3.3 CARGO HANDLING CAPACITY
3.1.1 General

Existing cargo handling capacity and improved cargo handling capacity of the
Marmara sea is catculated in this section. Existing cargo handling capacily is calculated based
on the existing facililies of the existing main port in the Sca of Marmara, namely Haydarpasa,
Ambarli, 'l‘ekirdag, Gelibolu, Canakkale, Bandirma, Mudana, Gemlic, and Derince. As for the
improved cargo handling capacily, improved cargo handling facilitics of above mentioned
ports and additional private porls are considercd. Private container and cargo porl proposals
for which no objeciion has been raised by other organizaitons on the stage of approvat of
settlement plans by the Ministry of Public Works and the ones which already have approved
sctilement plans are taken into consideration.

3.3.2 Regulation for Private Ports

The procedure which is to be applied in coastal construciion by investors was
decided in July 1995 by the representatives of the Ministry of Public Works and Settlement,
Ministry of Tourism, Ministcy of Finance, Ministry of Transport, Undersecretariat of
Maritime, Ministry of Environinent and Private Environmental Profection Directorate.

The definiiions in the above decision arc as follows;

Investor; afl private and public institutions and individuals wiho are involved in the
constriuction of the structures which are mentioned in this decision.

Steuctures; the infrastriccture and facilities such as pier, port, shelter, berthing space, whatrf,
breakwater, bridge, hole, retaining wall, light house, towing vehicle space, boat building
plant, sea water refining and pumping stations, ship building plany, ship disassembling place,
marine products processing facilities, infrastructure facilities regarding landfsea and air
transportation, park, children playgrounds, open sport areas, fairlpicnic and amusement
drea including restaurants, tea garden, exhibition units and administrative bui Idings.

Rectamation; any kind of permantent striscture which cover the area which is located in the
sea side of the coast edge line.

The procedure is as follows;
(1)YThe investor is to submit;

a) covering memorandum report including local information and the nccussary c\cplanalton
regarding the structuce lo be constructed, - .
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b) proposed layout plan inctuding the key plan and the characteristics and dimensions of the
structure to be conslructed, to the relevant provincial office (Directorate of Public Works and
Settlement, Ministry of Public Works and Settlement) and to make his first application.

(2) The provincial office is 1o consider the demand regarding the filling and to send the
following information and documents to the Ministry;

a) if there are existing lands and particles which were previously subject to allocation or
possession in the area related to the filling, the placement of the situations of these tands and
parlicles regarding possession, building density and the approved coast edge line on the
currently existing maps

b) organization of these in coordination with the seltlcmem plans in effect, if any settlement
regulation plan

¢} making of coordinated sketch extracted from Environment Order

d) making of the sketch regarding the service target of proposed filling area.

(3) The Ministry is to consider the proposal in terms of General and Regional Planning
Psinciples, General Settlement Oxder and plan decisions. '
In case of approval; :

a) the Mibistry requires consultancy of Undersec;clanal of Marilime, Mmlslry of TranSporl
and Ministry of Environment and if necessary, information and documents including
comments
b) the opinion of the Minisiry of Environment will be included in the document indicating
“EIA posilive-negative or Environmental Impact is unimportant.” This document is necessary
to satisfy E1A regulation only.

{(4) The Ministry considers the proposal within the framework of the obtained opinions and in
case of approval, instrucls the relevant provincial office to prepare a Proposal Settlement Plan.
The Ministry completes the approval process according to the Coast Law.

(5) The Setitement Plans which have been approved by the Ministry are submilted to the
relevant provincial office, the relevant Municipality, Undersecretariat of Maritime, Ministry
of Transpori, Ministry of Tourism, Ministry of Environment, Ministry of Finance and the
relevant institutions.

(6) Investor is to submit the documents betow o DLH for approval.

— Implementation projecls

— Calculations of any kind

- Geotechnical report

— Medel documents required by DL, :
The investor is to submit the reclamation settlement plan whlch is approved by the Ministry,
to DILH and the documents above must be prepared according to this plan. DLH evatuates and
approves these projects.
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(7) The investor is to apply to the Ministry of Finance in order to obtain the permission which
is required to obtain construction license together with the documents below;

-~ Approved reclamation settlement plan

— Implementation projects approved by DLH

—The investment certificate from Ministry of Tourism for the construction refated
to tourism.

(8) The investor is to obtain “Construction License” from the relevant administration oftice,
together with the permission certificate which was given by the Minisiry of Finance. The
process for Construction License is to be carried out according to the refevant articles of the
Selttement Law.

(9) The building is to be constructed under the supervision of DLH as much as possible as the
responsibility belongs to the investor.

(10) When the construclion is completed, the investor applies to Undersecretariat of
Maritime and obtains “the Certificate of Eligibility for eperation” and forwards a copy of this
cestiftcate to the Ministry of Finance for its information.

{11) The investor is to apply to the relevant administration submitting “the Certificate of
Eligibility for operation” in order to obtain “the Operation License.”

{12) The administration office which grants Construction License, Operation License and
Tourism Operation Certificate is to forward a copy of the oflicial letter proving that the
certificates were granted to the Ministry of Environment and the other relevant institutions in
order to allow the monitoring and contsolling of the matters identifted in the Environment
Impact Report.

3.3.3 Principle for Container Terminal Development

In discussing the port development policy in the sea of Marmara, the most
important item is container. The capacity of container handling facilities at present is far
behind the demand and Hayderpasa port, which is the major container port in the region, is
seriously congested and stitl the demand seems to continue increasing. And, in general, more
valuable goods and important items in foreign trade are containerized. Therefore if Turkey
daes not provide enough container handling facilities in terms of both quantuy and quality, it
could al‘fect the development of fore:gn trade activity.

- “The Marmara area is divided into four regions in the study. At preseat, container

facilities are facilitated only in the Jzmit bay segion. Even in the Izmit bay arca, container
handling facilities are not constructed based vpon a finm policy but penmission has been given
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to applications for construction of container terminal in a makeshifl way . As a consequence,
many small scale terminals sprawl along the bay arca. This phenomena is not desirable. The
relevant authority should have had a policy for development plan of container terminal in the
region and contral so that such sprawl does not occur,

Arrangement of container terminal should be examined from the transport
economy point of vicw as a whole nation. Shipping companies and tenminal operators have
their own opiniens based on their own interests and they are not always consistent with
national interests. This is very important and care must be taken.

General speaking, it is more efficient to centralize the facilities into one big
terminal rather than spraw! them in many small scale ones in a definite region. On the other
hand, sea transportation is more economical than land transportation if transportation
distance exceeds a cerlain distance. For example, in transporting a commedity i container
from the region 200k apart [rom the port in Japanto U.S,, it happens that the transportation
cost for land transportation from the region to the port is approximately equivalent to the sea
transportation cost from Japan to U.S.. Therefore if arcgion has a certain amount of container
cargo, the region should have 11s own port.

The Marmara area is divided into four regions in the study, namely, lzmit, Thrace,
Balkesir and Chanakkale. The container volumes estimated in above section 2.3.1 to be
handled in each region in 2015 are 1340, 690, 130 and 20 thousand TEU respectively. Taking
the factors mentioned above into consideration, the following principles for the development
of container terminal in Marmara sea are recommended.

(1) Izmit, Thrace and Balkesir should be considered as independent arcas serviced by
their own terminals. These regions are separated from each other by more than 200km.
In particular, there are densely poputated urban areas of Istanbul and Bospholus Strait
between Izmit and Thrace regions. More over each region has considerable amount of
its Own cargo.

(2) In Thrace region, it is necessary 1o construct a new port and cquip it to handle the
containers generated from the region. R ,

(3} In Balkesir region, because container volume to be handled in the targel year is not
so large though it is expected to increase in the future, by modification and expansion of -
Bandirma port, the requirement is fulfitled. If the potential demand of container -
throughput in the region exists, it would not materialize without any facilities.
Therefore the important thing is to show that the port is ready to handle container.
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In this context, it is recommended to prepare a container storage yard by reclaiming

~ the slip between berth no.2,3 and 4,5. Any special container handling equipment is not
necessarily required and it can be started with ship gear and mobile crane. Although 4
berths are canceled, till 2005 it could be managed by the existing facililies. After that
expansion toward the west side and moving the coal handling equipment is
recommended. This measure has the added bonus of separating the dirty cargo far from
the urban district of Bandirma city, leaving only clean cargo like container or general
cargo to be handled in the vicinity of urban area, which will improve the urban
environment. And it is recommended that container should be considered as a main

"~ cargo of the modern port in future for the sake of the region and for the port itself.

(4) One of the most serious problems of container handling facilities in the region of
- Izmit is that the facilities tend to sprawl along the bay in a small size, though the total
capacity may meet with the demand.

In general, small scale terminal is difiteutt to equip with large scale and modern
equipment with high efficiency; thus it can not be competitive with the poris in the
neighboring country and can not attract any mother vessel. This forever relegates the
status of the port to that of feeder port. This would aftect the national economy through
high transportation cost.

Therefore it is strongly recommended that the relevant authority should have a firm
policy on future container terminal development and prevent the sprawl phenomena
from continuing. [t would be difficult to cancet permission once given, but at least those
applications not yel processed should be strictly denied. And a large scale terminal, at
least Imilion TEU class, should be planned and preparations should begin to be made.

Derince is one of the candidate sites for the main terminal in the district, but the soil
condition at the site is not quite favorable. Thercfore because necessity of the terminal
is nof so urgent and the investment required would be huge, a careful siudy is
recommended including allernative sites to ensure that no misjudgments are made.

In the context of the concept described above, container ferminal handling capacity
of the planned Demport should not be included when estimating future conlainer capacity.
Because it has not been planned as a container terminal but a multipurpose terminal and its
plan consists of three(3) jetty ype mooring facilitics at the moment. Though they are thinking
to handle containers of 300 thousand TEU in future, it is very difficult to evaluate whether the
port can handle a significant amount of containers due to its planned configuration. And the
more imporiant maiter is that newly planned container terminals of a small scale in the bay
should not be approved any more. :
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The Derince container terminal will be included in the study team’s master plan.
But since the soil conditions are not favorable, it is recommended that other alternative sites
be found. Derince is one of the candidates and the other is the site suggested by TCDD. At
any rate, from the long term point of view, a large scale container terminal like the planned
Derince is definitely nccessary.

3.3.4 Mecthodology for Capacity Calculation

In order to estimate the total cargo handling capacity of the Sea of Marmara, cargo
handting capacity of each pori is estimated. Methodology for this estitation is as fellows.

{1) General Cargo and Bulk Cargo :

General cargo and bulk cargo is handled by shore crane and/or ship gear using
slings or conventional grab bucket. Therefore, cargo handhing efficiency per hour per gang is
calculated and estimated by the following basic formula. Considering the depth of the berth,
-4.0m to -7.4m, cargo handling capacity is estimated as two-thirds of this figure, and as for
the narrow shaped pier, simultaneous operation of both sides of the pier is not considered.

For break bulk cargo @’x” x 20 cycle x 0.9
@’x” : Assumed cargo weight of one sling (ton)
20 cycle : Cycle of cargo slinging per hour
0.9 : CoefTicient of stoppage of cargo work
Fer bulk cargo @y’ x“2 cycle x 0.9
@’y : Using a certain capacity of bucket x bulk density
A : Cycle of cargo stinging { grab bucket )
0.9 : Coeflicient of stoppage of cargo work

Estimated cargo handling efficiency by commodities is as follows.

a. General cargo
One sling {@?2 ton) x 20 cycles/hr x 0.9 =36 ton/ ht/ gang ( l‘or 5ton crane)
One sling (@4 ton) x 20 cycles/he x 0.9 = 72 ton / hr/ gang ( for 10 ton crane)

b. Bagged cargo ) ' :
One sling (@1.5 ton) x 20 cycles/hr x 0.9 =27 ton/ ht/ gang( for Stoncrane)

¢. Cement, Sand S -
3.5m* x 1.5 x 30 cycles/hr x 0.9 = 142 ton/hi/gang ( for ship gear )

11-136



d. Grain '
3.5m°® x (0.70 - 0.75) x 30 cyclesthr x 0.9 = 66 ~ 71 tow/hr/gang

¢. Coal
2.0m* x 0.75 x 30 cycles/hr x 0.9 = 40.5 tonlfllifgétlg :{ for 5 ton crang )
Sm® x 0.75 x 30 cycles/hr x 0.9 = 101 ton/hr/gang : ( for 10 ton crane ) '
10m* x 0.75 x 30 cycles/hr x 0.9 = 203 towhr/gang : { for 20 ton crane )
15m? x 0.75 x 30 cycles/hr x 0.9 = 304 ton/hr/gang : ( for 30 ton crane )

f. Ore
3.5m* x (2.0 ~ 2.6) x 30 cycles’hr x 0.9 = 189 ~ 246 ton/hi/gang : say
215ton/hr/gang ' '

Example of type and capacily of grab bucket is shown in Table 3.3.1.

(2) Conlainer cargo

Container cargo handling capacily is estimated based on the storage capacity of
cach port and present dwelling time (15 days). Cargo weight of 1 TEU container is estimated
as 8.3 tons based on the present cargo handling statistics. Estimated container handling
capacitly of each port is as shown in Table 3.3.2. Container ship statistics of Haydarpasa porl
in March 1996 arc shown in Table 3.3.3.

Cargo handling efficiency of RO/RO cargo is estimated as 247 torvhour by the
present handling efficiency in Haydarpasa port, which is calculated from the cargo handling
statistics of March, 1996. Details are provided in Table 3.3.4.

Cargo handling capacity of TMO facility is calculated from the data sheet of TMO
in following Table 3.3.5.

Handling capacity of liquid cargo is estimated from the past maximum handling
records of each port.
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TABLE 3.3.1 Example of Type and Capacity of Grab Bucket for Unloaders
Type of grab | Cargo handling | Applicable | Capacity | Grabbing | Grab Total
bucket equipment cargo of prab | weight weight weight
(m?) {ton) {ton) {ton)
Shell type Various type of | Coal 1.6 1.6 15 3.1
single wired j cranc ' 20 2.0 1.7 37
Bucket o 2.5 2.5 19 4.4
3.0 3.0 - 2.8 58
315 35 32 6.7
4.0 4.0 3.6 7.6
4.5 4.5 4.0 85
5.0 5.0 4.5 9.5
60 6.0 55 11.5
10.0 100 9 19
13.0 13.0 12 25
15.¢ 150 15 30
Ore 35 84 8.5 16.9
Grain 25 20 1.5 35
30 24 1.8 4.2
s 28 2.1 49
5.0 4.0 3.0 7.0
6.0 48 3.7 85
Sand 5 53 36 89
4.0 6.0 4.0 10
4.5 6.8 4.5 11.3
50 1.5 50 12.5
TABLE 3.3.2 Container handling capacity
Container Average Annual
Storage Dwelling Time Capacity
(1) (2} (1)%365/(2)
TEU day TEU/year ton/year
Container |Haydarpasa 6,000 15 146,000{ 1,211,800
Derince 2,000 15 48,667] 403933
Gemport 3.000 20 54,750 454,425
Total 249417 2,070,158
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TABLE 3.3.5 TMO Cargo Handling Capacily

Applicable Working Days Capacity
l_oading Rate BCR=0.7
4 (2) (1)%(2)%0.7
ton/day days fyear ton/year
Grain Haydarpasa 4,500 330 1,039,500
{TMO) Tekirdag 5,000 330 1,165,000
Bandirma 2,500 330 571,500
Gelibolu 650 : 330 150,150
Derince - 24,000 . 330 5,544,000
Total : 8,466,150

Port service is to be provided to vesscls every day of the week and 24 hours a day by
three shifts. Net working houss are considered as 19.5 houts per day excluding the rest hour of
cach shift and the 30 minutes of rest time bctwec_:h each shift. Net working days are considered
as 330 days per year considering non-workable days due to bad weather such as heavy rain,
snowfall, and strong wind. )

Another -m:e:hod to calculate the cargd handling capacily of berth using the
converted berth length is also considered. Converted berth length is obtained using the
following formuta.

Water depth of berth -2.1 ~ -3.9m :  Original berth length x 1/3

Water depth of berth -4.0 ~ -7.4m @ Original beith length x 2/3
Water depth of berth -7.5m ~ :  Original berth length x 1

Generat cargo handling capacity per meter of the berth is calculated from the past
record, such as,

Unit produclivity = Converted Cargo Volume / Converted Berth length
= 1,000 ton per meler

By this calculation method, converted cargo handling capacity of the Marmara Sea
is eslimated as 14,742,000 tons. This result is similar to the earlier calculation result.

11-141



3.3.5 Capacity of Existing Facilities
(1) Present Capacity

In accordance with above mentioned assumption, existing cargo handlm g capac:ly
of the Marmara Sea is calculated as shown in the Table 3.3.6.

{2) Comparison of Present Cépacity and Future Demand

A cmhparis'on of cargo demand of the Marmara Sea in 2015, which is treated in
Chapter 4, and existing cargo handling capacity is preseated in Table 3.3.7.

As shown in this table, dry bulk cargo handling capacny and general cargo handling
capacity, both for containerized cargo and non container cargo, and dry bulk cargo will be
insufticient in the Thrace area. As for the Izmit area, container handling capacity and dxy bulk
cargo handling capacity will falt short of the demand. At Balkesir arca, conlamer handhng
capacily and dry butk cargo handling capacity will also not be able to cope with the demand.
At Canakkale area, container, noncontainer and dry bulk cargo handling capacity will be
insufficient to meet the demand. - '
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TABLE 3.3.7 Existing Cargo Handling Capacity and Cargo Demand in Year 2015

Hintedand Port General Dry Liquid
Container  Non Container ) ]

1000TEY 1000ton 1000ton ~ 1000ton

Thrace Tekirdag Capacity 0 S 534 1,155 60
i Demand - " 863 _ 584 1,155 4

Difference -863 ) 0 56

Ambani  Capacity 0 1,006 5.970 5.000

Demand 0 1,493 17,757 0

Difference 0 -487 - ~11,7187 5000

Tota! Capacity 0 1,590 7,125 5.060

Demand 863 2017 18912 4

Difference : -863 . ~487 - —11,787 - 5056

lzumit Haydarpasi Capacity 146 4353 1,040 0

_ (250) o

Demand 300 T 3,059 1,040 0

Difference - -i54 1,284 - - 1] 0

Derince  Gapacity 49 105 6.802 80

Demand 1.276 412 ' 9058 907

Difference : -1,227 ° 292 —-2.255 -847

Gemlik Gapacity 55 - 151 o 149 0

Demand 100 151 49 0

Difference -45 ¢ 0 0

Mudana  Capacity 0 170 224 Q

Demand 0 170 224 0

Difference 0 0 Q 0

Total Capacity 249 531718 8.215 60

Demand - - 1,676 © 3,793 10,470 907

Difference - -1,427 1,586 -2 255 -847

Balkesir Bandirma Capacily 0 1,006 5343 350
Demand 182 550 5899 89

Difference ~182 456 ) 551 261

Total Capacity 0 1,005 5348 350

Demand 182 550 5.899 89

Difference ~182 456 -651 261

Canakkale Qeliboly  Capacity 0 0 150 1)
Demand 0 0 $50 0

Difference 0 0 0 0

Canakkale Capacity 0 86 ; 0 0

Demand 61 120 668 0

_ Difference -61 34 -668 ¢

Total Capacity 0 86 150 0

Demand 61 120 818 0

: . Difference ~61 —-34 -G68 0
Total - Capacity 249 8,081 20,828 5410
Demand 2,182 8540 36,100 1.000

Difference ~2,533 - 1,521 -15,262 4,470
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3.3.6 Capacity of Improved or Planned Facilities
(1) improvement Plan

In order to accommodate the cargo demand in the Sea of Marmara, following
improvement plan is considered for each port. '

- 1) Haydarpasa Port
(DContainer Terminal Improvement Plan

TCDD is planning to expand the container storage facility of the Haydarpasa port.
Existing container storage arca witl be re-arranged to use new type transfer crane and new
container storage area witl be consiructed at the back area of No.9 berih and No.6 berth. Total
planned container storage capacity is as follows. Development plan and layout of conlainer
storage area of improved Haydarpasa port is described in 3.7.5. -

In addition to the expansion of container storage area, new container handling
equipment will be introduced as follows.

TABLE 3.3.8 Improved Container Storage Capacity

No. 2 [No.6 |No.9 jlInland Total
Berth | Berth | Berth | Depot

Existing | Ground Slot | TEU 1500 0 0 749 2249
Capacity | Number '
Max. Capacily | TEU 5000 0 0| 2247 7247

Improved | Ground Stot | TEU 1682 423 303 749 3157
Capacity | Number
Max. Capacity | TEU 6611 1269 909 2247 11036 -

TABLE 3.3.9 Container Handling Equipment in the Ilaydarpasa Port

Equipment Number Remarks
Existing | New Purchase | Total o

_Gantry Crane 2 2 4 Moved from Mersin Port
- Transfer Crane 5x4 0 7 7 -

Transfer Crane 3x3 9 0 9

Reach Stacker 4 3 7

Tractor 17 15 32

Trailer 0 32 32
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(@ Evaluation of Improvement Plan

To reveal container movements in the improved facilities of Haydarpasa Port, a
rcompuler simulation was conducted. Details of the simulation model are described in Chapter
4.2, In the simulation, the number of container arrivals is a given condition. Several
alternative cases are introduced with different container handling volumes, dwelling time in
the yard and crane handling productivity. The conditions for the simulation and results are as
follows.

- Amval times of container ship : lhc average arrival record of Haydarpasa Porl in March
1996. Three different cases are considered 10 evaluate the container handling capacity of the
improved facilities, namely 250, 000 TEU/year, 300,000TEU/year and 350,000 TEU/year.

- The number of containers discharged/loaded per ship : the average container handling record
of Haydarpasa Port in March 1996, Three ship types are considered as shown in Table 3.3.10.
- Net container handling productivity at dock side : 10, 15, 20 boxes per hour for each gantry
crane. :

- Percentage of 20 ft. boxes : 56 %

- Percentage of emply export containers : 50 %

- Percentage of emply import confainers : 5%

- Percentage of import CFS cargo : 10 % of laden containers

- Annual working days : 330 days

- Daily working hours ; 18 hours by three shifts

- Dwelling time of FCL container in the terminal : average 5 10 15 days

- Dwelling time of FCL container in the CFS : average 3da)s

'lABLE 3.3.10 Type ofArrival Ships

Ship Size Number of Containers Handlcd Remarks
Import (TEU) Export (TEU)
Feeder Vessel 1 | 300 TEU 150 150
Feeder Vessel 2 | 500 TEU 250 250
Feeder Vessel 3 | 700 TEU 350 350

Result of simulation catculation for the rclation of container dwelling time and
required storage capacily is shown in Figure 3.3.1. Requited container storage capacily is
increased in proportion to the increase of dwelling time of containers in the yard. Assuming
that container dwelling time in Haydarpasa port in the year 2015 is 10 days, the Haydaspasa
port can handle about 300,000 TEU/year by the improved container storage capacity of 11,036
TEU. However, if the container dwelling time is not improved and remains as 15 days as at
present, capacity of the port will be less than 250,000 TEU/year in spite of the increasing of
storage capacily,
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Secondly, relation of handling produciivity and berth occupancy ratio is shown in
Table 3.3.11 and Figure 3.3.2. Beith occupancy ratio is increased due to the reduclion of
handling productivity of crane. In a case that container throughput is 300,000 TEU/year, berth
occupancy ratio is mor¢ than 80% if handling productivily is less than 11 box/hour.
Consequently, berth waiting condition is generaled for some ships as shown in Table 3.3.11
and Figure 3.3, 3

By this simulation result, capacity of improved Haydarpasa port is about 300,000
TEU per year, and number of berths and cranes is Su_fﬁcienl to handle this containes through
put, if the container handling productivity can be kept at more than 15 boxes/hour,

(3 Container Handling Capacity Estimated by TCDD

TCDD estimated the confainer handling capacily of Haydarpasa Port by the storage
capacitly and dwelling day using the following formula.

Yc=Mlx YOR x (Dy/Dw) x Nc
where, Yc: Annual container handling capacity (TEU/ycar)

MI : Storage capacity of the container yard { 11,036 TEU)

YOR : Yard Qccupancy Ratio '

Dy : Operating days ( 360 days/year)

Dw : Average total dwelling days as Import and Export (15 days)

Nc : Container handling number by gantry crane (=2)

As a result of the calculation, annual container handling capacity is 529,728 TEU
per year in case yard occupancy ratio is 100 %, and 423,782 TEU pér year in case yard

occupancy ratio is 80%.

Difference in the opinion between TCDD and the Study Team is as fol[ows

TCDD Study Team
Operating | 360 days fyear 330 days / year considering moperablc days
Days of 30 days duc o the heavy rain and wind
Peak Ratio i not considered 1.3 : :

There is no theoretical difference between TCDD and the Study Team, however
annual container handling capacity is calculated as follows applying annual operating dayb of
330 days and peak ratio of 1.3, a ' '

Ye=11,036x0.8x(330/15)x2/13

= about 300,000 TEU / year

it-148



FIGURE 3.3.1 Container Dwelling Time and Required Storage Capacity -

25,000
20,000
15,000

10,000

Storage Capacity (TEU)

5,000

Dwell Time —~ Storage Capacity

_ ,,.JL .
’JII n
7 a7 ’/ e |
/q' ./ 3T
R ,.f"-l
1 /’_"7’. _
¢ )
5 7 g 11 i3 15 17 19

Dwell Time (days)

—=—300,000
L~ %~ 350,000

TABLE 3.3.11 Simulation Result of Handling Productivity and Bexrth Condition

Container Handling Ship Waited Average Berth
Throughput Productivily of Waiting Time | Occupancy
Crane Ratio
TEU/year Box/Hr % Hour %

300,000 20 0 0 45.8

15 0 0 61.2

12 ¢ 0 76.7

11 67.4 4.0 835

10 92.6 28.8 88.6

350,000 20 0 0 53.3

15 0 0 71.8

12 12.4 1.2 89.5

11 71.9 7.1 92.7

10 90.0 83.9 92.6
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FIGURE 3.3.2 Crane Productivity and Berth Qccupancy Ratio
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FIGURE 3.3.3 Crane Productivity and Berth Waiting Time
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2) Derince Port

Container cargo throughput at Dermc«., Port in 2015 is expected to be 613,0001TEU
as mentioned in Chapter 2.3. Derince port is planmng 1o construct a conlamer berth in 1997
between Ro/Ro berth and No. 6 berth. This new containet berth and existing Ro/Ro beith will
be utilized to handle container cargo. In addition to thesc berths, new container terminal is
planned to be constructed to handle the further demand in the year 2015.

TABLE 3.3.12 Required Storage Capécily of Derince Container Terminal
Laden Containers Empty Total
Import Export Domestic Transit

Existing Port Area

Annual Gontainer ~ TEU 76,341 55,192 39,375 0 29,092 200,000
Dwell days ~  days w5 b 35 10 ,
Req. Storage . TEU 3007 1,087 716 0 1,146 6,016
Ave. Stacking height box 30 35 35 35 " 50

Req. Ground Slot  TEYU 1,002 31t 222 0 229 1,764
New Terminal ) . . - )
‘Annual Container  TEU 420617 304,094 0 216000 160289 1,100,000
Dwell days days 10 5 5 35 10

Req. Storage TEV 16,570 5990 0 2,964 6314 31,838
Ave. Stacking height box 30 35 35 35 59

Req. Ground Slot ~ TEU 5,523 1,711 0 847 1,263 9,344

TABLE 3.3.13 Container Terminal Expansion Plan of Derince Port

Existing Port Area New Terminal Total
Ground Slot TEU 1,800 9,400 11,200
Max Stoerage Capacity TEU : - 1200 37.600 44,800
Gantry Crane set : .2 9 ]
Annual Container Throughput TEU / year 200,000 1,100,000 1,300,000

Dry butk cargo throughput in 2015 is expected to reach 9,083,000 tons. The
shortage of existing handling capacity shall be made up by utilizing No. 6 berth. Liquid cargo
shall be handled at No. 7 berth. Liquid cargo ship occupancy at No. 7 berih is considered to
repra,sent 10 % of the total calling vessels of this berth.

Developrent plan and general tayout of Derince port in future is described in3.5.7.

3) Bandirma Poxt

As mentioned in 3.5.7, the slip between general cargo berths, No.2, 3 and 4, 5 will
be reclaimed and used as container yard, and new berth which will be convested lo container
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berths from revetment and two multipurpose cranes will be instalted at the berth. Instead of
the canceled betths, three(3) new bulk cargo berths of 12m depth will be conslructed at the
western side of the port by reclamation. The extension of the miain breakwater at -deep waler
by around 25m will be necessary to obtain feanguillity at the new constructed berths. The
petroleum pier at sub breakwater will be relocated to newly reclaimed land.

According to the principle in 3.3.3, container and general cargo will be handled at
the depth of the port and dusly cargo such as bulk cargo will be separately handled at the

mouth of the port.

TABLE 3,3.14 Confainer Terminal Ground Stot Caleulation of Bandivina Port

Laden Containers , Empty  Total

Import Export - Domestic
Year 2015 _
Annual Container TEU 58,120 42,019 4,712 22,148 127,000
Dwell days days 10 .5 5 10
Req. Storage TEU 2,290 828 - 93 "873 4,083
Ave. Stacking height box 30 35 3.5 5.0
Req. Ground Slot TEU 763 236 27 175 1,201

Dcvclopmenl plan and general layout of Bandirma port is described in 3.5.7.

4) Canakkale

New pier is under construction by DLH in Kepes, about 8 to 10 km south of
Canakkale port. Shortage of existing cargo handling capacity shall be made up by this new
pier, Containers shall be handled by mobile crane or RO/RO vessel.

S) Private Ports

There are several private ports in the Sea of Marmara which are officially permitted
to handte public cargo. Location of private posts in the Izmil Bay is shown in Figure 3.3.4.
Public cargo handling capacity of the major private ports is shown in Table 3.3.15. Delailed
cvaluation of each port is described hereinafler,

1-152



FIGURE 3.3.4 Location of Ports in the Izmit Bay
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" TABLE 3.3.15 Public Cargo Handling Capacitly of Major Private Porls

Port Container _Non Container Dry Bulk  Liquid Bulk Remarks
TEU - 1000ton 1000 ton 1000 ton
DEMPORT (300,000) : 450 0 ~ { Planned
ROTA 0 - -0 2,400 0 by 3 jetties
ALEMDAR 0 - 1,300 0 400 In operation
BELDE 360,000 S | 0 0 Under
T construction
SEDEF 50,000 - . 600 0 0 In operation
Others o - . 250 1,120 0 In operation
Izmit Bay Total 710,000 2,600 3,520 400
AMBARLI 56000 - 900 - 9300 - 0 1996/11~
MARTAS 0 260 1,500 0 In operation
Thrace Total 50,000 L1600 10,800 0

Detait and layout plan of the above mentioned private poris are described in
Appendix 8.

3.3.7 Comparison of Improved Capacity and De;iland

Cargo handling capacily of the Sea of Marmara in the year 2015 is calculated as
shown in the Table 3.3.16, and comparison of cargo demand of the Sea of Marmara in 2015
and improved cargo handling capacity is shown in Table 3.3.17.

In these fables, privale poris mentioned in Chapter 3.3.5 are included except
DEMPORT.

At Izmit area, container cargo will be handled at Haydarpasa, Derince,
Gemlik(GEMPORT), and other private port such as BELDE and SEDEF. Shortage of
container handling capacily is about 433,000 TEU. This amount shall be handled by the new
conlainer terminal built at Derince or another place.

At Thrace area, container handling capacity of existing port is about 50,000 TEU.
Shorlage of container handling capacity is about 638,000 TEU including {ransshipment
containers. This amount shall be handled by the new container terminal in the New pord,
There is a large cargo demand for dry bulk cargo. Dry bulk cargo shall be handled by existing
ports and also the New port,

At Balkesir arca, Bandirma poit will handle all dcmén_d of this area including
container cargo ulilizing the new container terminal and extended berth for bulk cargo.

At Canakkale atea, Gelibolu port and Canakkale port can handle ail demand of this
area.
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TABLE 3.3.17 Improved Cargo Handling Capacity and Cargo Demand in Year 2015

Hinterland Port General Dry - Liquid
: - Container  Non Container :

. ' 1000TEY 1000ton 1000ton 1000ton

Thrace Tekirdag Capacity 0 - 584 1,155 - 60

Demand 0 526 1,040 . 3

: Difference 0 88 116 - 517

Ambarli Gapacity 50 908 9211 -0

' Demand 50 818 8808 0

oy Difference 0 1] 464 0

Private Port Gapacity 0 259 1.456 0

: Demand 0 234 1383 0

Difference 0 - 26 13 0

New Port  Goapacity 120 256 5,498 0

Demand 638 230 5223 1]

: Difference 82 26 215 0

Total Capacity 170 2,008 17,380 - 60

Demand 688 1,807 16,454 3

Difference 82 201 927 . 52

lzumit Haydarpasa Capacity 300 3.120 1,040 0

Demand 270 1,697 1,040 0

Difference 30 1,423 0 0

Dennce Capacity 200 437 9128 807

' Demand 180 229 9,083 259

Difference 20 209 45 348

New Capacity 1,100 0 0 o

Container Demand - 433 0 ]} 0

Terminat Difference 667 9 0 0

Gemlik Capacity 100 151 149 0

Demand 20 136 134 0

Difference 10 15 15 0

Mudana Capacity 0 170 224 0

Demand 0 153 201 0

Difference 0 i7 22 0

Private Port Capacity 410 2.150 3.520 400

Demand 369 1,935 3344 360

Difference 41 215 176 40

Total Capacity 2,110 6,029 14,061 1,367

Demand 1,342 4,150 13802 919

- Difference 768 1,879 258 388

Balkesir Bandirma Capacity 142 486 6,168 350

Demand 127 478 5,132 78

Difference . 15 8 1,036 2712

Total Gapacity 142 485 6,168 350

Demand 127 478 - 5,182 18

Difference i5 8 - 1.036 272

Canakkale Gelibolu Capacity - 0 0 150 0

Demand 0 .0 150 [}

Difference 0 0 -0 0

Canakkale  Capacity 30 138 691 0

Demand 20 104 662 0

- - Difference 10 34 - 129 Q

Total -Capasity 30 138 841 0

Demand 20 104 Fak 0

Difference - 10 34 129 -0

Total Capacity 3,052 8,662 38450 1,747

Demand 2178 §.540 36,100 1.000




3.4. Sea of Marmara in Future

3.4.1. Role of the Sea of Marmara in fh_e Year 2005 and 2015

The area surrounding the Sea of Marmara accounts for 10% of Turkey’s total
tand area, 17% of its coastline, 25% of its population, 30% of its pubhc investment,
40% of Gross Domestic Product and 509 of cargo handling volume at porls. Obv;ousl}
the Marmara region has great potential in terms of miaritime ufilization.

According 1o the international transportation cnvironment estimated in 1.2 and
the Marmara area’s demand forecast in 2.3, the Sea of Marmara will still be important
intersection of international traffic. The international transportation nelwork connected

with the Marmaza area is shown in Figurc 3.4.1, Figure 3.4.2 and Figure 3.4.3.

l T he cargo volume handled in lhc pots al the Sea of Marmara wilt increase hy
about four times in companson with that in 1995. Thc traffic volume passmg through
the Sea of Marmara is cshmated to doublc

3.4.2. Framework in the 'I‘arge't Y'ear 2015

'The port demand in the larget year 2015, cstimated in Chapter 2, as a
framework of Long term Marmara ports development plan is as follows;

TABLE 3.4 I Framework in 2005 & 2015

Port Demand 2015 2005 1995

Public Cargo Volume(ton) 65,000,000 34,200,000 16,803,279
Container Cargo Volume(TEU) 2,178,000 1,024,000 297,756
"-l‘ra'nsshipment Container Volume(TEU) 108,000 46,000 0
Passenger(Intcrnational) 102,000 65,800 42,000

{Domestic) 2,450,600 2,100,000 §62,000
Average Size of Conventionat Ship(DWT) 11,900 - 4,200
Maximum Size of Conlainer'Vesée-l(l)WT) 50,000 20,500 6,800

_Note: Average size of conv: entional ship was estimated by using data of Bandirina port.
Concerning container vessel, dam of Ha:darpasa port in March 1996 was used.

According to the Table, public catgo volume in 2015 will increase by 3.8 times
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over that in 1995. Especially, container cargo in 2015 will increase 7.3 times of that in
1995 and ftransshipment contatner cargo is expected to reach 108,000TEU in 2015,
Passenger in 2015 will increase by 2.5 times over the level in 1995.

3.4.3 Regional Development Concept
(1)Coastal Development Direction

This area has a coast line of 1,300km, which is 17 % of the total in Turkey.
Present situation of coastal utilization around the Sea of Manmara is shown in Figure
3.4.1.

Industrialization in Turkey first began in the Istanbul area. Because of its
location as a 'kcy transportation point and its special geographical position, rapid
urbanization and industrial development have taken place in-i_his area. Various branches
of industry have been developing and factories ge-ncrally cover fertile agricultural land
alongside roads, such as the Istanbul - Edirne { and Kirklaceli) highway and the Istanbul
- Tekirdag - Canakkale highway.

The large organized industries and their secondary branches arc undesgoing
steady development in the Bursa area. The spread of industrial growth in this region is
centered in three different directions around the transportation network.

Room for future coastal development seems to be along the northern central
coast and the southern coast between Gemlik Bay and Bandinma Bay, and also the
southern coast of Erdek Bay. Developing area such as industrial area and second house
area, will gradually surround the Sea of Marmara.

Coastal development direction has a close relation to régional development.
According to the present environmental condition and future regional development
direction, coastal development direction of the Sea of Marmara is to control indust_ﬁal
development in the Istanbul and Kocaile area, to decentralize industrial function along
the coast of the Sca of Marmara and to preserve the coastal cnvironmcnt, 50 as to
maintain the sustainable development in the Sea of Marmara..

(2)Land fransportation Development Direction
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~ The railway network or motor-way network projects, related to the cargo
movement in coastal zone around the Sea of Marmara, which are authorized in
governmental plan or idea at present are shown in Figure 3.4.2 and Figure 3.4.3.

It is not definite when these léhd transportation projects will be started and
terminated. However, the dtrectlon of land transportation development will surely
indicate 10 a fi igure which are targeted in above plans or idea, because the Marmara
coastal area will be more significant from the viewpoint of physical distribution in
future

The land transportation network has been rather cxpanded spoke-like from
main cities around the Sea of Marmara to Ankara and inland cities. Now (he
relationship between cities around the Sea of Marmara will intensify step by step. That
is, the priority of land transpostation development has been shifting from spoke-like
networking to circle like, and “Marmara corridor” will be formulated in the 2ist
century.

In future, strengthening of the route between Istanbul and Tekirdag on the
nosthern coast, widening of the route between Istanbul and Izmit, and strengthening of
the route between Izmit and Bursa will proceed. '

(3)Envirenmental Preservation Direction

‘The Sea of Marmara, with an area of 11,500 km’ and a volume of 3,378 km’,
connects the Black Sea with the Bosphorus strait and the Acgean with the Dardanetles
strait. The Sea is bounded by a series of deep depressions of about 1,000m in depth
from east to west in its northern portion. Because it forms a transitional region between
the Black Sea and the Aegean, the oceanographic characteristics of the Sea of Marmara
are closely related to the variations caused by the occanographic charactenistics of its
adjoining seas.

Waters originating from the Black Sea and the Acgean form two distinct layers
in the sraits as well as in the Sea of Marmara. In terms of pollution, the coasts of the
Marmara are home to Turkey’s densest population and industrial centers. Efficient self-
purification of the Sea is therefore impossible, owing both to its stratified structure and
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to its water dischaige potential, which is limited by the straits.

This Sea is exposed to pollution from the industries located atound the Bay of
Izmit, which are the most polluting in the entire country, as well as being a receplacle
for the \\asles of the city of Istanbul, which accounts for a sizable fraction of Turkeys
total populahon Eutrophication and oil pollution in the Sea of Manuara have reached
SETIOuS propcfrilons. :

In order to prevent intensive pollution of the Sea from the discharge of
untreated wastewaters, a new systeém was proposed which has now been realized to a
large extent. The system §s 10 pass through a filter and disinfectant process, and fto
release into the lower strata of the Sea of Marmara. The removal, clean- ~up and
recplacement of old Facilities from the watcrfront of the Sea is also one of lhe most
important items to discharge its accumulating poltution load.

However, n pariicpiar, Istanbul and Izmit regions already experience serious
environmental problems. Therefore, any incremental growth such as new facilities or
capacity expansion, in indusirial production of these areas could be detrimental in terms
of environmental poliution (air, water and soil), if proper mitigation measures are not
implemented. In addition, unp!ementahon of environmental protection measures just
for the new facilities may not be sufficient. In other words, a great majosity of the
already cxisting facilities should also implement pollution control measures and
conform with the pertinent environmental legislation, currently emstmg ones or those
which may become effective in the near future due to E.U. cte..

11-163



QINNY I Msbsattd NYNYINY I
NOI1SIQ ONIOD NQ N3Q3 WWYA3Q {S2r0¥d
NOQUINYLSNGD HIONN s NIOT WYAID IINIATA

NGILYY340 Ni NIDY IWZH
HBOMLIN AYMBCLOW . i HAS
9% 10A0LO - .
— TRt ST N{SH3W
s oy
Nl . HENINYS * YAIVIN
., QR assereeeees .
’ e b .r? .z_am.qs_. B

CHRVEEVAIQ &

S IAIN

YINNYD
®

NOZOVYL NASD  NQYO

. ot

NNCAY LSV

BIZHIEIA JO BIG I3 PUNOIL VE]J NIOMIIN ABMIOIOA Z'0°C TUNOLT

1164



11 INNAYTY g VATV

WiLZz=T
3 WHNYNYO-HISINVE
i P e SN
o HISTIHVE P \
HHISINS3 :
. nNONI WOST'901=T | !
< N [N\ NNONIWAZVAY $Q
“~ N AT00a wigorzaim | S
Y - an
A e ), MBNYIWSO-YWZVAY wipsl=l 7
AN Wiy “¥SENE-YWHIONYE ‘ VINLIONYS- YOI I TVAXYNYD
T IHYZYdVaV-aNVYINGO ( , STVINYNYD &
S~ao. I3NVWSO YT @
o /J
| iy v3s
1Ll 5
¢ 30200 = w - mf _ NVIoav
g -7 VYL vaS VHVWHYA
i : .
/ NBNYLS! - \ﬁf
/ LN
e wigrT v
s 1E9343 _
- e N \’\
AYTINONGZ AQYZANEID o= S
wyzp= g3
(SMDILIH-AYAINONOZ - e ZVOENEaN |
, : , ZYOENEE N AONZERYZD
| WygeE="
VASMOVIY NONGNEG-AQNZSNLI D SAIHIEY
U2 TR
i -
o -~ . .\ ,

LIEHELIEJY JO €IS 94} PUROIE el HIOMIIN Aemiiey €4°¢ TUADIT -

if-165



3.5, Necessity of New Ports or New Port Facilities
3.5.1 Necessity
%

Aécording to the comparison with cargo demand and cargo handling capacity
in above scction 3.3.7, on the assumption that construction of private poris and
improvements of existing port facilitics excluding Derince new container terminal
would be copipleted, cargo handling capacity in the Thrace and lzmit regions will not
be sutTicient for the cargo volume in 2015,

g Container cargo volume of approximately 638,000TEU, general cargo volume
of 230,000 tons and dry bulk cargo volume of 5,223,000 tons will exceed the capacity
of ports in the Thrace region. These cargoes will be originating to/from the Thrace
region and it will be impossible to transport across the Bosphoros strait because the
large volumes involved would res‘ult- in stunning congestion. To better understand the
magnitude of these volumes, 638,000TEU is equivalént to 2.5 times the container
throughput of Haydarpasa poit in 1995 and 545,000 tons is equivalent to 0.8 times the
cargo handled at Ambarli port in 1995. a

And in the [zmit region, container cargo volume of 433,000TEU will exceed
the capacity of ports. This 433,000TEU is equivalent to 1.8 times the container
throughput of Haydarpasa port in 1995.

To handle the above volume of cargo, it is necessary to incfease the capacity of
ports in the Thrace and Izmil regions. A simple extension of the existing port will not be
cnough to deal with the forecast cargo. A new commercial port to mainly handte
confainer and bulk cargo should be constructed in the Thrace region and a new
container terminal or new container port should be constructed in the Izmit region by

2015.
3.5.2 Scale, Facilities and Tinling

(1) Thrace region

The cargo voluméfdbé handled in the new port will be 638,000TEU of
container, 230,000 tons of general cargo and 5,223,000 tons of bulk cargo in 2015,
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which is equal to about 11,000,000 tons. According to the results of the ¢xamination in

2.3 and 3.5.3, the port will be probably a mother container vessel calling port. The

aumber of container berths will be 4. For bulk cérgb and general cargo, about 6 berths

will be ncccssﬁry. I this case, the handling capacity of container berth and bulk berth |
are assumed 200,000TEU/berthfyear and 1,000,000 ~ I,Z'O0,000 ton/berdh/year

respectively. Total length of berth will be 2,200m. The required area of storage yard for

container and bulk cargo will be 450,000m’ and 520,000m’ respectively, for a total of
970,000m’. However, these figures refated to the scale of the new port will be examined

int detail in chapter 4.

(2) Izmit region

The container bﬁrgo\*olumc to be handled in the new termiinal or port will be
433,000TEU. On the same assumption of above berth productivily, the necessary
number of container berths will be 2 or 3. Total length of berths will be 840m and
required arca of container yards will be 34{),0001112. These figures related to the scale of
the new facilitics as well as location will be examined in detail in the supplementary
feasibility study as mentioned in 3.1

3.5.3 Probability of Container Mother Port

The probability of a mother container vessel calling at the new port in the Sea
of Marmara in fulure, is examined in this section.

(1) General

The result of a survey by OCDI, concerning what are the most important
conditions in selection a port for mether vessel operated in main roufes in the woild, is
shown in Figure 3.5.1, in which their opinions are converted into numerical value in
order of intcnsity.

, Most shipping companies pointed out that a large amount of container volume
and geographical location are the most important reasons. Shipping companies naturally
wish to collect and transport container cargo more efficiently, and ¢conomically. The
second reason is container handling charge and port charge, though this is not as
important as the former {wo reasons. The third reason is physical condition of container
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terminal such as berth depth and berth tength.

FlGURE 3.5.1 Terms of I“P_t_l_l_e_l' Port
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Ports which mother vessel operated in main routes in the world call at can be
categorized into four types as shown in Figure 3.5.2. Those are International transship
pori, Gateway port, Trunk port and Periphery port. The mother port in this report is
defined as type C, Trunk port.

(2) Probability of mother port from a vicwpoint of container velume

Table 3.5.1 shows world’s top 150 container ports in the world in 1994. In this
table, prerequisites for mother port are (D calling on by vessel with capacity of 3,000
TEU or over, @ weekly service, @ connection of same shipping company’s feeder
service.

According to this table, ports handling over 1,500,000TEU in a year except the
San Juan port in Puerto Rico are semi-mother port with conditions of above O, @,

despite the deviation from main route.

Concerning ports ranked between top 20 and 50, which handle less than
1,500,000TEU a year, the Seatle Port and the Xingang Port are semi-mother ports,
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FIGURE 3.5.2 Category of Hub-Port
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despite the fact that these two ports deviate over 800 nautical mile from the route. On
the other hand, Bangkok Port, 'l‘anjuﬁg Priok Port, the Hampton Roads Port and
Zeebrugge Port are not mother posts, though these four porls deviate less than 600
nautical mites from the route. :

{3) Probability of mother port from zf’vicwpoint of deviation from main route

In this seclion, the relaﬁonship bet\_\'een container handling volume, deviation
from the route and mother port is examined. The data of comtainer handling
volume{TEU) and deviation from the route of world 100 top container poris in 1994 are
plotted in Figure 8.4.3. The data of poris ranked between from 20 to 50, which habdle
container less than I,SOQ,OOO TEU in a year, are ploited in Figure 3.54. '

It is axiomatic that the further a port deviates from the route, the more feeder
ports increase. It is natural for mother vessels to call directly on poris that are not far
from the main route to lessen the operation cost. However, with regard to Bangkok Port,
Tanjung Priok Port, the Hamplon Roads Port and Leebrugge Port, small deviation does
not always guarantee mother port status. Ia some cases, container handling volume and
port facilities are important factors as w ell.

Based on the relationship between containes handling volume and deviation
from the route among ports handling between 500,000 TEU and 1,500,000 TEU in a
year, a port could be probably become a container mother port if 1t satisfies the
conditions according to the following formula in Flgure 354

Y < (1/1,200)X — (500/3)

Y : Deviation frony the main route (nautical mile)
X : Container handling volume in a year (TEU)

The assumed main route in the world, New York - Norfork - Savannah -
Cristobal - Long Beach - Oakland - Yokohama - Osaka - Keelung - Hongkong -
Singapore - Colombo - Le Havre - Antwerp - Rotterdam - Bremenhaven, is shown in

Figure 3.5.5.

For example, if container handling volume of a port would be 1,000,000
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TABLE 351 World 350 Major Container Porls

— e e e e e e e _-____. e e eSSBS
199ATEU 19921EU IS9ITED IS91EU 93 County Region Devistion{NA )

MNo. Pont Mother or Feder 19HTEY
1 Hong Korg M 11050030 5203236 7972235 6,161912 5100637 I Hong Xoog 0
2 Singapote M 10,199.400 5.046,100 7.560.000 6351000 5223500 2 Singapere ]
3 Kaoksiung "M 1809879 4635896 3060518 3913108 2391631 3 Taman 0
£ Retterdam M . 1539251 416,160 2125499 3782595 3666666 1 Nehedands 0
S Busan L] 1212637 207068 2,751,006 2570733 2348475 5 South Korea 130
6 Kobe m 2915851 2656.081 2608272 2635425 2595910 6 Japaa 0
7 Hawburg, M 2723718 2496130 2268481 2188953 1968986 7 Germany 0
8 Long Beach M 2573827 2079491 1829457 1767829 1398078 10 USA 0
9 Los Angeles M 2518618 2315918 2289038 2032363 2116410 3 USA 0
19 Yolohama m 2317103 2,167.992 1.886.769 1,796,363 1.647.891 9 Japan ¢
11 Anteerp [X] 2208173 876296 1R35.595 1761422 1519113 12 Belgum 0
12 Keelung n - 2015354 156419 1940,553 2,007,752 1828142 13 Tamm Q
13 Mew York New Jersey m 2033919 19724652 20H1,055 1863471 1371859 11 USA 0
15 Dok m 1.ES1.590 1678778 1AR1307 1255260 916363 M UAE 149
15 Teho @ 1805401 1.537.626 1.723.548 1783838 1555138 17 Japan 0
16 Felnstowe M J38352 1638614 1,542,551 1,430726 145638 15 UK 1
17 Ran Juan 1.522.101 5.5535.4%1 1563672 1584038 1321404 16 Pucrio Rwo 638
18 DBremen Bremenhaten m 1502878 1357636 1308460 1277898 L197.775 18 Geemany o
19 Manita m 1500965 1251257 1152912 1,047500 1038905 21 Fhilippines 510
20 Oakland M 1491000 1,305,135 1,287379 1194718 1124123 19 USA 0
21 Seatile m 1319,000 1,151,000 1,151,000 7,153854 11710% 23 USA 10
22 Banghok 1394769 1273797 1303308 1170697 1012250 20 Thailand &0
23 Fenjung Prick 1252153 1600026 867509 736360 613963 25 ladonesia 525
24 Nagoys m 1223422 1,i54928 1097986 1003,03% 897,781 22 Japen 105
25 Sharghai m ©OLIIEE 900,256 A00N0 576000 456121 27 FRC 225
26 Tacoma 1027928 1074558 1,101,000 1020708 $31.691 24 USA 850
27 Alpeciras M 1003528 806513 780336 761795 552535 31 Span 20
28 Charleston n O 9BI627  RIZZIS  BO4NT) 08,505 BOZIG6 3D USA 0
29 Colombo M - 972642 8581392 676041 69459 583811 X9 Siilaska 0
30 Port Kelang m 0 913841 771901 671588 GO7626 496526 33 Malysia 10
31 Hamptoa Roads 8060101 786033 BI0256 826968 TFEBI6D 32 USA 12
32 Sesdah m 8RBT 9250 MT252 FRLAS2 UM 26 SsudiArabia 63
31 Le Havse m - OB73O40 891691 16,388 $18528  $37,765 28 Frarce 0
34 Jlonolubu 852813 WIS8T  6562M 6148 605330 36 USA HO
35 La Spesia M S 816280 764970 $95.73% 464470 450,146 34 haly 363
36 Melboume 801243 723967 658797 604648 622983 35 Austraha 4213
37 Moxitreal PRIV 593120 5ITXS6 575554 563,103 40 Camada 5380
18 Purban 224,199 63571 S69.730 51923 S5EE63F 39 SowthAlrka 9%
39 Pamietia M 702257 $61.172 416032 280,708 91575 42 E;p 17
10 Fujairah 693452 619332  S22046 47574 4143353 38 UAE 93
3 Dsaha m 651,786 &679.681 617,84 541267 433036 37 Japan 13
42 Zecbrugpe ’ 635,188 SILI00 547,757 312370 M2410 47 Delgivm A
43 Xingang Tianjin) n 610743 451906 30000 139000 236000 $3 PRC 1050
41 Miami m 629000 572170 519954 408031 373850 41 USA 251
45 Sanfos 613,578 538,177 194763 427887 433,120 43 Braxil 3979
16 Barcelona m 605356 501145 525000 483917 447920 S5O Spam 215
47 Southampion M 597651 SC6.449 416562 426424 M5 LS O UK 4
43 Houston 579868 5318732 490106 533887 30485 41 USA 019
49 Savarnzh m 550432 SMG27T $12.277 41938 422635 6 USA 0
50 Port Botany($ydoey) ) $39.000 481088 552185 519703 477395 31 Austala 4098
$1 Bucoos Aires 2000 450333 350000 259,745 200150 35 Asgenting 5735
52 Bahimore m 530613 492049 463933 455491 474301 52 USA 290
53 Piracus $17,000 537064 511455 462,682 126201 45 Grecee 209
54 Karachi 513001 09938  SI0017 469705 390371 43 Pakistan 892
45 Genna S12.098 32217 33624 ML3S3 310217 o8 fuly 156
$85 Vancoured iC) m $931843  IMO008  JIIG61 333563 183563 57 Camada - 1350
57 Bombay ’ 186993 327630 315400 279556 324216 59 bfa 555
58 Jacksomille 380,616 358687 423409 I0484) 278031 SIUSA 129
59 Valencia J66881 38531 370,546 364445 38162 62 Spwin 136
60 Marseillcs m 437088 431546 3501331 445470 481710 58 Fraxe A7
61 Khor Fakkan m 133806 416475 358,760 268777 162620 56 UAE 1000
62 Qingdao 430000 261381 222306 184310 135419 80 PRC 693
63 Haifa - 324320 J05398 386067 322706 237000 60 Israet 170
64 Cothenbury M 420818 369337 9973 30471 351633 &1 Sweda 92
65 Taniung Persk : 418,321 393612 228012 256140 158135 61 Indorssia 525
&6 Liverpocd 404242 379114 353235 283192 238958 63 UK 141
67 Pevang ; 336,182 330521 303367 251843 222441 69 Malaysia 83
63 Marsadokk M ABI060 288,192 252232 152611 94603 77 Mala 0
59 Tdbary #9321 MO07SS 68508 331270 362588 ST UK 61
70 Cclu 255571 205557 - - 199655 185,299 99 Philppines 42
71 Taichung iEh 83T 302651 277,165 208807 128,134 M Taman 208
72 Leghom 710 160965 333736 JiLikr 116371 &5 laly k1Y
73 lacm Chsbang 8448 2IR526 3308 - - 96 Thastard 661
74 Moii 316,189 303902 269857 282211 256,261 73 Jepan 250
75 flefsinki 3HGSE AME00 236240 219433 5857 70 Finland &0
76 Auchiland 38067 0000 252,196 212500 221,100 72 Mew Zealand 4737
27 Kingsion m 005 255022 189213 164636 143576 T Jarsica 555
78 Anchorsge 3138 ISR 262,722 260078 272558 71 USA 1238
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9 Pottand OR o MN7961 139433 217422 175900 162587 B85 USA 6638
80 Hahfsx m 3097 30093% 302367 337436 4727 76 Canada 527
81 Dalian 305000 256,158 217458 172536 131253 83 FRC 852
82 Dammam 87206 3OL181 303271 M2612 22456 75 Saudi Arnsbia 2003
83 Alexandoa 284427 257.773 236532 261852 197,732 82 Eppt 57
34 Huli BIATT 259977 274419 155948 IS6E43 B UK 78
RS Listca 212075 213731 293857 285,538 263817 78 Pocgal 45
6 Lwir 268908 2312919 162,507 3109 122503 97 Tuckey s
87 Las Palmas 268657 235437 220313 43,109 122503 B8 Canary [siands 720
£38 Bilteo 267713 222264 203421 J93 823 189,004 92 Spain 275
23 Limassol 266200 21300 218,295 228,567 IMIBOS 95 Cyprus 198
90 Dublin 2520000 2000 102358 171576 215483 94 Fire 92
21 Juzhow 260611 198,548 181,838 - - 104 PRC 1033
92 Vecaouz 255085 193936 17881 121682 EI00R2 {06 Mecico [096
93 Port Everglades 251,143 226674 209605 185,360 200098 92 USA 226
91 Ashdod 250350 227450 1B1.941 156990 119000 91 lsgael 125
95 Abadjan HIH4 8Rz22 188728 179,501 181,037 84 Cote Dlvoire M
96 Jawephachl Nebhru HA0M 13001 1426659 109495 54,643 {13 Indiz 612
97 Thamesport @ 241000 210,731 191,531 135689 . 89S} 93 UK 5t
o8 Valparajso 2HOA56 250,157 2584} 145,108 110,022 84 Chile 2615
99 {lakata . m 238304 204406 193,562 179,185 150,485 10D Japan 416
100 Johor 2383003 168315 123558 96931 65,083 (19 Malaysia 22
H1 Shimts m 23521 238142 219017 191903 164433 87 Japan

192 Brishane 232,813 228055 212,100 200,105 133,380 90 Avstrsla

103 Cape Town 231369 202810 159918 172071 146,247 10} South Alrica

104 Beirst 229922 2035661 30983 131175 - 121 Lebanoa 228
103 Xiamen 225000 154,500 - - . 30,000 125 PRC

106 Aarhus NRO00 200000 184000 (64000 {56000 103 Denmark

107 Madras 0385 162,631 N0 127360 110,423 122 tadia

108 Naples 124000 180284 163985 1M191 132633 112 laly 235
103 Reykyanik 193312 189935 177,781 185346 159,832 HO keland

L1 Cristobal 190,031 192438 172890 162446 123264 107 Panuma

111 Fremantle 189,272 163174 142,83% 132053 120645 H? Avsuslia

112 Fovt Sad lul 185240 170927 116884 60095 54,783 114 Epnvpt 0
313 Mew Opleans 1R2587 168647 403,810 MO0 352459 (1R USA

114 Tomakomai 131981 183026 186693 150901 25,465 111 Japan

115 Ravenna 180,966 170607 157,075 150,332 151,700 115 Iuly - 645
116 Haydarpasa 17983 20253 179,189 1046 1ILHS 89 Turkey 538
117 Belaasn 176911 163341 133341 102,731 81,565 123 Indoncsis

118 Santa Cruz 176,766 134808 171221 161330 150,306 124 Canary Islands

119 Lewxecs 176657 162,044 174,007 151920 147,625 120 Poriugal

12} Thessaloniky 173,733 166,185 133,585 85,944 33,809 121 Greoce 458
121 Copunhegen 172590 146568 173785 153794 146097 132 Denmark

122 Tecspodl 172906 141607 1M,181 1232238 109728 136 UK

123 Shawaikh 172258 91,776 158338 57,113 66,591 175 Kunast

I Bosion 162,595 152230 130436 1243859 11805 27 USA

125 Cezablanca 169,156 147938 178,543 174698 161901 13 Morocoo

126 Salermno 169019 144522 - G625 31,875 134 Ialy 246
127 Palm Beach 166,591 144,756 140,740 127,536 118,568 133 USA

128 Guavagqudd 164293 126627 - 113,463 97,030 143 Ecuador

123 Hoargpu 160483 131095 118,161 - - 141 PRC

130 Mombasa 160233 143137 135,324 135,541 136406 135 Kewya

131 Wilminglon,DE m 154,258 1MW,108 142227 £38.370 89258 116 USA

132 Heisingborg 1533590 M8921 45397 35657 - 129 Sweden

133 ipswich 151,433 114487 141,477 139,182 152 UK

134 Waterford 149,931 13477 144203 120012 14D Eire

135 Beifast 145450 135,570 - 138 UK

135 Tricste 146,123 150445 134432 136,121 128 haly 645
137 Apea 144,254 148,417 . §39 Guam

138 Oslo 140350 12754 106,098 1333526 14} Nornay

139 Cagaysn D¢ Oro 139,742 118,540 142 Philippincs

140 San Antonio 136922 95553 - 170 Chife -
141 Lattakia 122,951 120495 92,554 82832 145 Syria 295
142 Mersin 131454 116,791 105822 102,733 £51 Turkey Hg
143 Lytichoa 122935 14915 85,142 85,810 152 New Zealand |

144 Poctof Spein 127498 101,521 28,583 2T 163 Trindad & Tobego

145 Manjing 126,000  §9,500 73,301 52,260 179 PRC

145 Mina Zayed 125416 101,829 101409 45019 154 UAE

147 Gdymia 122590 1,59 97E2: 1153587 153 Poland

148 Rio Grande . IS 191,892 104,135 S1689 £63 Braxil

149 CakuttaHald.a 117,217 102018 81925 66812 162 India

150 Port Elizateth 115624 1163871 91000 21498 150 Scuth Africa

Source: Container Year Book

Note: M Heekly tervice, Over S.O0OTEY vessel Same shipping company's foeder service
m: Heckly service, Over 3,006TEU veszel
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TEUfyear and deviation from the route would be less than 500 nautical miles, the port
would most likely be a container mother port.

FIGURE 3.5.5 Main Route of Mother Vessel

According to the examination in above (2), (3), it is possible to assume that
fixed level (some 1,500,000 TEUfyear) of container handling volume of a port is a
condition to be a container hub port, and for ports where the container volume is less
than the fixed level, it is possible to classify it as a mother port or feeder port by
comparing the container ﬁandling volume and deviation from the route.

(4) Probability of mother port from a viewpoint of operation cost
1) Purpose of the examination

This examination is to discuss whether the new container port in the Sca of
Marmara will be able to further-grow as a hub-port in the Mediterrancan, comparing
transport cost between a main container ship and a feeder ship.
2) Basic idea of the examination

There seem to be many reasons for feeder services distributing container
to/from a hub-port instead of direct service. Two major factors whether a main

container ship ditectly calls at the feeder port or not are the cost difference between a
main ship’s diversion/extension and a feeder ship transportation, and the amount of
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container cargo per one call of the main ship. Accordingly, the relation between the
diversion/extension distance and the amount of container cargo necessary for every call
of the main ship is to be analyzed to clarify the possibility whether the new port will
become a transshipment port to handle container.

3) Premises of caleulation
Cost for container ship operation consists of the followings:

a) Expenses for ship
Depreciation cost, crew expense, maintenance cost, expense for ship articles,
lubricating oil cest, insurance fee, interest and other costs
b} Expense for operation
Port charge, fuel cost, cost for agent and others
¢) Container terminal charge S
Handling charge, terminal rental charge and crane rental charge
d) Fixed expense for container box and related equipment
Interest, maintenance cost and depreciation cost
¢) CFS charge
f) Others

On the premise that a main ship carries the same amount of container cargo as
a feeder ship does, it is considered that the expenses for a) and b) among the cosis
above difter between the main ship and feeder ship. However, since the cruising
operation pattern of the main and feeder ships differ from each other, the balance in the
expenses of both ships does not necessarily coincide with that in transportation cost.

In this examination, it is assumed that a new direct port is tocated on an
expansion line of the main ship route. §n this assumiption, the navigation distance of the
main ship is the same as that of feeder ship and the expens‘, compom,nls are
respectively shown as follows: : :

a) Expenses for the feeder ship

(D Feeder ship expense converted from time duration of round-trip between the main
and feeder poris, and of cargo handling at both ports
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@ Fuel consumption cost derived from the time duration of (D above

@ Main ship expense converted from lime duration of cargo handling at the main port
@ Port charge of both ports for the feeder ship

®) Port charge for the main ship{one port counted)

@©) Cargo handling cost for the feeder ship at feeder port

@ Transshipment cost for the feeder ship at the main port

b)Expenses for the main ship

(D Main ship expense converted from the time duration of round-trip between both
ports, and of cargo handling at the feeder port

@ Fuel charge of both ports for the main ship

@ Port charge of both ports for the main ship

@ Cargo handling cost for the main ship at the feeder port

Among these expenées above, it can be assumed that @ of a), ® of a) and @
of a) are equal to the latter half expense of @ of b), a pari of @ of b) and @ of
b)respectively. Therefore, these expenses that equal each other are deducted from tota
costs to simplify the comparison, since the aim of this examination is to clarify the most
economical transpoft sefvice. '

4) Comparison of T ransportation Cost for Main and Feeder Ships

In this connection, relationship belween {ransportation cost and navigation
distance can be analyzed by ship size. The results are shown in Figure 3.5.6 and Figure
3.5.7.

Figure 3.5.6 and Figure 3.5.7 can be read as follows:

In case that a feeder ship loading SO0TEU is engaged in feeder service for a
distance of 600 miles (round-trip), the transportation cost of the service can be read as
US$70,000 under conditions of 0.45%/t port charge and of 508 transshipment cost in a
main port (Figure 3.5.6). On the other hand, if the size of a main ship is 3,000TEU,
increased cost generziled by additional 600 miles extension for direct call made by the
main ship can be read as about US$63,000 (Figure 3.5.7). Accordingly, the direct call
by the 3,000TEU ship, in this case, is more economical than the feeder service by the
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SOOTEU ship.

Other figutes under different conditions are attached as Appendix 6.

(Port Crarge 0.45, Transhiprment Cost 505)

tPort Charge 0. 45)

~ Trensportation Cost($§)

- 20 (] o Ou KGn I le00 VD WO
Mile

X6 w0 KO EX WG W 1ee 190 TWe ot
Hiie

FIGURE 3.5.6 Operation Expense of FIGURE 3.5.7 lncrement of Expense

Feeder Ship S .. necessary for Direct Call
: Main Ship

5) Break-cven point between feeder ship and main services

As examined in section 4 above, cargo volume¢(TEU) as a break-even point
between the feeder service and the direct call service can be obtained by comparing the
transportation cost of feeder service with the increased cost derived from the direct call,
in casc that the new call port of the main ship is loaded on an extension line(Pattern-1)
or deviation line(Pattern-2) of the existing route (Refer to the following figure).

Paltern 2

2
Pattern 1 . !
_nm_n,(“jhﬁ.w C‘) Main Port

Main Port Feceder Port

" FeederPort ..

- Figure 3.5.8 shows the cargo volume(TEU) to enable the main ship to call a
new port direetly by extending or deviating the route. In the case of 3,500TEU ship,

11178



when the extension or deviation distance is 1,200 miles, it may not call the ncw port
directly and feeder service is more cconomical when the cargo volume is less than
800TEUs.

(Port Charge 0.45,Transhipeent Cost S05)

gegedd

Contalner{TEV}

= 00 o e 13 12y g 0 R ot
Hile

FIGURE 3.5.8 Container{ TEU) necessary for direct Call of Main Ship
It is considered that the results obtained here can not be necessarily realized for
the following reasons:

a)Containers discussed here means one lot of cargo which should be collected by a
shipping company and/or a forwarder both by ship-route and by ship call In view of the
prescat container cargo volume handled in the cast Mediterranean, it is thought to be
dif¥icult to colleet containers, as one lot by ship-route at a time, more than 500TEUs
which scems to be the average feeder ship size in the Mediterranean. However, in line
with cargo increase in neighboring countries, it will be casier for these couniries to
coltect cargo of such lot size.

b) This examination is only based on the comparison of transpoit economy. Whelher a
main ship dircctly calls at other ports or whether new port in the Sea of Marmara will
be a transshipment port is dependent an not only transport economy, but also on the
amount of container ship holdings and commercial transactions of a shipping company,
even if the shipping company disiributes its container ship toa nearby port.

6) Maximum Size of Container Vessel
) - The ltend of vessel size regarding container vessel and full container vessel are
shown in Table 3.5.2 and Table 3.5.3. The average capacity of a newly completed

container vessel had increased in the 1980°s but has decreased in the 1990’s. The
average size of a newly completed full container vessel was 2,003 TEU capacity in
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1995. On the other hand, the average size of total full container vessels has been
gradually increasing since 1968 and the average size was 1897 TEU capacity. Figure
3.5.9 shows the maximum size of full container vesset in a year. The maximum size has
also mcreased to 6,674 TEU in 1998 from 738 TEU in 1966.

Container vessels first appeared on the world maritime transportation scene in
the middle of the 1960’s. Table 3.5.5 shows the different gencrations of the container
vessel. The 30-year history of the container vessel can be categorized into six
generations.

7) Feeder vessel’s size

The size of feeder vessel depends on dimension of port facilities, such as berth
depth, and economy, such as operating days and cost. Comparing with regional feeder
service in terms of ship size, feeder service vessels operated in Asia difter from main
feeder vessels in Europe, leading feeder vessels on the east coast of North and Ceniral
America, and feeder vessels in the Caribbean Sea.

The most popular feeder vessels in European trade have a capacity of 350~
SOOTEU. Feeder vessels with some 400TEU capacity are operated as the most
profitable size on the east coast of North and Central America. Prevailing feeder vessels
in the Caribbean Sea are still smaller. On the other hand, the capacity of almost all
feeder vessels operated in Asia is mose than 1,000TEU, because of the rapid growth of
regional trade in Asia thesc days. Moreover, the capacily of alinost all newly ordered
feeder vessels is 1,200TEU.

As shown in Figure 3.5.10, feeder vessel size in the cast Mediterranean and the
Black Sea ranges from 100 to 200TEU.

(5) Probability of Port in the Sea of Marmara as a Container Molhei‘ Port

The new port in the Sea of Marmara will handle approximately 860,000TEU in
a year. The deviation of new port from the main route is about 530 nautical miles.
According to the resulls of 3.5.3 (2), it is not possible to be a hub port from the
viewpoint of container volume, because the total container handling volume(T EU) of
the new porl is less than [,500,000TEU. ' '
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TABLE 3.5.2 Completion, Capacity & Average size of Contsiner Vessel in the World

Year ] New Gomplation Volume Total Gapacity{end of year)
 [Mumbar 000 GY Average GT[Number GO0 GT Averaga GT
1910 - - - 167 1908 14
1971 - - .o 231 2181 12
1972 5% 1667 321 312 M0 138
1973 n 728 235 394 5399 15
1974 10 134 134 412 6261 152
13715 29 485 16.7 419 6244 149
1916 as 674 113 443 55685 15.1
91 [} 1159 19 507 1543 149
19718 72 1396 ) 134 531 85714 163
1979 51 1062 208 548 9396 182
1980 46 1001 El.sr 662 1121 1 3]
1981 26 692 19.2 07 12292 114
1982 44 902 205 7i8 12942 18
1983 53 1350 4 1856 14194 &1
1984 60 1524 254 940 16913 - 15
1685 18 1846 243 101t 18364 182
1986 5% 1785 303 1054 19509 184
1987 24 559 215 1093 21089 193
1588 46 1660 36t 1115 22109 188
1989 42 1138 214 112 22135 204
1990 10 1654 234 1169 23500 204
19, a3 2015 243 1249 25930 208
1992 ar 2417 243 1322 28037 21.2
1993 99 - 2280 231 1453 31662 21.7
1994 142 2155 152 1603 35102 29
1995 164 3123 23|about 1740 about 38870  about 22.3
1896]about 217 - about 4500 about 20.7]about 1950 about 43350 about 222
1897 about 4200 about 47550
1993 about 2300 about 49850

Source: Lz statisios, The Bullctn of dopan ALardme Reseach In<titute No. 367
Note: Completion Velume have been collocted data over 2000GT and [00GT offer 1950,
Fotal Capacity huve been colfected daty over 100GT.

TABLE 3.5.3 Completion, Capacity, Average Size of Full Container Vesselin the Worl

YEAR New Completion Volume Tuodal Capacity(end of vear)

Rumber TEU Averageipty]  Number TEU Aveiaggitt)

1968 - - - 15 4212 450

19470 - - - 120 18635 655

1875 24 24127 1005 325 355323 1093

1976 43 40708 947 354 389856 1101

1977 63 66550 1056 335 £40351 1144

1978 107 105225 983 463 525625 1135

1279 94 99228 1056 542 523685 1151

1980 61 248713 1394 634 734845 1158

1831 41 53716 1312 704 182118 1112

1382 - 5% 52813 1037 139 823469 1114

1983 52 85801 1454 179 316416 1118

1534 55 112890 2054 154 1010339 1272

1985 48 98211 2046 809 1111450 1374

1986 58 121804 2100 805 1135070 1410

1931 35 18305 2231 840 1219885 1452

1988 30 90579 3019 821 1352181 1535

1988 38 86189 2268 918 1442424 157t

1990 31 75550 2437 $52 15271112 1604

1951 44 102241 2324 970 1644621 1685

1992 54 121932 2349 1028 1812350 1763

1993 67 151722 2354 1046 1931282 1846

1994 109 231828 2145 147 21585616 1882

1953 161 322525 2003 1308 2481000 1897
{Projection} 1996 about 370000 about 2450000
{Projection}1997 about 351600 about 3200000
{Projection)1998] about 183000 about 3360000

Segrce: Workd Ccntainer Flcct NYK. The Balletin of Japan AMarinme Reseach Irstitulz No 360
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TABLE 3.5.4 Maximum Size¢ of Full Container Vessel (as of May, 1996)

_Completion Yead Shipping Company L Capacity{TEU}(length X width)Xm)
1966 CONTAINER MARINE LINES(CML) 138 187X260Q
1968 NIHON YUSEN K.(Hakqne Maru) 152 288x 322
1973 SEA LANDISL-7. US Navy) 1.096 2624322
1982 APL . . 2500 230x 322
. 1983 EVERGREEN(G type)} 2,128 210x 322
1983 MAERSK 3.000 289 %322
1984 UsL 4258 215%394
- 1988 APL{C-10 type, Post Panamax) 4 300 294 %3225
19%1 HAPANG-LLOYD{Panamax) . 4,400 253x322
1991 NEDLLOYD{Hatch Caverless type, UGG) 3568 283x312
1994 NIHON YUSEN K(Post Panamax) 4,800 268 X 400
1985 EVERGREEN(Post Panamax, U type} 4,900 262 X400
1995 QOCL(Post Panamax)- 4,950 262 X400
1996 COSCO{Post Panamax) 9,250 7280x398
1956 MAERSK(Post Panamax) 6.000 318x%428
1998 PEOCL{Largest in the World) 6.674 300x428
Source: The Bulletin of Jopan Maritime Resg’ach Instirute No 362
FIGURE 3.5.9 Maximum Size of Fuli Container Vessel .
7060
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Source: The Bulletin of Jopan Maritime research Tnstitute, No. 360
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TABLE 3.5.5 Trend of Container Vessel’s Generation

Generation 1 H i Il v Y Vi
Fulscale | Panamax | Eoergy Ponamax | Post Super
Mispeed | Save Max Panamax__ | Container
‘G0 latter | 70's TOscod~ | ‘B0slatter |'00sBrst | ‘00istater
ITEM B0sfirst - | (Fmax) {over F'max)
Capacily(TEU) 700~1,500 | 1.800~2.300 | 2.000~2.500 | 2.500~1.400 | £.300-5.100 | 6.000-6.6:0
[)imenéion
(TELD) { 752) (1,887 {2,469 (4,4107) {4,340) {6,000)
Length(m) 187.0 | 2633 | 2585 | 2816 | 2608 | 3180
Breadth(m) 26.0 32.2 32.2 - 3225 39.1 42.8
Depth(m) 15.5 19.G 24.1 21.4 23.6
Draft(m) 105 1.5 13.2 13.5 12.5 14.0
GT 16,240 37,799 .| 53,050 53,800 61,900 31,488
_Stacking 1Tight
(In hold) © (7~9) ® ® ®) )
{On deck) @ 1 @3 3) (b) (4) ©)
Lows . '
. (In hold) 7] 9 10 it 12 14
(On deck) 9 12 13 13 16 17
Main Engine(PS) 217,800 69,600 53,600 49,640 74,640
Speed(Kn) 22.6 26.0 19.5 245 | 240 22.5
Shipping Company NYK MOL | saesaRring | weaswwse | APLC-10_| MAERSK
(Completion year) | 1968 | 1973 1979 1991 1992 1996
Ship N ame HAKOME- | NEW WATER RERAKSEN | PRESIDENT
' Maku | Jouanev | PALK EXPRESS

Source: Japan Maritinte Research Institute The Bulletin, No. 360
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FIGURE 3.5.10 Prequenc} of l'eeder \’essel hy Capac;l)(Tl’:.U)

Capacnty(TEU)

Note: l-reqzrenn= Pl {C nng I-n’qreen(b peril:ror;th ineachling

However, according to the fesults of 3.5.3 (3), 1t s possnble tobea mother pori
from the viewpoint of deviation from the main route.

The Damietta port is assumed as a container hub pori, nearest to the new port
in the Sea of Marmara, because the Damietta port has been building up its status as a
hub pori in the east Mediterranean. The round-trip distance from Damielta is about
1,500 nautical miles. If poﬂ charge, trallsshipmenl handling charge and main ship size
would be 0.4%, 508 and 3,000TEU respectively, feeder ship with capacity of less than
680TEU is economical. o '

As tofal container volume will be 860 OGOTEU in 2015, i 5 shlppmg
companies operate container vessels “eekly one lot of conlamer cargo loaded for onc
ship will be about 1,700TEU. Therefore i has a posmb:hty to become a mother port
from the viewpoint of operation cost.

On the other hand, since container vessel size is increasing more and more,
shipping companies carefully select hub ports under intensive price competition at

present.

In conclusion, if the new port offer superior port service, the new port could
probably be a container mother port.
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3.6 Site Selection for New Port or Facilities

According to the comments in the steering committee on 7th of October, 1996,
the study team implemented site observations again by boat and cas during the second
survey in Turkey, and interview related persons about the sites. The resulls of site
sclection are shown in Table 3.6.1 and Table 3.6.2.

3.6.1 North Coast of the Sea of Marmara

Two sites in Thrace region are shown in Figure 3.6.1, namely Tekirdag Port
(Figure 3.6.2), Military Owned Coastal An.a(Flgun, 3.6. 3) A geographwal outline of
the two sites is given as follows;

(1) Tekirdag Port

. To handle excess of public cargo which originates to/from the Thrace region,
in the existing Tekirdag Port, it is necessary to expand port facilities. They have an
extension plan. A part of the water area is already occupied by cxisling picrs.
Investment cost for new port facilities in existing Tekirdag could be slightly minimized
by making use of cxisting facilities, compared with new port construction. State
highway runs behind the port. The port is sursounded by a town area and also is put
between recreation area and military arca. '

(2) Military Owned Coastal Area

Long coastal line and land along the coast of the military owned area has been
kept undeveloped. Few houses are located behind and on the westesn side of the land.
On the eastern side of the land, second houses stand in a row along the coast. The state
road runs behind the lang, parallel with the coastal line.
(3) Recomntended Site

Two proposed sites have been examined from various points of view in Table

Je6.l.

~First of all, without new port construction in Thrace region or extension of
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Tekirdag port, there would be serious traffic congestion on the bridges across the
Bosphorous by tracks transporting cargo to Hyadarpasa port, Derince port or private
poris in the lzmit Bay. '

Generally, kecping economical effect of accumulated industrial infrastructure
in city of Istanbul and Kocaeli region, the decentralization of industrtal infrastructure to
the outskirts of the Sea of Marmara should be accelerated to remove the negalive
effects of centralization.

According to the result in Table 3.6.1, Tekirdag Pott is inferior to Military
Owned Coastal Area in ferms of space for a new port, room for fulure extension,
environmental affect and removal for access road.

Therefore, Military Owned Coastal Area is superior as a site for the aew port
in the Thrace region. It is imporlant to secure room for port expansion after 2015 in
Military Owned Coastal Area and it would be possible to appoint adjacent land for
“development control area”. I

3.6.2 South Coast of the Sea of Marmara

Six sites in [zmit region are shown in Figure 3.6.1, namely Derince Port{Figure
3.64), Balik Golu(Figure 3.6.5), Cayirova{Figure 3.6.6), Seymen(Figure 3.6.7),
Kursunlu(Figure 3.6.8) and Kocacay Delta{Figure 3.6.9). A geographical outline of the
six sites is given as follows; T

(1) Derince Port

The construction of a new confainer terminal is planned and a
feasibility study has been implemented by DLH and Istanbul Technical University. 1f
this project were combined with the new port project, investiment cost for the conlainer
facility of the new port could be minimized.
This site is very near to the state road and motorway between Istanbui and Ankara.

(2) Balik Golu

Balik Golu is tocated on the northem foot of the Tuz cape near Tuzla. There
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are some marshy patches between the Aydiati port and the cape, lying at the depth of a
small bay. This area is about 1.5km far from the state road.

(3) Cayirova

This area recommended by TCDD is located on the northern coast of Izmit Bay
and tying on the seaside of half-round inlet at the south of Tuzula. The area is 2km from
the state road and 1.5km from the ratlway. The coastline strip is only 1.3km in length
which is beiween Turkish Automobite Industry and Glass Factory in the middle of
which there lies a creek. Most of the land is owned by the Automobile Industry .

(4) Seymen

~ Seymen is located around the dead end of the lzmit Bay. it is approximately
70km from the mouth fo the depth of the Bay. It is said that the ground around here is
soft. Only marshy arcas are left as it is. Many private companies are submilting
applications to the Ministry of Public Works and Settlement to construct a port in this
area. The area is very accessible to the state road and motorway.

{5) Kursunlu

Kursunlu, which is 14km from Gemlik and 35k from Bursa, is situated on the
south-eastern coast of the Gemlik Bay. The site is on marshy and wetland and its coast
is sand beach, approximately 1km in length. According to the bathymelric data in the
DLH Report, sca bottom in front of Kursunlu is very steep with the slope of one tenth.
The ground of site is soft and its firm beftom is very deep at more than -27m. At the
southern edge of site, mountain is at hand and at (he opposite end, there is a village.

(6) Kocacay Delta

The Kocacay Delta, located at the mouth of the Kocacay river between the
Bandirma Port and the Mudanya Port, has an arca of 1,200 hectares and is G - 2 m above
sea level. The delta which is located on the migration route over Thrace and the straits
is of importancé for birds and is a famous wetland in Turkey.

The Imrali istand is on the north of the delta. - - '
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(7) Recommended Site

Six proposed sites have been examined from various poiats of view in Table
3.62.

Since Derince Port, Balik Gole, Cayirova and Scymen do not have sufficient
space in land area or enough stretch for a new confainer tenminal, it is indispensable to
reclaim land for the terminal. Aud as Derince port and Scymen are lying on sofl
grounds, the reclamation cost in these area including soil imprdvement would be high.

The road to Kursunlu from state road is 14km long and very narmow. In case of
construclion of conlainer ferminal in Kussunlu, the road through olive tree field should
be widened on a large scale. Since the seabed in Kursunlu is very steep, breakwater is
unable to be constructed offshore and huge volume of dredging into land is necessary to
secure a basin. It also seems to be necessary to implement soil improvement for
container yards.

Poor transportation infraslruclure, such as no sfate road and railway, is a weak
point of the Kocacay Delta. In addition, very precious plants are found here and birds of
passage take a rest around the Delta. Construction of a new port may change the
ccosystem around the Delta.

Since the areas of Balik Bolu and Kocacay Delta belong to nationally protected
areas, il is impossible to develop a conlainer terminal in these arcas as discussed in the
steering committee on 7th of October, 1996,

The state road along the southern coast of the Izmit Bay is rather congested
with traffic from/to Bursa. In case of container terminal in Scymen, congestion on the
road will be spurred on by traffic generated from the container terminal,

To construct an access road to the new Balik Golu terminal, Cayirova terminal,
Derince new terminal, removal or expropriation for road construction will -be

unavoidable.

Construction of a new container tenminal in Derince -site would have lesser
impacts to the sea water environment than reclamation work in Seymen. And since
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private factories of heavy - chemical industry have accumulated around the coast of the
lzmit Bay, speaking ideally, additional environmental load by new terminal
construction to water environment would not be desirable.

According to the result in Table 3.6.2, Derince Port site is superior .o the other
five sites totally and from viewpoints of access, congestion on access road and
environment. Therefore, Derince Port is superior as a site for the new container
terminal or new container port in Izmit region.
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TABLE 3.6,1 Evaluation of Two Proposcd Sites for New Port in Thrace Region

Tekirdag Port -

Military Owned Coastal Area

Land Spacé for new port

X Town Area, None

A Grass land, 100m X 3km

Future Extension Room
{.Land
2.8¢a

X{None)
A(Reclamation)

A(Narrow)
O(B"icf?. Reclamation)

Natural Cendition

L Water Depth Afnot gradually shoaling beach) | Aot gradually shoaling beach)
2. Wave Afinland sea, open coast) Afinland sea, open coast)
3. Litforal Drift N A

4. Ground O(not soft ground) Omot saft ground)
Environment 7

1. Water M(Reclamation) M (Reclamation)

2.Air Affown) O

3. Ecosystem FAN N

4.Noise AfTown) O

Access

L.Road A (State Rd) AState Rd)

2. Ruilway X {New line} X {New line)

d.Distance to main city Afistanbil) Aflstanbul)

Congestion on (he Bosphorus | OfSolved) O(Solved)

Construction Cost AReclamation AReclamation

Removal AfAccess rogd) O

Total Evaluation

A

O

Notfe: " —"means lack of information, .@): mosi suitable, O: suitable, 2\ half-and-half, X unsuitable
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TABLE 3.6.2 Evaluation of Six Proposed Sités for New Container Terminal
in Fzmit Region

Detince - | Bulik Golu | Cayirova | Seymen Kursuniu Kocacay
Port Pelta
Land Space | Port Area Murshy Grass land § Marshy Marshy Delta
for New place place place
Container A Fay A A O O
Terminal Litile Little Some Some Enough Unlimited
- {Reclamation) Reckmation) (Reclenation) {Reclanation}
Future
Extension Room ) -
LLond XNone AlLimited | XNone XNone AlLimited | Qfay
(Pomﬂ . Exlension
2.5eq JAY A A O X A
Reclamation Reclamation | Reclamation | Reclamation | - Reclamation
(deep) (Inley) {Inict) {deep steep) | (open sea)
Nafural Condition - _
1. Water Peprh | OAcceptable | OAcceptable | OAcceptable QAcceptable | Xderyixep | A
2. Wave OSmall VA A OSmall Fa A
3 Drift O A A ONone A X
4. Ground X Very Soft | A A X Very Soft | A —
Environment )
I.Water AReclamation | AReclemation | AReclamation X degith of bay O O
2. dir Alodustsiat area | Aladustral aren | Alodustristarea | £ O O
3.Ecosystem | A AN A A A x
. Protected area O X - O QO X
Access
1 Road Opfororwa) O otornin) QMotarway) AfState Rd) | X4 ; desr) X gNew roads
2. Railway O O O A New line) | XNew line) | X (New linc)
3.Distance to | Oflznmil) Oflzmit) Q(lzmir) O(fzmiyy | O(Bursa) | ABrrsa)
main city
Cengestion on | O O O X TAN A
Accuses Rd.
Construction | AReclauotion O Rectanation | OReclanation | {\Reclamation | X Deepsea ODredging
Cost Soil improve Soil improve preckwater
Drecfzing .
Removal AfAccess) | AfAccess) | Dfdceess) | O O O
FIS Study Qutunishedi | X X X Nipre E5 X
Total O X A A A X
Fvaluation

Note: “ — "means lack of information, .@: most suitable, O: suitable, A half-and-half, X: unsuitable
New FPort does niot inclide Derince New Container Terminal which is on preniise.
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FIGURE 3.6.5 Balik Gélu
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3.7 Long Terat Marmara Ports Development Plan
3.7.1 Principle for Formulating Long Term Ports Developmeat Plan

After examining the prcsént situation of coastal utitization and futuré demand
for coasial zone, the study team identifies the foltowing as principles for formulaling
the Long Term Ports Development Plan of the Sea of Marmara.

(1 Reslmcturing of coastal zbne around Istanbul and Izmit 7

(2) Formulation of space for mlcmahonal trade and global exchange

(3) Development of friendly and pleasant waterlront

(4) Creation of vitalized and safc coastal zones that enrich the lives of people
(5) De\e!opmem of unused coastal land into auraclue space of high potential
(6) Enhancc;mnl of coastal zone environment for sustamablc development

.- Especially, prmcnple for arrangement of confainer termma!s in the Sea of
Marmara is shown in Table 3.7.1.

TABLE 3.7.1 Principle for Container Terminal Arrangement

Hinterland | Contaner Deni_anc! in Principle for Arrangement
{Region) 2013 of Container Terminal
Thrace 638,000TEU | -Construction of a new conlainer port

-Practical use of an existing private port

fzmit . ],342,000TE_U -Improvement of Haydarpasa port
-Practical use of existing and under-construction
private porls

-Construction of Derince new container terminal

Balkesir 127,000TEU | -Improvement at the depth of Bandina port

Canakkale . I ZO,COOTEU -Use of new pier of Canakkate port

3.7.2 Concéptual Zoning Plan for Development of the Sea of Marmara

By considering the natural condition and utilization of coastal area in the Sea
of Marmara, the Marmara coaslal area can be divided into 9 zones. The conceptual
zoning plan for development of the Sca of Marmara based on above priaciples is shown
in Table 3.7.2.
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TABLE 37,2 Uiilization of Coastal Zone (Conceptual Zoning Plan)

Zong Present Utilization Future Utilization
1. Istanbul, -Urban, commercial, residential | to restructure as urban space
Bosphorus and recreation areas to restrain industrial development

-Densely developed area
-Conimercial & recreation ports

to concenirate port facilities
toward clean cargo & passenger

1o preserve environment strictly

2 lzmit Bay

-Industrial(hcavy, chemical) arca
Andustrial & commercial ports

to restrain industrial dcvelopmént

to preserve environment strictly

-Residential area to limit development of general
-Resort/Cliff{south) cargo facilitics
3.Gemlik Bay -Ports(around depth) to control coastal developmeht '
| -Residential & resort to make existing facilities efficient
area{dotted) to prevent environmental
-ChifY detesioration

4.Mudanya ~

-Un-utilized area & picers (natural

to make sustainable develop at

Bandirma coast & marsh) " port
-Commercial & industrial porls | to preserve environment
-Residential area - T |
5 Kapidag -Resort area{chifT, istand) 1o preserve environment
Peninsula -Fergy ports & picrs 10 promote tourism
6.Frdek Bay -Un-utilized area (sandy beach, | to develop access roads &
marsh) railway
-Field area to develop port gradually
-Local port

7 Dardanels

-Restdential & resort area(sandy
beach & ficld)

to develop roads & passenger
port

-Ferry ports & piers .
8.Gelibolu  ~ | -Un-ufilized area (Mountainous) | to preserve environment
Tekirdag -Piers
9.Fekirdag -~ | -Resort, residential & field area | to promote tourism
Istanbul

-Commercial & energy poris

11202
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3.7.3 Principle for Each Port Development

Based on the conceptual zoning plan and above principle for container

terminal arrangemenf,‘ principle for each port development is shown in Table 3.7.3.

Detailed principle for container terminal development in the lzmit Bay is shown in

Table 3.7.4.

TABLE 3.7.3 Principle for Each Port Development

PORT

'Principle for Port Development

1 . Haydarpasa

-Advanced International Port {Container, RofRo; General cargo,
nternational & Domestic Passengér Tesminal)
-Restructuring port facilities{ Expansion of container yard,

Improvement of Passenger Terminal)

2.Derince -Commercial Port (Contamner, General & Bulk cargo)
-Construction of New container terminat & Fnhancement of
existing facilities
3.Gembhk -Commercial Port{Ellicient Operalion, Gradual improvement of
Gemport) '
4 Mudanya -Regionat main port & Supplementary port of Gemport
-Enhancement of P‘aciiitieé for Recreétioﬁ '
5 Bandirma -Commercial Port(Core port for bulk cargo in the south)
-Const.m ction of Container Terminal and Butk Terminal
-chvertopmenl of land transportation network
6.Gelibolu -Regional main pori(RegionaI cargo & Domestic Passenger)
7.Canakkale -Commercial Port{Regional cargo & Intemational and Domestic
Passenger)
-Completion of Sub-port
8. Tekwdag -Commercial Port{Regionat cargo)
9 Ambark .Commercial Port{(Core port for bulk cargo in the north & General

cargo/Container cargo)

-Completion of Port

10.Istanbul!

-Restructuring Waterfront{Intemational & Domestic Passenger

Ternmnal, Fercy Terminal, Park & Restaurants)
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TABLE 3.7.4 Detailed Principle for Container Terminal Development in the Jzmit Bay

Extensionof CY

~2005 ~2015 2015~
Container Demand 633,000TEUy 1.342000TEUYy | oves 1,342, 000TEUY
Containér  Handling | Hayd 270000 | Hayd 270,000 | Hayd 270,000
Capacity of ports Dexi "180.000 | Dexi 186,000 Dexi : 1-50,000
(TEU/ycar) Dnew 0 { Dnew 482,000 | Dnew over 482,000
Total Capacily(FEU) 960,000 1,442,000 over 1,442,000
Haydarpasa port Inerease of Gantry Crane

Existing Derince

Construction & Open of CT

New Dennce CT

Construction Commiencément
of Néw CT(Phase 1)

Open & Use of New
CT(Phase I)

Constrection & Open

of New CT{Phase II)

Private ports

Use of Sedef
Construction & Open of Belde

Note: Hoyd: Haydarpasa pori, Dexi; Existing Derince port, Dneu New Derince container terminal, Priv;

Private poris

3.7.4 Priority on Port, Facilily to be Develop'edr

According to the annual growth of cargo volume, conlainer cargo volume will
increase remarkably. On the other hand, container cargo demand for Marmara region
cxceeds the capacily of ports in the Sea of Marmara. The most urgent matter is to
increase container cargo héndling capacily. 'l'hcrefore,-priority should be given to the

followings:

(1) Improvement of Haydarpasa container terminal

(2) Construction of new container port in Thrace region

(3) Conversion to container terminal at Bandisma port
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3.7.5 Development plans in State Owned Ports
{1) Haydarpasa Port

Main cargo of Haydarpasa port is container cargo. However, there is no room
for expansion of the container storage area, because the port area is restricted by the
breakwater, ship turning basin near the berths and urban area.

Haydarpasa port shall be developed in aCcordah_ée with the following plan.

1) Haydarpasa port shall be developed to handle container cargo and RO/RO cargo
mainly. General cargo and dry bulk cargo shall be handled at No. 2 to No. 5 berth and
the cargo volume shalt be timited.

2) Container storage area shall be expanded to the extent possible. New container
handling equipment shall be introduced to handle the container efificiently.

Existing container storage area will be re-arranged to allow use of new type
transfer crane and new container storage arca will be constructed at the back area of
No.9 berth and No.6 berth. Total plé’nned container storage_capacity is approximately
11,000 TEUs. ' |

Layoul of container slorége area of Haydarpasa port afler improveinent is
shown in Figure 3.7.1.
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{2) Derince Port

Main cargo of the Derince port is dry bulk including grain, RO/RO and liquid
“bulk. Grain shall be handled at No. 3 & 4 berth and other dry bulk cargo shall be
handled at No. 6 to No. 8 beith. RO/RO cargo shall be handled at new RO/RO berth.
Existing container cargo handling volume is simall, however, it will increase in the near

. future. Therefore, appropriate container handling facilities shall be provided. -

Derince port development plan is as follows;

1) New container berth shall be constructed between new RO/RO berth and No. 6 berth.
Back side area of this new container berth shall be prepared as container storage area.
Proper container handling equipment shall be provided. '

2) New container yard shall be provided in addition to the above mentioned container
terminal in the existing port area to handle the further demand in the year 2015..

Layout plan of Derince port development is shown in Figure 3.7.2.
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{3) Bandirma Port

In order to cope with the surging container cargo demand, existing conditions
must first be identified as follows.

(D at present the port has excess capacily. , _

@) configuration of the port facilities is characterized by rarrow wharves, \\.hlch 1s
considered as old fashioned.

@) the main cargo handled at the port is coal which will decrease in volume in the
future because of encrgy transfornation and because coal destined for Ankara
will be handled at a difterent porl. :

@ coal dust gencrated by coal handling at lhe porl conlaminates lhe cily of
- Bandirma. - . o , : ,
- & the sea bed of the area west of lhe t,\l‘-lmg pon is rather steep. Thernl’ore

consiruction of a break water in this arca would likely be very cxpensiv ¢

Since the port has excess capacily, investing in new facilities should be
avoided as much as possible. To construct a breakwater 1o the west of the existing one
is expensive work. On the other hand, in order for the port to play an important role in
regional transportation, it is necessary 1o handle containers. Furthermore it is iniportant
to tet shipping lines know that the port is ready to handle container. Butl unfortunately
the existing configuration of the port is an old type and not suited to handling
containers.

The best solution in meeting the above requircinent at the teast cost 1s to
reclaim the slip between berth No.2,3and 4,5 and convert it {0 a more modesn shaped
mulupurpose berth at which the general cargo or other clean bulk cargo as well as
container could be handled. According to the demand forecast this multipurpose berth is
expected to be able o accommodate container handling demand up to about the year of
2020.

After the year 2005, when the total cargo handting demand at the port staris to
exceed the capacily, expansion of the port toward the west should be studied. In this
case, il would be carcfully investigated which cargo is better to be moved 1o the new
wharf at the west end: container and general cargo or coal. But it is recommended that
the dirty cargo like coal must be moved so that the port activity docs not have a
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detrimental effect on urban tife by generating coal dust.

The wharf conversion work should be staried before the year 2005 as a short
term plan when there is suflicient port capacily for construction work. This will reveal
the port’s intention of the port to handle container. And the extension work toward west,
as a long term plan, could be commenced after the year 2005, taking actual
performance of the port till the year 2005 into consideration.

~Altemnative development plans have been discussed among niembers of DLH,
TCDD and the study team. Those plans are summarized according to the location of
newly constructed container terminal as follows; '

(1)a plan to reclaim the slip between No. 2/3 and 4/5 berths at depth of the port,
construct a new container berth and arrange a container-yard at the back of the
berth

(2)a plan to converlt No.7 berth to a container berth and reclaim the small ship
basin as a container-yard : '

(3)a plan to convert No.7 berth to a container berth and construct containes-yard at
inland area '

General layout of the above three altematives in the year 2005 and 2015 is
shown in Figure 37.3~3.7.8. Necessary berth length and storage arca for each
alternative are shown in Table 3.7.5. Merits and demerits of the three alternatives are
shown in Table 3.7.6. '

In Bandirma poni, the volume of container cargo is predicted to gradually
increase, Container cargo is essential for modern ports, therefore, efficient container
cargo handling should be given first priority in the future port development plan.
Furthermore, from a viewpoint of economical invesiment port facilities should be used
efficiently according to cargo demands for each facility in the target year. -

Based on the above vicxi.'poiqls, Alternative-(1) which is highly evaluated in all aspects
is the most advisable.(See Table 3.7.7.) ' : o - o
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TABLE 3.6.5 Sufficient rate of facities in Bandirma Port in 1995, 2005 and 2015

Year 1995 2005 2015

Total cargo handling volume(lon) 2,119,297 3,716,000 7,304,000
Container(TEU) 60,000 127,000
Non containerized general cargo(ton) 556,104 230,000 478,000
Dry bulk cargo handfed by TMO berih(ton) 15,5551 1,500,000; 1,500,600
Dry bulk cargo except TMO berth{ton) 1,547,638 1,986,000 5,326,000
{Coal : ton) 211, 910‘ 371,600 730,400
Alternative(ty b *,"""“"“ﬁ -
(1)Arca for container handling(m2) F T T T 8000 78,000
(2)Area for bulk cargo strage{tn2) 80 000[ 80,000 00! 253,000
(3)Required berth feagth for general & Container cargo{im) | 556 537. 00i L1119
{4)Required berth leagth for bulk cargo except TMOberth{m) | 619 | 9 2130
{a)S.R of container handling area 2.41: 127
(b)S.R of storage arca for butk cargo 217 l.69l 2.00
{c)S.R of berth length for general & container - 133 1.12] 1.13
(d)S.R of berth length for buik cargo 1.82 1.26; LO3
Alternative-(2) o - I P
{1)Area for container handling{(m2) T T T T 140, 79,180
{2)Area for bulk cargo strage(mn?2) 80,000 80,00{).00! 245,600
{3)Required benth length for general & container cargo(in) - 556: 318; 663
(#)Required beith length for bulk cargo except TMO berth{m) | 6I9£ 7941 2,130
(a)S.R of container handlingarea -~ = 1 - - 1417 1.00
(b)S.R of storage area for bulk cargo i 2.17 1.69 1.94
(<)S.R of berth length for general & container j 1.33 2.84 1.21
(d)S.R of berth length for bulk cargo { 1.82 I.10 1.09
Alternative-(3) I
{D)Asea for container handlingm2) 1 1 50,500; 81,500
{2)Area for bulk cargo strage(in2) : 80,000 80 000; 253,000
(3)Required berth length for gensial & container cargo(in} | 556 318 663
{(#)Required berth length for bulk cargo except TMO berth(m) i i 6 l-?» o ?91' 2,130
(a)S.R of container handling area I 3 o:zr 1.04
(b)S.R of storage area for bulk cargo | 2.17 1.69: 2.00
(c)S.R of berth length for general & container I 133 231 1.21
(4)S.R of berth length for bulk cargo | 1.82 1.10] 1.09

Note; 8.R means sufficient rate of facilities(ex. existing required)
General cargo handling productivity per meter is 1,000tons.

Buik cargo kandlmg productivity per meter is 2,500tons.

New bulk cargo berths' handlimg produciivity will be double of 2,500 ton'm at preseul
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TABLE 3.7.6 Merits and Demerits of the Three Alternatives

Alternative

Merits and Demerits

Altemative

—(M

M Since container-yard is localed jusl behind container berth, handling
productivity is high and traffic noise and congestion by trailers will be shght

M Mooring facilities and storage areas are fully used for sorting cargees in
accordance with cargo handling type. Furiher more, handling clean ca:goes
such as conlainer near usban area is desirable from an environmental poml of
view.

M Mooring facilities would be efficiently used for cargo type in future. '

M Existing small shlp basin can be used in fulure. -

D To arange a container-yard in the port area, ship has to be reclalmed and
existing berths No.2~~5 have to be demolished.

Alternative

—(2)

M Existing targe mooring facitities can be used.

D Container handling productivity would be lawer, as a result of lhe distance
belween container berth and container-yard. : o

> Cargo shifts in the porl arca are not efficient, because of utifities’ mixtore by
cargo handling {ype.

D In ordes to construc a containes-yard, reclamalion at the small ship basm would
be necessary.

Alternative

—(3)

M Existing facilitics can be efficiently used for cargo handlmg and storage.

D Conlainer-yard is located far from container berth, therefore container cargo
handling productivity will largely be lowered. .

P Traffic congestion and noise by trailers between container berth and inland
container-yard would be segious.

Note; M; Merits, D; Demerits

TABLE 3.7.7 Evaluation of Alternatives

Itein to be evaluated Alternative-{(1) Alternative-(ﬁ) Allenﬁali?é-(ﬁ%)
1.Container handling productivity O A oo X
(1.0) - {0.6) - (less than 0.43)
2.Construction Cost FAN VA O '
(Ne\ﬂy constructed facilitics) CB+CY(Rec.) 'CY(RVec.)V CY
3 Efficient Use of Facilities , O X X
4.Traffic Noise & Congestion(C.B.~C.Y.) O A Y

Note: )Rec. means reclamation. C.B, means container berth, C.Y, means conlainer yard.
2} figure in parenthesis in item 1 presents the productivity in case that the pma’ucmuy of

alternative-(1) is 1.

Detailed development plan of the porl is as follows;
{Dithe slip between general cargo berths, No.2, 3 and 4, 5 will be reclaimed and

used as container yard.

{2)the revetment at the head of pier will be converted to container berths with depth

of 12m.
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(3Ywo multipurpose cranes will be installed at the berth.

(4)instead of the canceled berths, three(3) new bulk cargo berths of 12m depth will
be constructed west of the port by reclamation.

(S)the extension of main breakwater at deep water around 25m will be necessary to
obtain calmness at the new constructed berths. -

(6)the petroleum pier at sub breakwater will be removed to newly rectaimed fand.

The general layout of Bandisma port is shown in Figure 3.7.2.
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