8-2 Industrial Estates In Turkey

The term “industrial estate" :is usually takeh.to mean "a tract of land
developed and subd1v1ded 1nto plots accordlng to a comprehenslve plan with
provision for roads, transport and’ publlc utllltles with orx w1th0ut built-
up factories, sometlmes w1th common faCllltleS and sometlmes w1thout them,
for the use of a community of lndustrlallsts ¥ an 1ndustr1al ‘astate is
understandeble as a compréhensibe'system'of basic infrastructure which is
naeded by investors, mainly by manufacturers, sometlmes by. dlstrlbutlon and
trading bu81nesses. 1t's composed of not only plots of land but also’ a
eompiex of: such fa01llt1es as transportatlon,. telecommunlcatlen, clean
water supply;'.electric power 'supply, dralnage system, garbage ‘treatment
system and'Sewsge treatﬁent system. Iﬁ most developlnq economles the
efficiency of manufacturers is usually dffected by the shortage . ‘of these
facilities:and systems.: Then the publlc sector has to develop industrial
estates in order to provide'efficient environment for manufacturers., Even
in Filyos district, the'infréstructure dOESn't'seem Sufficieﬁt for
industrial investors. Therefore the development of 1ndustrlal estates will
be required to utlllze effectively the port serv1ces and to raise the
economic base of the region. '

* W,Bredo, The Iﬁdustrial'Estate ~-— "Tool for Industrialization.

(stanford Research Institute, 1960)
8-2-1 Experiences of Industrial Estates Development in Turkey.

Industrial estates'in broad sense have been developed and managed by
two ministries in Turkey. The Free Trade Zonesfare supervised by the
States Planning Organization, while the organized industrial -éstates and
the Small Scale Industrial Estates are subsidized by the Ministry of

Industry.
(1) Free Trade Zones (F.T.2,8)
The government to Turkey has developed four F. T.Zs so far as ‘a measure

to realize outward-looking industrialization. They are located at Mer31n,

Adana (Iskendern), Antalya and Izmir, (See Figure 8-2-1), -All_of them are
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located on the Mediterranean and Aegean coasts., Two of them are in

operation: Antalya and Mersin.

A document, which was presented for the OECD Seminar, states the

objective of ¥FTZs as below:

"~ Thé objective of Turkey's Trade %ones (FP2) are: to increase the
_inflow of foreign investment, to attract high-tech industries
“which do not exist:in Turkey through Free Zones and to learn from
- them, to increasefthe‘service and export revenues, hence, to
'contribﬁte to the valance of payments and growth of the economy.

Furthermore, the achievement of the above objectives will also
contribute to increased employment and overall wealth, {Free
- Zones in Turkey, prepared by Yalcin Alaybeyoglu)

' The basic information of these two FT%s shall be shown on Table 8-2-1,
The'number of tenants has reached 45 in Antalya and 120 in Mersin,
However, most of them,: 88 per cent of 165 tenants, are in the trade &

service businesses, not in manufacturing,
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of Antalya and Mersin Free Zones

Table 8-2-1(1) Basic Fxperiences

Antalya -7 - -Mersin .

Zones e

‘Tota "Land Area( 000 sq m) : ...7:756;;‘

#- Distance from .Urban-Center (kms) b SRECREREEEEE s SO
Begtnnmg Date: of Construcuon . 12-08-85
‘Start “of. Operatlon e ; 23 2-88 -
' 120

f:Number rof Tenants as of Nov 89)

‘Source: Free:Zone D:ractorate "State

Actual Performances of Antalya and Mersin Zones BT

Table 8-2-1(2)} .

Table 8~2-1{(3) Land Use Efficiency
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(2} Organized Industrial Estates and Small Industrial Estates

Although the FPZs are managed by the State Planning'Organizatien, the
Ministry of Indust¥y has subsidized the deVelopmentfbf Organized Industrial
Estates ('Organize Sanayi Bolgesi", O0SB) and Small industrial Estates

("Kucuk Sanayi ‘Siteleri", KS$5).

So'far, 16 0OSBs have been completed, 20 OSBs.are:under coastructien
and it has been dec1ded to develop 9 0SBs durlnq the' 6th Plan Perlod in- the
whole country as shown on Table 8-2-2, The approxlmafe locatlon of .these
estates shall be shown in Figure 8—2f2, Three 0SBs have been completed in

the study region: Ankara, Beolu, and Cankiri,.

The Ministry of industry has'supported lecal manufacturers by
providing sdbsidies to improve the iﬁfrastraetafes” for operation. The
‘projects under this scheme are named- as ¥S§5, experiences of whlch ahall be
indicated on_ Table 8-2-3, According to that, 165 prOJects have been
subsidized until the end of 1989, and 270 progects are loaned to. get
governmental support durlng the coming Plan Period, In the Study Reglon'
(four prov1nces), there are ?2 KSSs completed already and 11 KSSs are now
under COHStruCthH as shown on Table 8- 2-4, Tne KSSS can be desrgnated in
particular cities or towns where some sort of 1ndustr1al agglomeratlon
exists, In case of Zonguldak province, DEVREK, EREgLi, ALAPLT, KARABUK and
CAYCUMA are cities which have an industrial agglomeration related to the
major factory. Such agglomeration will be the basic grOUnd work for the

further stage of industrialization.
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- Table 8-2-2. Organized Industrial Estates in Turkey

Aydin(Central):
Balikesir(Central)
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Table 8-2-3 Experiences of KSSs Financed by Ministry of Industry

Period S o o ~ No. :of. Projects No.of Companies - No. of Workars

1) Completed until the énd of 1988: T R
La) 1965-1883 © - T - B0 . ..24,744 . 148,000
" b) 1984-1988 . .. . 75 U 19,925 . 0 120,000

2,282 13,700

S ToTHL ) 281,700
""3) Planned:in 6th-Plan -Period |
" “To be completed in:. "

GRAND TOTAL (A+B)

:Source: : Documsnt
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8-2-2 Experiences of Particular Estates
(1) ESKISEHIR Organized Industrial Estate

Esklsehlr is located between Ankara and the Marmara Sea,. :The
Esklsehlr 1ndustrlal estate is one of the most suecessful estates in Turkey
because 109 companles have already been 1nsta11ed ‘there. The area of the
first stage of development as of: lOO ha was tully occupled and the area of
the second stage aS'ofgIOO ha;ls also well OCcup;ed in Flgure 8-2-3., The
location of EhieaeStatefis feﬁqfable_for investors &ince the invesfors can

access by roeds_aﬁd railway to major economic growth poles in Turkey.
(2) BOLU Organized Industrial Estate

Bolu Industrial Estate is also iocaﬁed between  Ankara and Istambul
exactly at 'the road side of the ES, However, the distances are pretty far:
184 kato Ankara and 251 km to Istanbul, The estate is divided into 61
parcels 6f land. So far 56 of salable 61 parcels have already been sold.
Though only 2 fectories are now opereting, 26 factories are under
construcfioh, most of which are running wood processing works (See Figure
8—2%4)._.An expansion program as of 80 ha is proposed toward eastern
direction of the completed area. If the Filyos Port were to be
constructed, BOLU industrial estate could enjoy better transportation
services with importation of materials and exportation of products.
Timbers produced in the province are exported through Derince Port at the
moment:. Bul it's said that the exporters suffer from crowded loading at

Derince.
{3) CANKIRI Organized Industrial Estate

CANKIRYT industrial estate is located at Korgun town, 19 km north of
the Cankiri urban center, It prepares 72 parcels of land area for
investors and & parcels have been sold to 5 investors as shown in Figure 8-
2-5. The port development at Filyos must contribute to acceleration of
investment into the CANKIRI industrial estate, since it depends on Samsun
Port at moment. Filyos Port wili be c¢loser than Samgun and will be major

outlet of investors in this estate by using roads and the railway.
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Fig, 8-2-3 BEskisehir Industfial_ Eé{:ate (Phase I 'and'Phase TI)
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Fig. 8~2-4 Bolu Industrial Estate
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Fig. 8-2-5 Cankiri Industrial Estate
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(4)_HERSIN.Free'Trade Yone

It occupies 765,000 square meters of iand consisting of around 115
parcels, -as shown in Figure 8-2-6, The most advantageous - condition for
investors in this zone, wWho run international businesses, must be the
proximity to port fécilities, because the zone lies next to Mersin Port
which has sea connections with ports of .the whole ‘over the world as well as
raii connections with inland areas, A guay with two berths is under
construction to serve the marine cargo transportation of investors in the
zbne. Although - there are 120 investors, most of them run trading
businesses .and are not manufacturers. The Filyos Export Processing Zone,
which proposed later-iﬁ this report, shall be intended to attract

ménufacturinq industries that produce export goods.,

Fig, 8-2-6 Mersin Free Trade Zone
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8-3. Conditions of Filyos bistrict for Industrial Development SRR

In this section the present conditions of the district and their
possibility. for improvement shall be investigated after the definition of

the district.
8~3—-1. Definition of the District

Zonguldak Province must be influenced directly by the construction and
operation of the proposed port at Filyos. = But the port-operatibn:will
affect én enormously wide range of econoﬁﬁc aétivities. Demand'forecast'of
marine -carge transpottation'assumed an influenced area ofrpropdsedgFilyos
Port in a brevious section of this report. From the vieéwpoint of

industrial development, the district shall be defined as below:

Directly Influenced District Zonguldak Province

Influenced District Kastamonu Province
: Bolu Province '
Cankiri Province
Northern Part of Ankara

8-3-2 Geogfaphical Zocation

Around 67% of the area of Zonguldak province is covered by moﬁntains.
It brings some difficulties for the settlement of peopie and the grbwth of
agriculture, Filyos River has a. broad catchment -area and the district

plenty of water resources. .

It should'be hotéd_that'Filyos District is located on the Black Sea
Coast. The Black Sea Rim seems to have an endrmous potential of economic
development towards the coming century and this will present the Filyos

District with a great opportunity for industrial'developﬁent;-

The long distance from major seaports is one of the bottleneéks of
hampering economic growth of the Ankara Meﬁropolitan Area (AMA), Filyos
~Port shall support its growth by providing a mass traﬁsporfation services,
because Filyos Port will be the nearest sea port to AMA. The Centrai

Anatolia Regions should benefit from the new Port of Filyos,
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8~3-3 Transportation System
(1) Roads

Distance by roads between, major urban centers and urban center of

Zohguldék'City is as followings:

‘in the district | outside the district
‘to BALTIN - 34 km - © to ISTANBUL . 334 km
to CAYCOMA 50 km - to iZMiT 240 km
to DEVREK | 46 km
to EFTANL 186 km
to EREgLi - 66 km
to KARABuK 180 km
to KURUCASiLE 158 km
_to SAFRANBOLU .170 km
to ULUS 132 km
to ANKARA 272 km
to BOLU 173 km

to KASTAMONU 277 km

The connecting road between the Port and E5, and major urban center in
the district should be improved in order to efficiently use the port

functions.
{2) Railway

The BAnkara—-Zonguldak railway passes &through such major industyial
area$ as Karabuk. From Zonguldak to the provincial border, Hankoy, it is
143 kmjy to Ankara, 485 kﬁ; and_to Karabuk, 121 km. There are two branch
lines in the p:oﬁince: between Zonguldak and Kozlu (4 km) and between
Eregli and Arumicuk for coal transportation (14 km), The railway network

will be expected to raise the efficiency of the port's operations.
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{3) Marine Transportation

There are three secondary ports in Zonguldak Provin‘.ce,_ namely
Zongﬁldak, Eregli énd Bartin, %onguldak port has been constructed for the
purpose -of coal transportat'ion excavated by Turkish- Coal Insti.tute'. Eregli
f’ort is'developed mainly for ERDEMiR (Iron & Steel _Wbrks)'. Bartin is a
fishery i)oit "as well as a local commercial port, It has to be noted that
the marine transportation system is insufficient as compared with the
enormous economic potential in this region and hinterland ing¢luding the

AMA,

—344—



8-3~4 - Population

Population by provinces in the 1985 census are almost 5,57 million as
shown as below, This is equivalent to around 11- per cent of total

population of Turkey.

ZONGULDAK 1,044,945
BOLU . 504,778
KASTAMONU 450,353
CANKIRI . e 263,964
ANKARA S 3,306,327

TOTAL OF THE DISTRICT 5.570,3067

According to the municipal classification, the population of the

province can be broken down as follows:

ZONGULDAK Province : 1,044,945

Rural Population 694,113
.Urban Population 350,832
Provinecial Center - 250,164
BARTIN district 147,212
DEVREK district 104,186
EFLANiI district 20,145
EREqLi district 181,548
KARABuUK district 142,569
KURUCASiLE district 11,564
SAFRANBOLU district 41,7178

ULUS district 45,491
CAYCUMA district 100,288
Rural Population 88,699

Urban Population 11,589

MERKEZ Sub district 34,7806

HiSARoNu Sub district 9,553

PERSEMBE Sub district 26,131

SAKTUKOVA Sub district 18,229
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The proposed area for port construction belongs tQ,HISARONU.sub_

district, CAYCUMA district and ZONGULDAK province.
8-3-5 Industries and Resouvrces
(1) Mining Industry and Mineral Resources

The mining industry is a majof economic sector in. the pfovihce, In
particular, coal mines have_been developed Since-1848; There are five coal
mines managed by the Turkish Coal Iﬁstitute.(TKK):'ARMUTCUK, KOZLu;
UZULMEZ, KARADON and AMASRA, Besides these mines there are four ore
processing (washing) establishments opéréting_ at KRMUTCUK, ZONGULDAK,
CATALAGZI and AMASRA, Their total ‘capacity is 2,150 tons/hour, " In 1985,
45,784 persons_wére wOrking for the mines and prdcessiﬁg'piantS. The
excavation capacity is % million tons. Dolomite;mines exist in KURUCASILE
area and huge reserves of this mineral are found in CANKIRI;provincé. Some
manganese reserves are distributed between EREGLi and DEVREK, estiMated as
of 275,000 tons., Although there are 7_million or 8 million,toﬁs of bauxite.
reserves between MERKEZ and KOKAKSU, they haven't. been develbped.because'of
low guality. Silica saﬁd regserves are estiméted_as 200 million tons in.
western part of the province. Some of reserves have been bwﬁed-by Turkish
Bottle and Glass Fabrics,., Rock salt reserves are abundant'in CANKIRI

province.
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(2) Manufacturing Indﬁstry

Manufacturing establishments are classified into sub-sectorxs as

follows:

NUMBER .OF ESTABLISHMENT
SUB-SECTOR - . PUBLIC PRIVATE TOTAL

IRON & STEEL - -2 64 66
. CEMENT AND BAKED CLAY 2 21 23
 FOREST INDUSTRY 5 14 19

POLP & PAPER 1 7 8

FOOD B - 28 28

CHEMISTRY ' - 16 16

METAL GOODS - 106 106

PLASTIC GOODS -~ 2 2

PRINTING | - 7 7

ELECTRICAL MACHTNE - 3 3

SHIP CONSTRUCTION - 5 5

TOTAL 10 274 284

Totally 28,821 personnels are working in 284 establishments, They

distributes as below in each districts of the province:

DISTRICT NUMBER OF ESTABLISHMENT
MERKEZ 16
BARTIN 31
CAYCUMA 7
DEVREK 8
EFLANi - 1
EREgLi 72
KARABuUK 121
SAFRANBOLU 27

UOLus ' 1
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Major companies in the province are listed on Table 8-3-1.
{(3) Resources

Besides the mineral resources which havée been mentioned above, fhere
are potential resources for industrial “ase in the diéfrict. .Marine:fish in
the Black Sea could be processed into food, animal feed and:gome. chemicals,
like protein, Forestry and agricultural products are also materials for
manufacturing industries. But in the case of forestry products, they.have
been exhausted and reforestation should be aﬁéeleféted-in-order to keep
stable supply of materials for wood processing indUStfies; In the near
future it will be neceséary to import logs & timbers and chips to expand

production capacity of thesé processing industries,
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26 Islk Business_House: :

Table 8-3-1 Major'Manufactufing Industries in Zonguldak Province

NAME OF COMPANY

1 Sumerbank-Ates Tuglasi

2 Pulp & Paper Mills of Turkey

3 Banin Cemenl indusiry

4 Ifon & Steel Works af Turkey

5 Eregll lIron & Steel Mills

6 Tuikish Canned Food .

7 DOKAP Food Industry and Commerce

8 MUSTAFA Fish Food Commercial & lnduslry
9 Persas-Parsembe

10 Devrekias = . -

11 ASAS Wood Induslry .

12 BAKSAN Barlin Paper lnduslry :

13 Ferit Medicing and Periumes Industry

14 - BAHKISAN Limesione LA e
15 .DOLKA-Industrlal . Raw Malena!s .
16 YURT Machmery S g

17 Tile Industry-- L

18 ERHAL lron Roiling Induslry

19 BASARAN Iron Rolling Industry

20 KAPTAN Iron-steel ‘Industry.

21 AZMOZ Rolling !nduslry :

22 VERGILE: -+

23 AKLER Rolling induslry and Commerce
24 Y!LMAZ oZDEMIR Hot IronRolimg Works P

25 YAZICI Iron_and Steel - -

o7 EZER. Ralling
- 28 PAKIS Jron. and Steel_
29 lror "Knob Industrial_ and Commerce
30 SEVIL Pipe Profile; .. .
. 31 DASAS, Barlin. Bauery"lndust
- 32 NURGUR Eleclrcca!s
© 133 EMITAS, Elegtro- -Machanlcs ¢
034 Long tron Shipyarcl
- 235 Metal Ship indu
.36 ERDEN Shipyard

" Bartin

L iBartin i

: .Barfln
'-Safranboiu

- ..Karabuk
T Karabuk’
sKarabuk
.. -Karabuk
- Karabuk:
= Karabuk
... Karabuk
. Karabuk®

"7l Kafabuk

" ADDRESS

Hisarony -
Caycuma
Bartin:
Karabuk
Eragll
Bartin
Zonguldak
Barlin

" Caycuma
Zonguldak’ -
Ulus .

Bartin

PRODUCTS

Firg-resisting -Brick
Kraft Pulp and Krati Paper

. Cement ™
Aron & Sleel

lron & Sleel
Canned Food
Flour and Bran

. Canned Fish - .
_Corn Starch, Corn Flour, Proteln and Animal Feed

Chipboard .
Timber and Parquet

" Packing -Bags of Kralt Paper'
- :Medical Preparations .

Packed Limestone Powder..
Extraction :and Operation of Dolomite

Karabuk

Karabuk

Bricks and Tiles ...;
Bricks ‘and Yiles. -
“Iron Rolling
Jron . Relling.

t ‘tron "Rolling... " -

t ‘tron” Aolling -~

t Jlron‘Rolling -~
{Iron Rolling
 Iron” Rolling
t Iron_ Rollin
Aron™,

"Hot

: S regu alors T
Dry: Load Ships made of-Sheel:lron .
Dry Load,_Ships,made of Sheet Imn
Dry Load Ships ‘made of:Sheet Iron:
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8~4 Industrial Development Strategy and Possible Industries in the Region

In this section, pOSSlble 1ndustr1es in the proposed Fllyos Port
District shall be selected to meet the expectatlons of natlonal economlc

development and the CODdltlDﬂS of the reglon.
8-4-1 Principles to Select Possible Industries

{1) Possible industries shall be selected to meet the-difectidh”of:the
natlonal development plan and pollcy, espec1ally of. 1ndustr1al development.'
In one pericd, form 1920 to 1994 the strategic guidelines of- the 6th Five
Year Development Plan must be held in high regard, After thlS Plan pellod,
the possibility Shall be evalvated in condition that the 1ndustrlal
structuré of Turkey will 1ncllne to the outward looklng,flntegratlon,
diversification and labour intensity in the earlier stage;, and-will airecf

to high-technology at a later stage,

(2y) Poq81ble lndustrLEG Shall be Selected to encourage the pollcy to
correct the income dlfferences emong-reglons. The industrial development
of Filyos district must be'an effective tool to stimulate the economic
development of the surroundlng regicons as well asg the district ltself he
ministry of 1ndustry is undertaking a study to draw the strateglc plan for
the industrial development of Zonguldak_prov1nce. Although ‘the resu%ts of
this study have not been presented by the'completion of JIca study—report,
it will be necessary to EOHnect the port construction and-errationiwith

the comprehensive industriai development in the province,

(3) The intei*iinkage between existing industries aea newly.induced
industries shall have to be encouraged, And the effeetive.use of 10ea1
resources shall also be taken into consideration. | The distribution or
spatial location of industries and its tendency behind the proposed  port
shall be examined to identify possible industries in the port area. On the
one hand, this will make it poseible to identify the function end
facilities required for the.port itself, On the other Hand, it will
present suggesﬁions on the possibility of the horizontal angd vertical
interlinking between the existing industries and those later attracted to

the area.
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(4) -The'posSiblé-industries shall have to-be harmonicus with : the
environmental conditiong. of the region, Right now, the district has enough.
caﬁacity to absorb various industries, But the effects of new industries

on the environment should be caréfully considered.

(5). It is necessary to select industries that are suitable to the local
conditions for indﬁstrial .loqation. However the infrastructure of the
region is still weak at the moment, Thus improvement to the basic
infrastructure will be required in order to realize industrial development
in this region, - The proposed plan must contain recommendations on the
improvement of:the infrastructure besides port construction, The
construction of a new deep sea pdrt must be the most effective improvement
of industrial infrastructure., However, inland transportation system, land
preparation for_inﬁustrial'use, water supply system, power supply system

and urban facilities will have to improve.

(6). Industries rélated cloéely to the construction and operation of the
port shall be givén the highest'priority. Therefore the. function of Filyos
Port will be. one of most important factors to select possible industries,
2nd some industries reguire their own berths for unloading materials and
loading ?roducts; They are called coastal-oriented industries or basic
material industries. They usually depend on bulky imported materials and

on large—gcale-economy.

(7 Instituﬁional, organizational or legal systems shall be reviewed and
improvement of these systems shall have to be recommended, because these

goft~infrastructure will have important effects on industrial investment.

8-4-2 Strategic Viewpoint for Selection of Possible Industries
and Candidates ’

{1) Regquest from Existing Indusitries in the Region
There are several major industries in the region. They are Iron and
‘Steel, Pulp and Paper, Brick and Wood Processing. These industries

requires  deep-sea port facilities on the Black Bea coast, mainly because

they tend to depend on imported materials- as they expand their. operations,
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The most: urgent reguest comes from the IrQn.and'Steel:wOrks-at_Karabuk,' It
needs a port facility to-.unload ironjoreé‘and cakinq=coa1,.§ndsa130=a
loading facility for its products. Tﬁis issue shall be investigated in
more detail later. - In Kastamonu Province .and Bolu Province, there are a
lot of wood processing industries, including furniture factories, There
requests shall be taken into accounﬁ. Candidate from- this point. of view

are as follows:

*  Unloading facilities of coal and iron ore for iron-steel:
industries and of thermal coal for fuels in the earlier stage:and
an integrated Iron & Steel factory in the later stage of.
development

* Unloadihg facilities of logs. timbers and '‘chips for pulp.and-
paper, and wobd prbcessing industries in the earlier stage and a.
Pulp & Paper factory in the later stage bf—devélopment

*  Unloading facilities of ferrous—bricks for the Brick PFactory
at Hisaronu,

* Loading. and.unloading facilities of.giain and loading
facilities for grain produéts ih_earlier stage, and. an Food
Processing Complex ‘in the later stage.

. * Chemical fertilizers and animal feeds for agriculture
{2) Further Processing of Local and Domestic Resources and Materials

The second factor to -select possible industries is on the further
processing of local or regional resources which flew out of the reglcon as

raw materials for manufacturers, or which haven't still been utilized.

Local resources worthy of notice :are ‘marine fish in the Black Sea,:
abundant reserves of rock salt in Cankiri Pfoviﬁce; coal-& lignite in
Zonguldak.Province, wood & lumber in Bolu and Kastamonﬁ Province and lime
stone and delomite reserves in .Cankiri Province.j:Besides.thépabove,
experimental drilling of wells to search for petroleum is under way. But
the possibility of production-succeedihg'is:not certain at the moment. 1In
the region, a lot of wood processing factories including furniture
factories have traditionally depended oh'forestry:resoﬁrces. However,. they

have to import matérials at. the moment sgince forests have been exhausted.
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_Although a pulp & paper facﬁory in Caycuma was established depending on
local forests, it'11l need imported materials to expand its capacity in
order to meet increasing demand, Coal and lignite resources have already
been developed to support the iron & steel works in Karabuk and Eregli,
But these local coals are gradually substituted by imported Cohl_because of
their low guality. - The industries listed below are those that could
possibly expand or be newiy developed depending on local and regional

resources,

*  Wood ?rocéssing'industries including furniture

* Cold storage and freezing facilities for seafood
*  Cement -and products

*  Glass and products

* processing of Iron and Steel

*  processing of Pulp & Paper

* . Spdium carbonate, Sodium hydroxide from Rock Salt

* Processing of Dolomite

(3} bevelopment of Basic Tndustries to Support the Integration and

Improvement of Industrial Structure

,Turkey will reach the mature stage of industrial development in the
decades to 2010, A variety of industrial structures will make progress,
and intra-linkage among industries will be closer and deeper, These trends
reguire the expansion of the production capacity of such basic materials as
iron & steel, chemical materials (ethylene, etc,), pulp & paper, nonferrous
metals {(aluminium, lead, copper and zinc) and cement, Tf will be necessary
to expénd supply capacity of these basic materials and to improve economic
efficiency in order to meet the demand from' various industries., The
coastal districts are advantageous in terms of developing these basic
industries because the transportation of a huge quantity of materials and
products_are needed for their operation. The idea of constructing a basic
industrial-complex at Filyos ‘Port. should be expected because the closer
mutual relations among Black Sea Rim economies must bring an opportunity to
develop it on the Black-Sea coast of Turkey. The candidates from this

point of view are as follows:
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(4)

cutward-locking strategy. After the oil crisié:most developing:countries
tended to adopt an export—oriénted policy regafding.industrial'de&elopmént.
The 6th Five Year Development Plan puts the emphasis on the development of
export—-oriented industries,
of export promotion bécause it will be a major port in the Black Sea Rim

economy .

* Integréted Tron & Steel Factory

* Petroleum.Refinery and Petrocheﬁical Complex

* Pulp & Paper |

* Glass.& Prodﬁcts

* Cement & Products .

* Natural Gas Processing (Chemical fertilizers and ammoniﬁm).
* Nonferrous Metals and their Prédﬁcts

Export Oriented Industries

Another major point .of industrial developﬁent in Turkey is the

important issue for consideration,

(5}

* An Export Processing Zone (The 5th Free Trade Zone -in Turkey)

{1) Labor Intensive Export
In the early stage of development, Turky will be at an advantage

with labour-intrusive exports.

(2) Technology Intensive Export’

In the later stage of development, Turkish industries will move
into technology-oriented exports,

Industries Related to Port Construction and Operation

(1} Candidates on the construction stage

*  Cement manufacturer and products of cement for construction
work (stone clashing, concrete pipes, piles, blocks, etc,)

* Repairing shops of construction machinery

*  Steel works for construction works

The Filyos Diétrict will be one of mainstays

Then the plan to establish an Export Processing Zone must be an



(2) Candidates on the operation stage

*  Ship btilding aﬁd repalring

* Maintenancer and repairing of containers, méchines and
'eqULPmenL ' |

Tk Manufacturers of packing materlals, made of wood, paper,
metal flbre,_and plastlcs (boxes, cartons, bags, pallets, ropes,
~wires and cases) '

* Grain 51105
‘.* Cold storage and free21ng fa0111t1es

* Storage yard of coal, ore, logs and timbers, scrap iron, and
chips for pulp s paper

* Storage and dlStrlbUthﬂ of natural gas and petroleum products

8-4-3 Overall Structure of Possible Industrial Projects and Interrelations

of Them
Based on the above observations, candidate projects shall be

identified as Showdfin Figure 8-4-1, ' In this Figure, inter-linkages

between candidate projects are also indicated.
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Fig, 8-4~1 ©Possible Industrial Complex in the Filyos -Port -Area
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8-5 Master Plan of-Industrial Complex

A relatively wide wvariety of industries have been identified in the
previous section as'candiaateé for the industrial complex in the Fiiyos
Port Area. If the region, which.includes four provinces, were to be taken
into consideration, almoét-all'of:them could be developed over the longer
term, However, it will be necessary to present some particular industries
in order to draw up a Master Plan.for Filyos'port and the industrial
complex,_whicﬁ will be composed of industries closely related to the port

- construction and port operation.

COMMON COMPLEX RELATED CLOSELY TO PORT OPERATION

The Industrial Complex in the Filyos Poit Area shall be classified
into several types. The first one is the Iron & Steel Complex, because it
has been decided thal the initial'stage.df port construction will begin.
with the facilities for the State Iron & Steel Works in Karabuk, It will
start with a pier to unload iron ore and hard coal for Karabuk and to leoad
the prodﬁcts of the Karabuk plant and the private steel mills in the
fegion. Together: with an iron ore & coal pier and storage yard, a
shipbuilding and repairiﬁg plant, logs & timber storage facllities, a
sawmill, and a grain & cereal silo shall be constructed in the early stage
of development, In the later stage, various processing industries of grain
& cereal and also logs & timber could be developed, so called as the food

processing complex and the wood processing complex,

COMPLEX TYPE (I):IRON AND STEEL COMPLEX

_ ‘The major coastal industries that could be developed in the port area,
can be clagsified into three types of industrial complex. The first one is
a complex- of integrated iron & steel plant and agglomeration of steel
wbrks.- It Charactefizes_the Filyos Port as the steel complex. Although
the coastal iron and steel industry in Turkey wili be expaﬁded at Eregli
and Iskenﬁern, thefe will be a need to construct another coastal integrated
iron and steel industry dependent on imported raw materials after 2000,
Since adequate sites for deep-sea ports are quite limited, Filyos is one of

the best locations for an integrated large-~scale iron and steel industry,
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because it has advantageous conditions. with rég’érd ..to_:cons'truct_ing--._a,-deepr—_—_
sea port. In this sense, an integrated iron and steel industry shall be
given higher priority than the industrial complexes (II) or- (III) proposed

below,

COMPLEX TYPE (II}: PROCESSING . OF LOCAL RESOURCES -

DEPENDING ON THERMAL ELECTRIC- POWER .

The second type is an iﬁdustrial complex composed of several
industries that depend on local or regional resources, - These include a
sodium hydroxide plant depending on rock salt, glass and glass products
plant depending on sodium hydrOXide and silica sand, and é ;ﬁlp_&_paper
products, particularly paperboard mill, which could rely enormously on
electric. power. If an Unloéding faciliity for imported coal with a deep
wharf is constructed in the early stage, the importation of thermal coél
will be advantageous for the Filyos_Port.Area, since a thermal power plant
fueled by coal could be developed, It could be the nucleus of an
industrial complex depending on electric power, It is assumed that an
electric arc furnace would be present in this type of complex, ‘Although
scrap -iron. should -be imported, "pig iron-.could he supplied from Karabuk
Works and higher—value steel could be produced. and there will be a close

relation between Filyos Port and Karabuk Iron & Steel Works,

COMPLEX TYPE (III): PETROLEUM COMPLEX

The.third type of complex is a combination of ﬁetroleum refinery and
petrochemical plant,. characterizing_Filyqs Port:as'pefroléum'pqrt._ The
consumption of petroleum products must increase in due course of furthef
industrialization of the Turkish economy. A petroleum complex ih the
Filyos Port will contribute to  the stable supply of basic petroleum
products by diversifying the crude oil resources and by development -of

efficient operation of the developed complex,

Candidate industries in these four criteria are shown on Table 8~5=1

an well as their standard capacities.,
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8-5~1" Common Industries in Every Complex

.In all industrial complexes, four types of industry should be

developed, These are as follows:

(1) Food PROCESSING COMPLEX

1) Reinforced Concrete Grain 8ilo

_ The transportation of grain and cereals in Turkey has beén inefficient
so far due to the shortage of deep wharfs. It is possible to construct a
déép‘sea port for large vessels -of more than 60,000 dwt (PANAMAX) in
Filyos. A port,silo'with a relativeiy larger capacity would be réquired to
serve imports and exports as well as domestic transportation of grain and
cereals, Though the ekact capacity should be determined in a detailed
feasibility study later, its capacity shall here be assumed as 60,000 tons,
According to the silo operating system of the T.M.0, port silos run on
shifts of 7 times a year. In Filyos this could be assumed 4 times to 7
times a year, The annual volume of leoading /unleoading of grain and cereal
is estimated as between:240,000 {(in case of 4 times) tons and 420,000 tons

{(in case of 7 times).

CAPACITY OF SILO: ' 60,000 TONS
 ANNUAL SHIFTS: 4 TO 7 TTMES |
VOLUME OF LOADING/UNLOADING: ' 240,000 TO 420,000 TONS/YEAR

ST%E OF VESSELS;
OCEAN VESSELS: 50,000 DWT AND 30,000 DWT
COASTAL . VESSELS: 5,000 DWT ANS 3,000 DWT

In a case of 240,000 tons/per year, it is assumed that half of this
amount shall be transported by road & rail énd the other half by vessels.
It is also assumed that imports and -exports shall be balanced in volume,
.'Corn ri¢: and soybeans must be imported, while wheat, barley and rye could
be exported, However, these balances will differ year by year,; due to the

vield of crops and domestic demand for various crops. Thus it seems that
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imports will exceed exports in Filyos .because its location ,is gather faxr
from the main crop cultivation areas in Turkey and close to urban areas

with large demand of foodstuffs.

The silo should be located just behind the grain wharf, Other
processing industries, which have close links with the'grain and cereal
silo, should be instélled in industrial zones plannéd behind the port area.
These industries shall be devéloped into a complex consisting of:food

processing industries, See figure 8-5-1,

2) Flour Mills and Flour Producks

Wheat,; - barley and;rye can be exported after milling, and~imported
rice,fsoybeans and corn shall be transported to other_industries inside the
industrial =zone  as well as various. regions outside the zone after being

milled, Flour preducts will be-nbodles such as spaghetti and macaroni.,

3) Edible 0il Plant

Edible 0il can be extracted from imported soybeané-énd éorn.-.ln
Turkey, sunflower oil and olive 0il are popular because they can be
p;oduced-from domestic materials. Soy.and-corn'incréase the.variety-of
edible oil products and also introduce. the possibility of producing animal

feed as a byproduct,

4) Animal Feed Plant

Waste from flour.mills and edible o1l factories provideétthe material
to produce animal -feed, compounded one mainly for poultry businesses which
will grow in the region, particularly in Bold and Kastamonu Provinces,
Wastes from processing plants of fish.and meat can be used for the

production ¢f animal feed.

- 5)}Cold Storage and Processed Fish & Meat

Another core facility of the food processing complex will be a .cold

storage facility to store the fish or meat needed as materials. for food
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processing industries, . These produce dried, frozen, canned, salted and

pasted fish and meat, and also ham and sausages (see Figure 8-5-2),
{2) WOOD PROCESSING COMPLEX

Since Bolu and Kastamonu are'rich in foresté and rich in wood
material, there are lots of wood. processing factories.  The forestry
‘department has provided the pulp & paper factory with inadequate quality of
logs and timbers for the wood prodessing industries in the region., But the
local materlals have been exhausted and it is said that wood proce551ng
industries-will have to import their materlals in future._ As wood
processlng is. an enormously lmportant 1ndustrlal Sector in the reglon, ‘an
unloadlng and storage vard for logs and timber will be a necessary fac111ty
in the,prqposed Filyos Port. -Thig, ds well as a sawnill, will be included
in the pdrt master plan. The diﬁénsions of the sawmill will be as

indicated below:

Standard Dimensions of Proposed Saw Mill

Capacity: . - i 300,000 m3/year
Imported Volume of Logs: 270,000 ton/year
~ Maximum Size of Vessel: 250,000 dwt
Volume of Préducts: - o 250 000 ton/year
7 For Domestic: 150,000 ton/year
For Export: 100,000 ton/year
Required Land Area: - - - 5 ha

.These facilities will' create an opportunity to develop such processing
industries as plywood,.decorated-plyWOod, particle board and furniture as
such construction wood materials as boards, flooringrbaré, etec.{see Figure
8“5—3). These wood processihg industfies shall be allocated in the

industrial zone on the left side_éf the replaced river,
(3) SHIPBUILDING AND REPATRING UNIT
The third project in the common industrial complex, is a shipbuilding

and repairing factory. ‘The 6th- Plan stated that the shipbuilding sector

had to be developed in Turkey, especially in the Black Sea coast region,
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Filyos Port -Seems to be a good ldcation-to deVelbp a. shipbuilding and
repairing factory., . Thus a shipyard should be included in the port: master

plan,
(4) STORAGE YARD OF COAL AND YRON ORE

Thé Port of Filyos hasibéen requeéted-by the government~t6-éonstruqt.
an wunloading facility and storage yard: for iron-ore and hard_éoal,.which
will be supplied to the State Iron & Steel Works in Karabuk, 'Thié will: bé :
the most important project in the early stages of port construction, Can
urgent construction of these facilities has decided at Hisaronu: where an.

abandoned jetty exists, - This jeltty shall be rehabilitated immediately.

“The Turkish Iron & Stée1 Works;has tWO'méjor’plantS'ét Karabuk and
Iskendern, - ISﬁEMIR at Iskendern'will be.able to econstruct enoughi port
facilities inside the owned land area of ‘the factory, but ‘KARABUK factory
is located far from any port afea. Thus domestic materials have been
transported to the factory by the railway and highways. ~ The heavy cost
burden imposed by the inland transportation of huge_aﬁoﬁnt of coal and ore
must be a serious'prdblem for Karabuk ifon & Steel. - Thus it has to be
considered that if further expansion of production capacity is reguired, it
will be better to establish an integrated plant on the coast with deép'sea

port, which reduces the cost of material transportation.

Two stages can be assumed in establishing- the uﬁloading facilities of
iron ore and coking coal for the iron & steel works in the port area, In
the earlier stage through the year 2000; only'ﬁnloading and storage
facilities for materials and loading facilities for products needed for the
planned production capacity of 900,000 toné of liquidfsteel per:year will
be needed. In the later stage, after. 2000, an integratéd iron and steel
plant, with an economical capacity of 2 million tons per year -at least,
shall be developed along with expansion of storage capacity of materials

and products.
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ASSUMED HOTMETAI, PRODUCTION CAPACYTY
AND REQUIRED VOLUME OF MATERIALS

YEAR PRODUCTION REQUIRED VOLUME OF
CAPACITY IRON ORE HARD COAL
{(tons/year) (tongfyear) {tons/year)
1990 900,000, 1,500,000, 1,100,000,
1995 1,100,000, . 1,900,000, 1,375,000,
2000 . 1,280,000, 2,200,000, 1,600,000,

1) Unloading_and Storaqe Faciiities for Cre and Coal

i JXxron Ore

AcqordingE_to_ a 'doéument. presenﬁéd to the sﬁudyA team, the Karabuk
Iron and Steel.ﬁdrks will require 2,260,000 tohs of per year after 1995,
The impérﬁed amount_éf ore is E$timated as 700,000 tons because of the low
quality of domestic ofe and transportation prbblems. Thus it is realistic
to assume 700,000 toné'of ore will be imported and 1,500,000 tons will be
domestically supplied for the expahded capacity of the Karabuk Iron and
" Steel Works. - Acceording to this assumption, only 500,000 tons can be
transported by highway and railway, and 1,700,000 toﬁs of ore shall be
unloaded through port, and transportéd to the plant site by rail, as shown

in Figqure 8-5-4,
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ii Hard Coal

The hard coal consumption levels so far were as-below:

HOT METAL
YEAR  PRODUCTION
1980 545,898
1981 546,003
1982.  48B7,864
1983 516,249
1984 533,799
1985 550,614
1986 654,542
1987 576,488
1988 589,424
C (tons)

be 1,25 times the hot metal production.and the imported CoalsiasSumeﬁ to
account for 50% of total consumption. - After 2000, a new integrated plant

producing 2 million tons per year -shall be assumed to. use 2.5.million tons

BOUGHT AMOUNT

DOMESTIC

IMPORTED  TOTAL

880,057 - 880,057
881,438 - 881,438
939,793 - 939,763
" B8g,6087 ~ - 888,608
780, 488 - 780,488
677,844 144,596 822,440
643,211 235,856 879,067
826,655 185,783 1,012,438
981,611 . 221,401 1,203,012
(tons) {tons) (tons) -

USED_AMOUNT

VOLUME  UNIT
'878,812° 1,60
881,013 1,61
902,353 1.85
911,324 0 1,77
782,367 1.47
744,116 . 1.35
968,915  1.48
1,009,784 1.75
1,057,702 1,79
(tons)

* Used amount is divided by hot metal production- -

According to the plan,the required volume of hard coal is estimated to

of hard coals These features are shown below:
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* HOT METAL HARD COAL IMPORTED
YEAR PRODUCTION REQUIREMENT . VOLUME
(tons) (tons) (tons)
1990 900, 000 1,100,000 216,000
1995 1,100,000 1,375,000 306,000
2000 1,280,000 1,600,000 500,000
2010 1,280,000 1,600,000 1,600,000

It is thought that the domestic coal will be directly transported from
Zonguldak to KARABUK by rail, but it will be gradually substituted by

imported coal inrfuture,
iii Auxiliary Materials

Auxiliary material reguirements for Karabuk Iron & Steel Works in 2000
are estimated as shown as below,. Approximately 45,000 tons of materials

are assumed to use Black Sea port.

300,000 tons

Limestone

Dolomite 120,000 tons
Manganese 9,000 tons
Culminate 7,500 tons

Quartz 13,000 tons
Fefro-Manganese 10,000 tons
Ferro—Silicon 1,500 tons
Fluorspar 200 tons
Phosphorite 3,800 tons

"TOTAL OF ABOVE 465,000 TONS

iv Total Volume of Unloaded Materials for Karabuk Iron & Steel Works

in 2000

Iron Ore 1,700,000 tons (including 700,000 tons
o of imported ore) '

Hard Coal- 800,000 tons

45,000 tons
255,000 tons

Auxiliary Materials
Scrap )
Total of Unloaded

for Karabuk Works 2;7§0,000 tons
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v Total Volume of Unloaded Materials for Private Mills in 20@0
Billet ' 900,000 tons
iv General Total of Imloaded Cargoes

3,670,000 tons

- 2) Loading.of'Iron & Steel Products
i Products of Karabuk Iron & Steel Works (in thousand tons)

PRODUCTS PRODUCTION CAPACITY

TYPE in 1995 in 2000
Foundry Pig 100 270
Small & Medium Shape 25 25
Wire Rod 500 600
Bar 330 430'
Cast Iron Pipe 25 _ 50
Coke for Sale 274 274
Granulated Slag - 85 100
Steel Construction 20 20
TOTAL OF ABOVE 1,359 1,769

THROUGH FILYOS PORT 815 1,150
ii Products of Private Sector's Ro11ing Mills

Private-sector‘rolling.mills-neaf Kérabuk ére:pféducihg around 1
million tons of products per year, The docuﬁeﬁt prepared for this:study_
tells that 70% of these products may be transported through Blaqk Sea port
after 1995, Then, the volume of.loaded products préduced by priﬁate~sector

rolling mills can be estimated as 700,000 tons per yeér.

ORIGIN CF
LOADED PRODUCTS IN 1995 "IN 2000

KARABUK 815,000 1,150,000
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'PRIVATE SECTOR . 700, 000 700, 000
TOTAL OF ABOVE 1,515,000 1,850,000

8-5-2 ALTERNATE COMPLEX (I): INTEGRATED IRON & STEEL AND STEEL PROCESSING
INDUSTRIES : ‘

(1) Correlation between GDP and Consuniption of Iron & Steel

"Data from vafious countries in the world show that a close relation-
ship exists between per capita GDP and the consumption of iron and steel
per-éépita. The:volume of iron and éteéi consumed closély depends.on the
level of economic developmént or indﬁétrialization as shown in Table 8-5-2

and 8-5-3, Observed data bring a éorrélating équation as below:

tn (I & § Cons/PC1=0.6187 In [GDP/PC] + 0,1043
R=0,9198

This means that an increase of per capita GDP of 10% will raise the per

capita consumption of iron & steel by 6.187%,
(2} Tron and Steel Consumption in Turkey

As crude steel production in 1989 was 8.5 million tons, the
consumption per capita can be estimated as 130.5 kg/person. The
correlation between per capita GDP and consumption per capita of iron and

steel can be formulated as below:

In [I & S Cons]=4,4852 Ln [GDP/P] - 33,4532
R: 0,9808

A ‘parameter of 4,4852 is very high in'comparison with the observed one
for selected countries, 0,6187, It is affected by the relatively higher
growth rate of iron and steel consumption in this period. It seems to be
uhréaliéfic fd adopt this-highér pafameter in the estimation of future

consumption in 2000 and 2010,

When a parameter obtained by'cfoss—nation analysis as of 0.6187 can be

adopted, GDP and population, which have been assumed as the macro-framework
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of this study, will bring the volume of iron and steel:COhsumptioﬁ in 2000

and 2010, They are. as below:

Year G.D.P. pef capita I &'S'cbnéuyptién'

in 1968 prices(TL) per capita:(kQIﬁétéén)
1989 5,088 130.53
1994 . 7,189 162,11
2000 8,938 185,67
2010 13,300 237.87

Gi#en that the Turkish econony will accelerate its inddétrializaﬁién

and realize a relatively higher grdwth rate, it is réasonable'to'aSSﬁmé

200kg and 250kg of iron and steél consumption per capita, respeétively; in

2000 and 2010, These assumptions will make it possible to estimate iron

and. steel consumption in 2000 and 2010 as below:

Year I & S consumption Population

per capita(kg) - (thousand)
2000 200 . 89,741
2010 250 . 82,3064

Iron & Steel

Coﬁsumption (tons)
13,948,000
20,591,000

(2) Estimation of ProductionfCapaéity of Iron & Steél'in'Tﬁrkey

Exports of iron & steel products were 2,861 thousand tons and 2,861

thousand tons, and imported products were 1;6@0 thousand tons and 1,611

thousand tons, respectively, in 1988 and 1989, The net trade surplus was

made up 15,4% and 14.7% by crude steel prdduction.ih these yéaré..'ihié

percentage may increase in the coming decades because the Turkish economy

will pursue outward"looking'strategies; iIf two alternate net export

ratios, 15% and 20% were to be adopted, the'production capacity of iron and

steel in term of crude steel should be as follows:

Year  Domestic Consumption Production Capacity

‘ 7 Export Ratio: 15%
2000 13,948,000 16,409,000
2010 20,591,000 24,225,000

(Figures in tons pef year)r
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{4) Necessity of New Integrated Iron & Steel Plants

This means that the production capacity'of crude_steel should be two
times and three times the present level, - respectively, the present level
in 2000 and 2010. On the other hand, ERDEMIR is planning to expand its
capacity to 3 million tons in the short term and 6 million tons in the long
term, KARABUK will expand iis capacity to 900,000 tons per year and the
present. capacity of ISDEMIR can be expanded twice or more, which will be
needed- into more than 10 million tons, Even.if the production capacity of
these threse major plants were to be 6 million, 1 million and 4-10 million
tbns per year, respectively, plus the expansion of other steel mills,
especialiy of electric furnaces, new integrated iron and steel plants will

be required on a large.scale,
(5) . Recommendation of an Integrated Iron & Steel Plant

After the completion of the expansion plan of the KARABUK Iron & Steel
Wofks and.construction of port facilities for handling and storage of iron
are, hara'coal and steel products at Black Sea Port, cénstruction of a new
integrated iron and steel plant is recommended on a economical scale of at
.least 2 millioﬁ tons per year, because Filyos can provide the deep—sea port
reduired for efficient importafion of raw materials, Also, it is in an
excellent location for exportation of products to foreign markets,

particularly to Black Sea Rim Areas.

Here'several alternative scenarios can be identified relating to the

Iron & Steel Complex in Filyos as below:

Scenario A Establishment of Large—Scale Integrated Complex with 5
or 6 million tons/year-capacity blast furnace ﬁlant. In this scenario
almost.the entire aréa of arable land just behind the port must be
occupied'by the Iron & Steel Complex, and the existing KARABUK Works

shall be restructured into rolling mills and a processing plant,
Scenario B Establishment of a new hlast furnace on an at least

marginal economical scale. In this scenario a new plant shall be

coordinated with KARABUK Works, Filyos plant and its icomplex shall
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mainly produce export products. -In- this ‘casé, other manufacturing

industries could be developed in the port area,’

-Scenario c: . Establlsh an electrlc arc - furnace - plant of adequate.
capacity in Filyos to produce higher-value alloys and th91r plOdUCtS.
Pig iron will be supplled from ¥ARABUK Works. Other 1ndustr1es can be

introduced into the port area.

For .these scenarios, three types of organization. should be taken into
consideration. The flrst is based on the assumptlon that ‘the - new" plant
shall be constructed and managed: by the Turkish Iron &_Steel Works {the
State Company). The second one assumes that a private company'shéli invest
in the new Integrated Iron & Steel Complex. The thlrd is based on the
as&mmmlon that the anklsh Iron & Steel and an other prlvate company,
domestic or foreign, shall organize a 301nt*venLure to build- a new.Iron &
Steel Works in Filyvos. The most important point in determining the best
option must be economic efficiency as well as improving the operation of

the existing state company.

. Invested in by  Invested in by  Invested in by
TDCI Other Private Joint-Venture -
Companies

Integiated Iron &
Steel Plant in Large
Scale as of 5 or 6 [A~1] [a-21 [A-3]

million tons/year

Integrated Iron &

Steel Plant in Least

Economical Scale as of {B-1] ’ iB-2] : | [B-3]
2 million tons/year ' '

Electric Arc Furnace

Plant with Adequate [C~1] fc-21 o [e-3]
Capacity . - ' ' '
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Fig. 8-5-4 Transportation System of Iron
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Table 8~5-2 Iron and Steel Consumption Pex Capita

(in kg. ‘per ca ita per annum)
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Table 8+-5-3 Correlation of GDP and 1&S Consumption Per Capita
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8~5~3 ALTERNATE COMPLEX (X1): ELECTRIC p(m-:n PLANT, ELECTRIC ARC FURNACE
B.ND RESOUR(:E——BASED INDUSTRIES

The second alLernatLVe complex would lse an electrlc power produced by a
' newly establlshed thermal power plant,  In order to 1mprove the economlc
'efflclency of power generatlon, lmportatlon of thermal coal w1th noxe than
5000 kqal/kq will be reguired. Fllyos Port can provide: unloadlng
facilities to import thermal coal for ‘power plant together with he;d coal

for iron & steel.

If the installation of a thermal - power plant were to be reallzed,
various industries depending on suff101ent supple of power and local
resources such as'an electric arc furnace, a sodium hydrox;de plant, a

glass manufacturing fdctory and a pulp & paper plant could prosper here.-

(1) Thermal Electric Power Plant

At present power supply capacity is sufficient for power demand.
However, it will be necessary to install more_'ﬁewer plants in future to
maintain the rapid growth of 1ndustr1a1 productlon. Fiiyoe is a euitdble
site for construction of power plants, because it can provide excellent
facilities to import’ thermal coal., Thus the installation of thexmal power

plants is recommended,

Standard Size of Power Plant

Generating Capacity: 600 000 kw
Thermal Coal Consumption: 1,500,000 tons/year

Required Land Area: ) . 50 ha

{2) EBlectric Arc Furnace Plant

Although liquid steel. production by Eiectric Afc Furnace (EAF) plants
accounted for only.26% of total proauction in ?urkey in 1980, it inereased
enormously to 59% in 19892 (see Table below), _The government is_goiné to
restrict new investments on electric arc furnaces at the moment. fBut,.in
Filyos, an electric arc furnace plant can be efficiently cperated by -
keeping close relation -with the Iron & Steel Works in .Karabuk, which

produces pig iron that could be materials for high valued ferroalloy. Such
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an operation system will contribute to raise the economic efficiency of the

state—owned iron & steel company.

Ligquid Steel Production by Factories in Turkey (in thousand tons)

ISDEMIR ERDEMIR  KARABUK EAFs TOTAL

1980 420 892 565 658 2,535
(17 %) (35 %) (22 %) (26 %) (100 %)

1981 375 920 558 767 2,620
(15 %9 (35 %) (21 ). (29 %) (100 %)

1982 460 1,106 540 1,076 3,182
(14 %) (35 %) {17 %) . (34 %) (100 %)

1983 563 1,473 - 549 1,355 3,940
(14 ) (37 %) (15 %) (34 %) (100 %)

1984 831 1,544 501 1,455 4,331
o (19 %) (35 %) (12 %) (34 %) (100 %)
1985 1,103 1,514 519 1,728 4,864
(23 %) (31 %) (11 %) (35 %) (100 %)

1986 1,416 1,514 609 2,389 5,928
(24 %) (26 %) (10 8) (40 %) (100 %)

1987 1,710 1,578 595 3,164 7,044
_ (24 %) (22 %) (9% (45 % {100 %)
1988 1,815 1,775 582 3,810 7,983
' (23 ) (22 %) (7%) (48 %) (100 %)
1989 931 - 2,014 322 4,667 7,934
(12 %) (25 3) . (4 %) (59 %) (100 %)

Sources Directoraté of Turkish Iron & Steel Works, Annual Report, 1920
Note: Production at Karabuk and Isdemir in 1989 was affected by long

strikes.

There were 17 private EAFs in 1989 in Turkey. The production éapacity
of crude steel by these 17 EAFs was 6,474,000 tons/year in 1989, One of
them ended itS'operation in 1989, One will start up its production in 1991
and one is in the planning stage. The location of EAFs is concentrated in
four provinces: 5_in Izmir, 4 in Istanbul, 4 in Kocaeli, and 2 in Bursa.

Others are in S8ivas, Kirikkale (Ankara) and Iskenderne.

The capacity of'the.proposed EAF plant at Filyos shall be assumed as
380,000 tons/year, Consumption of pig iron shall be 330,000 tons/year,
which will come from the Karabuk Iron & Steel Works, while 100,000 tons of

scrap iron shall be imported, The EAF will contribute to improving the
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economic-efficiénéy'of the'Karabuk:Works by'produéing sqch_high*value
products as ferrocalloy and steel pipes. Around half of these peructs will

be exported.

{3) Sodjium Hydroxide Plant and Glass Factory
The sufficiént supply capacity of electric power will make it pdssible'
to utilize local_reSOUrées.like rock salt and silica sand by establishing a

sodium hydroxide plant and a glass factory.

Standard Size of Sodium Hydroxide Plant

Capacity: _ 100,000 tons/year
Material Consumption: 160,000 tons/year

Required Tand Areas 4 ha

Standard Size of Glass Plant

Capacity: : ‘ 500,000.cases/month
' ' ~ (300,000 tons/year)
Material Consumption: 400,000 tons/year

_Required Land Area: 30 ha

(4) Paperboard Plant

It has to be noted that the domestic demand for paper and paper
products 1is envisioned to grow at a.relatiéely high rate as of 7.3%
annually, thle the production capacity is planned to jncrease at‘a rate of
6.9% per annum according to tﬁe 6£h Plan. The total‘pr6ductiQn capacity
shall be 1,259 thouéand tons per year in 1994, The ratic of exports to
production has increased from 6.1% in 1984_to.7.2% in 1989, and it is
expected to rise to 8.6% in 1994, while imports are exbected to increase an
average 8.7% per annum, Based on this, per capita consumption of paper and

paperboard will be as follows in 1994:

Production: 1;259,000 tons

Exports: 179,658 tons
Imports: 300,000 tons
Domestic Consumption 1,3?9,3@2 tons
Population © 61,825 thousand
Consumption - B 22.3:kg/capita
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If an elasticity of per capita consumption of 0,8998 to the growth
rate of G.D.P. per capitj;a towards 2000 and 2010 we.%e to be applied. on the
basis of 22.3 kg of conSumption per capita in 1994, the average per capita
consumption of paper and paperboard will be 27.14 kg in 2000 and 31,91 kg
in 2010.__Th0ugh these figures are guite low as cowmpared with the observed
data for middle~income countries: in the rest of the world, total domestic
consumption mist be 2,628,235 tons in 2010, It will be more than double
the production capacity tafgeted in 1994, If the Turkish economy grows to
the level of advanced countries in these two decades, per capita
cohsumption may be more than 50 kg. . A consumption of 50 kg per: capita

means that the total domestic consumption will be 4,118,200 tons perxr annum,

These observations mean that more pulp & paper plants will be
regquired., The 6th Plan proposes an increase in production capacity of at
least 700,000 tons in the plén period. after this plan period more
capacity will be needed to meet rising domestic consumption. The location
'of_pﬁlp & paper éiants is exclusively dependent on the availability of raw
maﬁerials. The Plan expressed anxiety abouk the exhaustion of dowestic
materials. ' The increase of production capacity will be accompanied by
imports of raw materials aé well as the encouragement of planting fast-
growing - trees such as eucalyptus, It would be better to establish new
plants in forested rejions or in port districts, The Filyos district is

advantageoﬁé'ih'téfms-of'the location of.pulp and paper plants,

There is a state company that produces pulp and paper, SEKA, in
CAYCUMA City. It produced 49,417 tons of craft paper in 1989, = Although
.the construétion of Filyes Port will help the stable supply of imported raw
materials, it seems advantageous to establish a new plant in the port area

in order to raise.thé pulp and paper productidn capacity.

Séﬁium'ﬁydroxide can be ﬁsed_as matetial'toiproduce pulp and paper,
ihe'SEKA plant at Caycuma buys chemical méterials from Izmir and produces
craft paper mainly for packaging'cement. Sodium Hydroxide production in
Filyos will be.able to improve the economic efficiency of SEKA Caycuma,
which has an expansion ﬁlan to raise its capacify from 60,000 tons/year to
100,000 tons/year. It is recommended that a paperboard plant be

established at Filyos in connection with SEKA Caycuma.
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Standard. Size of Paperboafd Planﬁ

Capacity: -~ o _ (l_,OQO,OOQ_m2 : .
_ _ T {37,000 tons/year)
Material Consumption: "~ 38,000 tons/year

Required Land Aréa: 4 ha

8-5~4 = ALTERNATE COMPLEX (III): PETROLEUM REFINERY AND PETROCHE&ICAL
INDUSTRIES '

A third alternate industrial complex shall be generated by crude oil
importation and the installation of the pétrbleum refinery and'petrb~

chemical industries,

(1) CRUDE OIL CONSUMPTION BY COUNTRIES IN THE WORLD

The consumption of crude oil indicates the stage of industrialization
and economic development, Table 8-5-4 shows the crude o0il consumption per

capita by country. It can produce a meaningful correlation as follows:

LN[OIL.CONS/POP }=0,7969. LN[GDP/POP }+0,3638
R=0,9340

(2) PETROLEUM INDUSTRY AND PETRO—CHEMICAL INDUSTRY IN TﬁRKEY

Though crude oil production in Turkey was 2,629 thousand tons in 1987,
it decreased slightly to 2,564 thousand tons in 1988, However, it went up
to 2,868 thousand tons in 1989. Since that amount is very small as
compé:ed with the domestic consumption of.crude oil, estiﬁated to be around
22 biilion liters, Turkey has had to import crude oil sdlfa;:and_will.be
more dependent on imports in order to meet increasing domesfic.demand for
petroleum products, Petroleum is the basic-resource for various
manufacturing products,. particularly for chemical.pfbduéts, It'*s necessary

to keep a stable supply of materials to realize industrialization,
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The production levels of four refineries in Turkey have been recorded
as below (in thousands of tons): '

‘Plant - 1984 1985 1986

IZMIT 10,463 9,969 10,472
TZMIR . 4,056 4,056 4,193
KIRTKKALE - - 1Be
BATMAN 815 788 780

_ PETKIM Petrokimya Holding A,S, has two chemical plants, ALIAGA and
YARIMCA, and one tyre factory, PETRAS., The flow diagram of two chemical

plants are shown on Figure 8-5-5 and Figure 8-5-6,

(3) Necessity of Establishing a New Petfoleum Complex

In order te meet the increasing domestic demand for petroleum
products, it will be necessary té establish more petroleum refinery plants
and petrochemical complexes in future, At moment Turkey has four refinery
plants at Izmir, Jzmit, Kirikkale and Batman, A crude pipeline runs from
Irag to Yumurtaiik and branches out into two lines, one to Kirikkale and
the other to Batman, If another route of crude oil distribution, which
c@uld have its terminus. on the Black Sea coast, were to be implemented,
Turkey could realize-fhe diversification of resources and would obtain a

stable supply of crude oil.

(4) Proposed Capacity of Refinery and Ethylene Plant at Filyos

Petroleum Refinery Plant

Capacity: : 100,000 BPSD

Crude Qil Consumption: 4,480,000 tons/year
Required Land Area: 80 ha

Ethylene Plant

Capacity: 200,000 tons/year
Consumption of Naphtha: 275,000 tons/year
Volume Qf.Products: 450,000 tons/year
Required Land Area: 100 ha
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The Sodium Hydroxide plant.will produce Chloriﬁe Alk.ali and’ Vinyl
Chloride Monomer, as well as Sodium Hydroxide, which will be able to
produce such product_s as -Ethylene Oxide, Et_hylen‘e Glycol, Tow Density
Polyethylene and High Dénsity' Polyethylene by combining with Ethylene,
Thus it has to be noted that the petrochemical and the sodium hydroxide

plants will be combined to form an industrial complex.
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"Table 8-5-4 _Crude 0il Consumption Per Capita by Country
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Fig, 8-5~5 Flow Diagram of Yarimeca Petrochemical Complex
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Fig. 8-5-6 TFlow Diagram of Aliaga Petrochemical Complex
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8-6 Recommendations
8-6-1 Necessity of Further Study on the Ihtegrated Tron & Steel

“phe establishment of an integrated iron & steel plaﬁt hag been
proposed as the most de51rable 1ndustr1a1 prOJect on -a scale exceedlng 2
million tons per year 1n the port area’ of_E;}yoe._ it is assumed that the
plent'will be developed'aftef the year'zobo,' Although the Turkish
government has not yet decided to establish a new 1ntegrated iron & steel
plant be51des the three ex1et1nq plants, the macro analysis of the national
' economy presented in thls report euggeste that a new plant will be needed.
In order to decide whether it can be bullt or not, a detailed study to
Justlfy the nece551ty of thlS prOJect to draw up a master plan and to
evaluate its feasibility will be expected. This study_shoold be carried

out in the preparation period of port construction.
8-6-2 Dealing with Alternative Industrial Complex

This report presents:aiternative industrial COmplexes'iﬁ:line with the
request. of the steering committee,‘t Theideeitabie'elternetiye WOuld—te
seiected by common understanding among oonoernedﬁagencieseahd
otganiéations, public and . private, oooréinated by the State Plannihg
Organization. Alternatives'present'the basic ideas that'pfovide tﬁe basis
for dlSCUSSlonS leadlng ‘to a decision, . .Not only the ports. construotion but
also the area‘s 1ndustr1a1 development should be .considered from the p01nt

of view of the reglonal development strategy.
8—6—3' Effects of the New Port on Regional Development

The'construction.end operation.of:Filjos'Port.and the industrial
complex in the port area will have enormous effects_on.regional
development. In this study, the region to be thus affected is held to
comprise five provinces; Zonguldak, Bolu, Cankiri, Xastamonu and ankara
(particularly the northern bart). A compreheﬁEive-reéioﬁei'deveiobment
plan for this region should then be orgenized. The Ministry of Industry,
Commerce and Technology has started a study of the industrial developﬁent

strategy in Zonguldﬂ< province which c¢an be c¢losely related to the
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devélqpmént of the port and coastal industrial- - complex Filyos district.
Since the Caycuma district is the most promising district from the
industrial and urban development points of view, a plan to develop the
inland industrial estate on a relatively large scale could be proposed in
this distiict, namely Qrganize Sanay Caycuma according to the Turkish
concept. Some sort of urban deﬁelopment plan in Hisaronu should also be
prepared bécaﬁse it will have been influenced directly because its

-population will increase due to the development of the port and industry.
8-6—4 FEnvironmental Conservation

Needless to say, environmental conservation has to be carefully taken
into consideration in the planning, construction and operation stages,
Althoﬁgh.Filyos.district has a qreat capability to absorb industrial
activities compared with established urban areas, social infrastructures to
prevent pollution should be prepared together as well as asking investors
fo establish facilities to prevent pollﬁtion, The Black Sea, especially,

has to be protected from waste water.
8-6-5 Advancing Toward Black Sea Economic Rim

The location of Filyos is advantageous in accessibility to the Black
Sea Economic Rim., “herefore if has enormeous potential to -adopt an outward-
locking strategy for economic development, Filyos Port will play a great
role in this context, Through Filyos Port materials will come into Turkey
from Black Sea Economies and Turkish products can be exported to Black Sea
Riﬁ. Such circumstances will result in this districts being more able to
encourage various industries. Tt is noted that the proposed industries
have been identified by assuming such a condition. But there will be a
need to evaluate the available resources and the market potential of the
Black Sea Rim in.more detail. The possibility of establishing an export
processing zone in the port area also depends on the mafket potential of

the Black Sea Rim Economy,
8~6-6 Accelerate the Construction of Infrastructures

As Filyos district is not developed to a great extent, construction of
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such infrastructures as electric power, water supply, treatment of wastes,
transportation and telecommunications should be accelerated in oxder to

encourage industrial development.
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CHAPTER IX MASTER PLAN
9-1 Fvaluation of the Site Selection
9-1-1 Alternatives for the Development Site

As regards the sites for a'port dble to accommodate the future traffic
éemand as projected iun the precédinq chapter, the following 2 (two) places
are conceived as the possible alternative sites, as opposed to building a

new port at Filyos:

(1) Expansion of the existing Samsun Port

(2) Expansion of the existing Eregli Port
These alternatives are identified for the following reasons:

(1)-They.have ample space for expansion and re-development to meet the
anticipated traffic demand,
- {2} They have good road access to the hinterland of Filvos Port as
analysed in the preceding chapter
{3) They are located on the Black Sea Coast and near Filyos, and

{4) They have the infrastructure required for port activities,

The Port of Zonguldak is mainly used for loading domestically produced
coal needed and its existing harbor has limited space for expansion. Other
ports or locations neighboring Filyos have also space limitations in terms

of the expansion tc meet the future traffic demand.
9-1-2 Comparative Evaluation of the Alternative Development Sites

Filyos is likely the best option for port development among the three
élternafivés (Eregli, Samsun and Filvos) to achieve the expected roles as
' analysed in "Development Strategy". In identifying the best option, the
pros_an& cons.&f all the alternatives are examined and compared from
various planniﬁg aspects such as 1) proximity to markets, 2) conditions of
landward access links, 3) conditions of maritime access, 4) availability of

reguired space, 5) other obstacles to development and 6) development
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effects. The evaluation results are indicated in Table 9~1-~1,
The outcomes of the evaluation can be summarised as follows:
(1) Port of Samsun

The port of Samsun is located at the City of Samsun on the Black Sea
coast, 169 kilometers west of Ordu and 167 kilqmeters_eaét of 8inop. The
port is operated by the TCDD, . .

The port Séems to have enough room for expansion to accommodéte the
fukure traffic demand of containers and other general ‘cargoes up to 2010
projected at Filyos, although some of its existing berthe would need to be
redeveloped for this purpose,

Héwever, the port is located far_frém the AMA; about 420 kilometers by .
road, which nearly'equals the distance betwéen the AMA and Istanbul (about
450 kilometers), Therefore, no saving on inland transport cost can be
expected in terms of the seaborne trade cargoes to/from the AMA, In
addition, the length of sea crossing to the port is about 360 miles from
Istanbul Port (200miles from Filyos) and the port location seems too
disadvantagous compared to Filyos in terms of maritime access. Poor
névigability in rough winter conditions would algsoe disrupt the regular
service, which is_sighifieant, since regular service is one of the crucial
pre-conditions of maritime container. services, Because of these reasons,
the Port of Samsun is not .in a position to replace Filyos as a port to
serve for the hinterland-including.the AMA, On the other hand, the port
has good inland road and railway links to the central part of the Black Sea
Coast and the Middle Anatolian Region, therefore it is expected to increase

its role as a gateway port to promote the development of these fegions.

{2) Port of Eregli
The Port of FEregli is located near Filyos on the Black Sea Coast and
is composed of two different areas:ione used exclusively by thé -Erdemir
Steel Works and another reserved for public use operéted by the local
entity. . Because of 1its geographical location énd existing infrastructure,

the port has a .good deal of competitiveness vis-a-vis Filyos,

The port is connected -with the AMA by road at the distance of about
300 kilometers, that is, 50 kilometers more. compared with Filyos. TIt:‘has a
water area in the public harbor which. is. already protected from the outer

sea and can be easily developed,

—392—



The'évailable space at theé port is, however, too 1imited to
accommodate the future demand envisaged for Filyos. With the completion of
the outer breakwaters by the.Erdemir, the 1l.2km-long water area, now
.unused, located between the Erdmir and the fishing harbour would become a

calm area physically suitable for port dévelopmént.

However, this waterfront is currently used for public amenities such
as walkways and parks; and the development of port facilities there could
possibly conflict with the existing land use,.

It is appropriate to limit port development to an area about 600m long
out of the 1.2Km coastline to achieve harmonious land use.

Thus, the scale of port development achieﬁable there is not large and
only.amounts to 2 berths in terms of cohtainer terminals. As such, the
Port of Eregli does not havé enough space to accommodate the projected
traffic demand for Filyos;fmudh less the space reqﬁifed for a port indusktry
complex, ~Although the Port of Eregli is thus not in'a position to replace
Filyos as a port that is expected to play the roles such as those analysed
in ‘“"Development Strategy", it has a good deal of development potential as a
port to meet the urgent traffic¢ demand that might arise until the new port
of Filyos is put into operation, S8uch "urgent" traffic demand for the Port
of FEreqgli will arise with the suburbanisation of the industries of the
Istanbul Area eastward as well as the location of new industries along E5
and the a new highway now under construction,

One example of such industries is a factory manufacturing Japanese
cars which could possibly be located there., Importing car parts in
containers at- a nearby port such as the Port of Eregli could be one
promising alternative,

_ Thus,. the Port of Eregli can also be considered as a port
complementary to the portS'iﬂ the Istanbul Area and supporting the
suburbanisation of the industries of the Istanbul Area because of its good

" accessibility,; particularly to the west,

(3) Filyos
~ The néw port to be developed is expected to play the following twin
roles in helping to realise the development of the Turkish economy and to

‘accomplish the tasks of the economy as analysed in "Development Strategy":
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i} To provide efficient maritime transport links for the prdvincég of'
Ankara, %onguldak, Kastamonu, Cankiri and Bolu, to cope with. the
increésing_future traffic demand and to_impiovegthe ihterhdtiogal
competitivéness of foreign"traded_cbmmodities.thfough the minimisation of

inland trénsport costs, and

ii) To provide the space and infrastructure required for industrialisa-
tion in the form of a,port4industry-complexnin'order to contribute. to. the
development of Turkey's industries in such a way as to make them more

diversified, efficient, outward-oriented and internationally competitive.

Filyos is the only one among the three possible alternativeé in
question that can efficiently play the aboﬁe-roles.

First, it is located hearest to the above-hintérland, with the road
distance to the AMA about 250 kilometers. This enables a remarkable
reduction in the inland transport cost of sea-borne cargoes to/from the
hinterland compared with the present transportation from Istanbul Ports.
For example, 2 round tripé pér.day are likely possible between Filyos and
the AMA while only 1 round trip a day is possible between the Istanbul
Ports and the AMA. ' ’

Next, only Filyos can.provide-sufficieht space for future traffic
demand from the hinterland as well as for the formation of a port—industry
complex,

Furthermore, the existing valley found in the sgeabed off;shore from
Filyos will provide the natural waterways for deep sea vessels and minimise
both capital and maintenance dredging costs if and when the facility léyout

is properly designed,

The disadvantage of Filyos. is that it will be a completely new port
and thus reguire a huge initial investment., inciuding the development of
infrastructure, However, this is never a crucial disadvantage if .a proper
development plan is developed that is justifiable from the economic and

financial viewpoints.
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9-1-3 Allocation of Functions between the Neighboring Ports

Based upon the above analyses, the allocation of functions between the

: nlighboufing ports, viz, Samsun-Filyos-Eregli, is summarised as follows:

(1) Port of Samsun
It is not economically viable to.devélop the port for the purposé of
serving the area which is supposed to be the hinterland of Filyos because
Samsun, like the istanbul Ports, is far from the hinterland, Instead, the
: port shall bhe a major géteway port for the central part of the Black Sea
| Coast and . the Middle Anatolian Region based on the good road and rail

systems linking those areas with Samsun,

(2) Port of Eregli _

The development Space available at the port is not sufficient to
accommodate the traffic and space demand to Filyos, On the other hand, the
good acéessibility of the port westward via the E5 and a new motorway
enables the port to efficiently meet the traffic demand arising from the
'subﬁrbanisation.df the industries of the Istanbul.Area as well as new
industrial'locationé along the said trunk roads. “Therefore, the Forti of
5 Eregli should have twp functions: one, to meet the "urgent" traffic demand,
if.any,'until'the Port of Filyos is fully put into operation, the other, as
a port complementary to the ports in the Istaﬁbul area and to support the

: industrialisation along the E5 and the new motorway.

{3) Port 65 Filyos
The port will become a major focal point catering to the hinterland of
_ Ankara, Kastamonu, Zonguldak, Cankiri and Bolu, and a port-industry complex

" to be newly developed.
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9-2 Alternative Layouts

9-2-1 General _
The fbllowing are the major natural conditions to be cohsidefed in
formulating layouts for the Matex Plan. _ i _
(i) The'predominant wave direction is NNW-NNE, - The main breakwater will
be located: at the offshore(north) side to cover wharves.

(11) There is a steep valley in the sea. The adeguate depth for
construdtiéﬁ of marine structures,_éuch as breakwaters, wharves,. etcf, are
available on the eastern side of the sea.

The entrance channei(s) will be located at the north-west part,
{iii) The iiver is active. Realignment of the river is planned for
avoiding disaster of flooding., - The river will be straightened, anﬁ
direcﬁion 6f the flow wiil.not be toward the port basin sé that the current
or 511tat10n will not influence the port activities, :

{(iv) There ‘are deep soft soils in the center part of the delta, but  there
are stiff 50115 near the hllls. " Heavy structures will be located in the

hard soil area whenever possible.

The fbllowing are the méjor criteria ih formuiating the iayout plan:-.

(i) Safety and ease in terms of maneuvéring vessels shall be assured.

(ii) The quay.length coméared-to the breakwater 1ength.shall be maximized
to optimize the behefit/cost ratio,
(iii} The laycut plan must be suitable for construction in stages,
{(iv) Enough space for mechanical cargo handling shall be reserved,

(v} Related infrastructure, such as river trainiﬁg,  railway, roads,
communications systems, etc., shall be supplied together-  with the ﬁprﬁ.
facilities., .

The following (indicated in: Table.9-2-1) are the berth‘requirements in

the target year 2010 of the Master Plan.
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9-2--2 Alternative Layouts

Con51der1ng the above, two alternatlve layouts for the Master Plan are
formulated.

One is Master Plan*A, and the other is Mastex PlanQB.

(1) Plan A’ | N

Plan A is aimed at obtaining deep-water berths ufilizing the natural
valley in the sea. ' _ | _ :

Berths at the western side will bé COnstfucted as a starting project.
They will handle general cargo, container, and éteel_productsIin_an-eérly
stage. _ _ | _

However, the qoays will remain semi-exposed to the open sea throughout

the Master Plan period,

(2) Plan B
Plan B aims at locating most of the guays inside the port. _
Some quays are constructed by excavating land, while the 1ength of the

main breakwater is unchanged
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Fig. 9-2-1-1 Master Plan A
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