sources, there is a lack of employment opportunities resulting in
immature development of local economic markets. Also, people categorized as *employed” in
the statistics include a large number of the latent unemployed; for example, unpaid workers,
those with side jobs and domestic servants. The level of education, the key determinant of labor
quality, is not very high in general. A more extensive compulsory education is thus necessary to
establish a firm economic base. "Most of the-area’s daily necessities are now supplied from other
developed areas. This fact illustrates the lack of an established economic market in the area.

a

2) Requirements for the Development of the Nordeste -

The most important factors in cstablishing an economic basis for self-propelled
growth are as follows: -

1) Formation of the area’s economic. markets; and -

2) Establishment of an mter—mdustry structure within the area.

In order to form markets, the following steps should be followed; improvement in
the quality of labor force through upgrading the educational level —+ creation of jobs = increase
in income = increase in consumer spending — production of effective demand — formation of
area’s cconomic markets. T ‘ -
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.-« - Another strategy for establishment of a regional market is to create strong multi-
pher effects. :Strong multiplier effects can be achieved by establishing active inter-relationships
between industries, The arca should promote industries which have large impacts on many
industries.

The following steps are critical for the accomplishment of successful industrial
development.
1) improvement in the quality of the labor force through upgrading the
cducational level;

2) Formation of a master plan for creating new employment opportunitics,
which considers future growth and distribution in the area;

3) Determination of priorities in industrial development projects:

- First priority:
Those industries whose LK is large, or whose L is alone large.
(L = labor force, K= investment)

—  Second priority:
Those industries which grow arca’s market, or which need large
quantities of raw materials.

—~  Third priority:
Export-related industries

The above order of priorities can be changed, depending upon the shortage of market
potentialitics and locational factors such as good harbor conditions, Equipment industries can
be an effective means of development which will ereate an incentive for other industrial develop-
ment. In such a case, the consideration of inter-industry structure is still important.

3) An Ideal Method of Industrial Development

In planning regional industrial development it is important to promote parallel
growth of related industries rather than seck separate growth of industries. In this way an integ-
rated production system including the entire process from raw materials to final products can
be formed,

Due to being located far from big markets, a development project in a less industrialized
area is liable to depend too much on equipment industries in which marine transport by bulk carriers
plays a major role. There are some examples of this case in Japan. They were not successful because
later development is delayed by the absence of industries for further processing of the product thus
manufactured.
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Of coursc, a high-level process industry is hard to establish in a place lacking urban
infrastructure. However, in the arca around Recife, in frastructure is highly devclopcd and we .
feel that the area is suitable for advanced- proccss industries. The table below is a summary of -
possible impacts of three industrial categoriés on Nordeste,

4) Improvement in the Productivity of Existing Industries

Compared with other areas in Brazil, the Nordeste has a heavy concentration in
the primary sector: this demonstrates underdevelopment of modern industries in the area. In
addition, there exist wide differences in productivity among industrial séctors.-

To reverse this situation, it is necessary not only to pay attention to the development
of new industries but to make efforts to improve the prodictivities of existing industries as well:
That strategy will lead to the establishment of a good inter-industry structure.
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NATURE OF IMPACTS ON THE’AREA AND LOCATION OF INDUSTRIES

Nature of Impacts on the Area

Scale (Number of Employces)

Labore Forece

Related Industries

Development Potentials

Nature of Location

Equipment
Industrics

Mechanical
Industries:

Assembly-
type

Parts-
1ype

Process
Industries

Raw materials industries:
several thousands

Final products industries:
scveral hundreds

100- 300
300—1,000
1,000-3,000

Smaller scale:
Medium scale:
Larges scale;

Camplete parts:

Smaller scale; 100—- 300
Medium scale; 300-1,000
Larger scale; thousands

{clectronics, communications
equipment}

Subcontracting parts:

kess than 300; mostly

less than 100 ..

Smaller scale: less than 100

Medium scale: 100~ 200 -
300-1,000

Larger scale:

The number of newly created employments
opportunity per unit investment (refered
to as employment coefficient) Is very
small, Even in a large factory, the

total number of employee is very small.
The percentage of white collar is
considerably high. _
Main duty is tv monitor the operation
of equipment and does not require high-
level skill bur 2 good understanding.

A greater part of workers graduate from
technfcal high school

Wage tate is high.

Employment coefficient is gencrally high.
One-product manufacturing industry uses
m:linfy simple, female labor.
Several-products semi-mass manufacturing
industry requires experienced labor.
Workers' age averaged high.

Wage rate is low in one product industry.
In other industries, wage rate depends on
the scale of factories.

Labor-intensive; employment cocfficient

is high.

In general, using simple labor with low

wage rate, The industry producing final

goods hires lots of female labor.

The factories which produce subcontracted
arts consists the lowest sector of so-called

industrial structure: low wage and poor

working conditions.

Wage rate is generally low.

Labor-intensive: simple and manual labar
is required; mostly male labor.
Wage rate is not low.

Except supply of raw materials and processing
of products, thesc industries are of self-
sulficient nature, and supplymentary work
(e.g., subcontracting) is unnecessary in
general, -

Therefore, around these industrics, only a few
factorics such as repair shops, packing and
transport businesses arc located.

These industries engender related industrics
thtough successive processing, contracting
out, and purchasing of parts; they form so-
called basic industrial mixes.

In general, one product manufacturers have
many subcontractors and have the ability to
ereate industrial core.

Many-products smallamount manufacturers,
mainly because of technical reasons, have not
many subcontractors; in a developed area
mostly they exist in the form of telated
technical groups which share the same sub-
contractors. .

Severalproducts semi-mass manufacturers fall
between the above two.

Complete parts manufacrurers have relaced
industeies, mostly subcontractors, to secure
fow-wage women workers }cspccially house
wives). There are a lot of tactories which

uses family workers.

Parts manufacturers are generally belonging

to big manufacturers producing final goods
through subcontract. There are considerable
interactions amonyg parts manufacturers, which
create a group of related industries.

These industries have no related industries
around them, but, because of low ability to
bear freight charges, they tend to concentrate
in areas near big markets and the junctions
of traffic means: Industrial accumulation
consisting of same 1y pe of industry is
created.

Making use of their advantages due to large scale
and existence of competitive raw aterials, efforts
ate made to conquer restzictions cancerning raw
materials; but because of the nature of manu-
facturing means, it fs not casy to change product
themselves.

Therefore, when the life cycle of ane product

is ended, transfer to the next product is

difficult; regional development greatly

restricted.

The development of new products depends highly
on the characteristics of demands; in the course
of development, more highly cfficient, mote
precise, more solid, ar more sophisticated new
products being produced.

Thereforc, it 1s very important for z successful
regional development to lead those factories into
the arca, which has good matketing, planning, and
technical development capability.

Complete parts factories: main purpose is cost
reduction thro
development will be difficule.
Subcontracting part factorics: Heavily influcneed
by parent factories, but in an arca where they are
concentrated, there is the possibility that medium
scak plants emerge.

Like assembly pfants in the mechanical industries,
new products arc created depending on the
characteristics of demand. But the types of
products are limited by raw materials which

can not be changed easily. Asaresult the

case of the mechanical industrics cannot

be expecred,

h mass production, and diversified]

Influenced by physical conditions, such as
land, water supply, and transportation
means available.

Most of industries which needs lots of raw
materials located area, but in general, their
ability to bear cransport charges is low
they tend to locate the area which is close
to their market and has convenient trans-
portation means.

On the contrary to equipment industry,
the location of this industry is rarely
influenced by physical condstions.
Factaries usually locate on an area where
industrial basis has been established to a
certain extent: They spread toward out-
side from the established industrial core.
One-product mass-producmg industry can
most effectively contribute to a suceessful
regional development.

Complete parts manufacturers: the existence
of fabor force is the most important locational
determinant.

Subcontracting parts manufacturers: thewr
location is greatly influenced by the location
of their parent manufacturers.

Because of low ability to bear freight
charges, distributional junictions near big
consuming arcas are selected.
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