4.4 Cost Estimation and Execution Program
4.4.1 Geuneral Construction Situation

Based on the foregoing limitations and restrictions, the following factors have
been assumed in assessing the amount of available working time for the estimation of the
costs of construction.

Working time will be lost because of public holidays, weather and sea limitations.
(1) Workable Days of Major Work Activities
1) Sundays and public holidays

.« - = For the purpose of cost estimation, it has been assumed that the following days
will be not worked; 7

B Sunday 52 days per year
B Official Public Holiday 5 dayé per year
] Physica:l cbn;jilions (Rainfﬁll or Wave) 30 déys per yéar

2) Working hours
Eight hiour per day : ‘Front 7:30 a.m to 12:00 a.m
- From 1:00 p.m to 4:30 p.m
3) Wet weather

Generally only work on land will be affected by wet weather.  Daily rainfall
figures are recorded at Tekirdag. It is estimated that average rainfall is 49 mm per month.

4) VSea_ 60{1dili0n_s

Al offshore work will be affected {o some degree by sirengih of the wind, the
height of the waves and the speed of the tidal currents.  However, proposed sea area will be
calm that average wind velocily is recorded at 3.1 m/fsec at Tekirdag. '
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5) Tidal condilions

" Tide will not affect the effeclive working days due to small height variation
throughout the year.

6) Natural conditiens affecting workability of construction

The degree of workabilily against operation of construction equipments is shown
in Table 4.4.1. '

{2) Construction Materials
1}  Cement production

Cement for ready-mixed concrete is available in local factories, AKCIMENTO /
Catalca, NUH CIMENTO / Hercke, and CANAKKALE CIMENTO / Canakkale located
around Marmara sea.

2} Ready mixed concrete

Regarding ready-mixed concrete factories, around Marmara Sea there are so

many companies including temporary buiching plant and these factories are located in
suburbs of big city.

Cement for concrete is manufactured. The available types ate six types of
concrele (Dosage 180, Dosage 250, Dosage 300, Dosage 323, Bosage 330, Dosage 375).
The supply of aggregate for concrete as well is sufficient, because quairy site will be
developed in designated mountain near the project site. '

3) Steel production

Regarding steel materials, steel bar, steel plate, steel pipe pile are available from
local companies. The quality is Turkish Standard in terms of catbon.  Typical diameter of
steel pipe pile are folowing 14 types, 127 (304.8 mm), 14" (355.6 mm), 176“'{406.4 mm}, 18"
(457.2 mmy), 20” (508 mm), 22" (558.8 mm), 24" (609.6 mmy), 26” (660.4 mm), 28" (1112
mm), 30" (762 mm), 32" (Sl2_.8_mm), 34 (864 mm), 35"_(9!4 mm), 40” (1,016 mm), 44~
(1,118 mm), and thickness of steef pipe pife is 10 mn. :
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TABLE 4.4.1 kaabilili of Construction

_ Conditions Affecting Work Day

Category Name of Work Type or Capacity
Wind Velocity  Wave Height
_{mfsec) {m)
Dredging  Cutler suction pump Steel Diesel 1350 ps >10 >0.4
Woik dredger Steel Diesel 2600 ps >16 >04
Steel Diesel 3200 ps >10 >0.5
Sreel Diesel 4000 ps >10 >0.5
Grab dredger (pontoon Steel Diesel 120 ps {Grab: 1.5 cu.m) >10 >0.4
mounted without hopper)  Steel Diesel 350 ps {Grab: 4.0 cu.m) >0 >0.4
Buckel dredger Steel Diesel 150 ps 200 ton >3 >0.3
Steel Diesel 400 ps 800 ton >0 >0.4
Dipper dredger Steel Diesel 350 ps Buckei: 2.3 cu.m >3 >0.3
Steel Diesel 1000 ps Bucket: 4.0 cum >10 >0.3
Rock breaking ship Dropping hammer type 10t >3 >03
Works at Filing rubble inside ~ {including rubble discharging from >10 >0.4
Sea structure - carrier)
Diving works {excluding installation of blocks) >5 >0.3
Installation of structures  Towing caisson inside porl area >10 >0.4
Towing caisson outside port area >10 >0.5
Installation of caisson >ig >0.6
Installation of blocks by crane barge >10 >0.3
diesel type which less (han 30 ton
Installation of blocks by crane barge >10 >0.4
: : ' diesel type which fess than 50 ton -
Piling work by pile Piling steel sheel pile >3 >0.3
* driving ' '
barge Piling steel pipe pile or concrete pile >5 - >0.3
Concrete works using Form work >0.2
concrete nixing barge Concrete mixing, transporting and >33
with carries placing
Wind Velocity Rainfall
: : . . (mfsec) (mm/h}
Works at  Earth work Cutling or embankment >10
Land Compaction of pavenieat works with >10
roadroller, tire roller and vibrating
roller
Piling work by pile Steel sheet pile or steel pipe pile or >10 >10
driving rig or piling concrele pile
machine of crawler type
Concrete . Forming, fabrication of steel bar, >3
mixing concrete, transpost and
placing of plain or reinforced
concrele
. Concrele pavement 1]
Cutting or welding steel at site ' >85%
painting for unli-corrosion ~air humidity

Source:  Cost Estimate of Port Construction.

Economic Research Committee. Japan
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On the other hand, as to steel bar is divided into undeformed and deformed and
also classified 6 mm diameter, small diameter (8 to 12 mm) and large diameters (14 to S0
mm) in nondeformed stecl bars.

Steel materials are manufactured as following companieé KARABUK DEMIR
CELIK / Karabuk, EREGLI DEMIR CELIK / Eregli, ASIC CELIK I Organgazi (Bursa),
IZMIR CELIK / Foca (Rebarprp).

4) Rock production

A large volume of rocks of various sizes are required for the port construction
works and projects. Hard rock are available around Marmara sea area and rocks are
classified as following weighi for riprap structures and riprap work, 0 to 0.25 ton, 0 t0 0.4 ton,
0.4to2ton,0to2ton,2t0 6 ton, 2 to4ton, 4 1o 6 ton, 6 1o 15 ton, 6 to 10 ton, 6 to 8 ton, 8
to 10 ton, 10 to 15ton, [0 to 12 ton, 12 to 15 ton.

4.4.2 ‘ Available Constiuction Machrinc'anrd Condition

Almost of the pubiic conslruction works were conducted by the private contractor
and the public agency managed under each Ministry, such as Public Works, Transport and
Communications, Energy and Natural Resources, Industey and Commercc,rAgricullure,
Forest and Village Affair. ' |

At present, most construction equipments for heavy works on land are held by the
private contractors, however procurement of marine construction equipment such as Bucket
Dredger, Cuiter Suction Pump Dredger, Rock Carrier, Rock Breaking Barge, Pile Driving
Barge., etc are available from DLH under the Miniétry of Transport and Comimunications
excluded some contractor’s floating eqmpment:. as shown in Table 4.4. ’2 The bmll year of
these floaling equipment are comparatively old.

DLH will supply and carry out directly designated marine works if required for
the project. ' '

Small Scale Floating Equipments, Tug Boats, Service Boats, Split Dump 'Barge,
Bottom Door Dump Barge, Landing Craft, Jack Up Platform, Backhoe D.redgef, Floating
Crane, Pontoon will be available in local conlractors. However. most of the floating
equipnient owned by the contractor were made in ls!anbu! and various couniries in Europe
and severely deteriorated.  According to the observation at some construction work sites
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TABLE 4.4.2 Foating Equipment Owned DLH {As of Year 1996)

No Name of Equipmenl Capacily Built Year Quantity
1 TugBou _ 1407155 ps 1968 1
ditto 1404 155 ps 1970 2
ditte 140/ 135 ps 1971 1
ditto 240 ps 1954 2
dilto 300 ps 1958 4
ditto 305 ps 1972 5
dilto 525 ps 1985 4
- ditto 2#300 ps 1965 1
: ditto 2100 ps # }
2 Bucket Dredger Normal 660 cu.ovh 1953 -k
' Dredging depth 20 m
Bucket volume 0.5 cum
Steam power
ditto Normal 305 cu.nvh 1974 2
Dredging depth 16 m '
Bucket volume 0.25 cu.m
Electric power
ditto Normal 60 cu.m/h 1974 2
: Dredging depth 20 m
Bucket volume 0.5 cum
Electric pawer
ditto Normal 915 cu.nyh 1674 2
Dredging depth 22 m
Bucket volume 0.75 cum
. Electric power
3 Cutter Suction Pump Normal 860 cu.m/h 1961 1
Dredger Dredging depth {6 m
Discharge length 800
Electric power )
4 Floating Excavator BEKC type : 1985 1
: Reversed bucket 2.2 cum
Dredging depth 7 m
405 ps ) :
ditto BEKO type ' 1991 4
Reversed bucket 2.2 cu.m
Dredging depth 12 m
405 ps
ditto BEKO type 1992 3
Reversed bucket 4.5 cu.m
Dredging depth 15 m
455 ps
ditto Reversed bucket 1.15 éu.m 1970 1
dilto Reversed buckei 1L.91 cum 1954 2
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TABLE 4.4.2  Floating Equipnient Owaed DLH {As of Year 1996)

No Name of Equiprment Capacily Built Year Quantity
5 Barge with engine 500 cum opening at middle point 1935 2
2#300ps aotor drive ]
ditto 50 cu.m opening at middie point 2*300ps 19%0 6
: motor drive :
-diito 250 cu.m opening at middle point 300ps 1991 i0
motor drive :
6 Clape barge 300 cu.m : 1954 1
ditto 300 cu.m 1269 1
- ditto 350 cu.m : 1981 2
ditto : 150 cu.m 1984 "2
ditto 350 cu.m - 1985 2
dilio 350 cum ] - 1989 2
ditto 400 ton 1960 1
ditto ' 400 ton ' 1965 1
ditto 400 ton ' 1970 1
ditto 400 ton - : 1974 2
ditto 290 ton ' 19580 -4
ditto ' 250 ton ' 1966 2
ditio 250 ton 1971 3
ditto 3003 ton - 1960 1
ditlo ~ 130ten 1954 §
ditto 200 ton 1901 2
7 Barge 100 ten-Coal : . 1934 1
50 ton-Water ,
8 Pontoon 03 ton ] - 19606 - 2
9 Pile driving barge Winch 7 m Hammer 5 ton S 1970 i 1
Carrying capacity 180 ton -
16 Crane barge Lifting capacity 60 ton ) 1554 3
Reach max 18 m .
ditto Lifting capacity 80 ton - : 1961 2
1

ditto Lifting capacity 60 ton : ' 1955
Reach I5m:  30ion : :
Reach 10m:  451ton

ditto Lifting capacity 40ton - - . 1951

§] Rock breaking barge " Weight 6 ton . - . 1954 2
1.25 mstcoke: 25 time/min :
1.5 mstroke: 50 time/min

12 Driver boat #- B T 1960 #

Source: DLH at Istanbal in Turkey

around Marmara sea, fand equipment input is maximized because of availability of
equipments.  Constsuction equipment for onshore activity is as shown in Table 4.4.3.
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TABLE 4.4.3 Constiuction Equipment foi Onshore Activity

No Equipment Capacity
| Crang
3] Crawler Crane - 40~ 2501
2} Mobile Crancs 1I5~601t
1) Tower Cranes 14 nvt ~ 60 m/ 2.3t
2z Teuck )
1) Off-highway Dump Trucks 25~501
2} On-highway Dump Trucks - : 19~351
1) Tire-wheeled Tractors . o33
4) Water Tankers : oo . 15~ 30 cum
5 Fuel Tankers 10~331
)] Trailers : - 16~301
h Agilator Cars - - 4~12cum
3 Soil and Quarry Works
1 Butldozers : : 140 ~ 460 HY
2) Wheel Loaders - 04~T79cum
3 Graders 135 ~ 200 HP
4} Vibration Roller S0kg~32.4¢
) Hydraulic Excavators 09~30com

6) Drilling Equipnents
)] Crushing and Screening Plants 85 ~ 400 t/h
3) Compressors

9 Subsoil Improvement Machines

4 Concrete
1 Truck Mounted Concrete Pump 60 ~ 80 cu.m/h
2) Stationary Concrete Pumps 25 ~ 75 cu.nvh
3) Batching Plants 25~ 70 cu.m

5 Paving Equipments
) Asphalt Distributor
2) Asphalt Finisher
3) Asphalt Mixing Plaats

6 Miscellancous

Source: DLH & Contractor’s Data at Istanbul in Turkey
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4.4.3 Bastc Conditions for Cost Estimation
The main conditions for the cost estimation are as follows:

{1) Construction costs have been estimated in principle using the pnces and rates obtained in
June 1996 : '

(2) The inflation factor has been excluded from estimation,
{3) The exchange rates of US$ against the TU[kiSh Lira (TL) and Japan ch (¥) are as
foltows:
USS | = TL78,400 =¥105
(4) Rents or compensation for land requisition will be excluded from the cost estimate.
{5) The cost will be divided into Foreign and Local portions and the forelg,n portion will be
including following category.
1) Foreign currency portion of equipment (depreciation cost for imported equipment)
2} Imported materials and products
3) Foreign currency portion of indirect cost
4) Cost of engineering services by foreign consultants
{6) Physical contingency will be 5%.
(7) The engineering services fee will be 5%.

4.4.4 Preliminary Cost Estimation

A summary of preliminary cost estimation is presented in Table 4.44 to
determine a reasonable layoul of Part Master Plan in Tekirdag and estimation of cargo
handling equipments is as showa in Table 4.4.5.
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TABLE 4.4.4

11327

Summary of Construction Cost Unit:  *1000USS
Facilitics li‘plh(m) iengthim)  Pland Planl-3 Plant-4  Plan2 FPlan2-d  Plan3
Container Berth -4 350 18514 13715 1861 183644 15,798 18,583
Container Beth -12 490 23657 23304 -23,342 23538 IRR21 23679
Grain Cargo Borth -i2 240 10971 10734 10753 10720 8629 10491
Geneeal Cargo Bonth -1 570 22628 22569 22293 -_ 223137 12929 22480
Dry Bulj( Cargo Berth ;7.5 390 10,286 9,908 9,966 10,021 5676 16,191
Smalt Ship Berth 4 150 279 279 2196 279 279 2,79
Revetment 84,251 27497 25,294 68,101 87,556 97,974
Break;\ ater 700/150/ 1 8,285 B6421 77631 25868 36575 57848
10¢
Causcway 420 15,771 16,789 { 5,998 - L16S 7,850 0
Road & Tunnel 8,761 876l 8,761 . 8,761 8,761 0
Reclamation 1 S,i 7 33578 34381 30529 20288 43,761
Basin Dredging 029 6330 4,19 2,197 2226 4,196
Building 1131 773 14 1Ad 17d 10
. Tolal 342854 275226 262,266 233047 235639 299733
#6 #4 43 41 #2 T #S



_TABLE 4.4.5 Rough Cost of Cargo Handling Equipments Unit:__*US$1000

Berth Equipment Capacity Unit  Numbér  UnitCost  Amount
Container Berth Gantry crane 40 ton set 6 5,760 © 34,560
Transfer Ct-ane 40 ton set 20 1,170 23,400
Top loader 40 ton sel 2 360 120
Tractor set T 44 0 3,960
* Chassis 207 1 40° set 62 36 0 29
Forklif 274 ton set 2 a5 1,080
CES sqm 10000 0324 3,240
Maint"ce facility ' sqm 2,400 0.33 92 7
Office building sgm 3,000 1.2 3,600
Sub Total - 73,584
Grain Becth Silo 45,000 ton is 1 32,760
Loader 300 vh set 2 2970 5840
Belt conveyor 300 t/h 500 m m 2se1*500 3 7 3,000 |
Sub Total 41,700
Bulk Berth Shore Crane 10 ton' set 8 2,970 - 23,760
Sub Total 23,760
General Cargo Berth Shore Crane 10 ton set 4 2,970 11,880
Forklift 24 ton set 13 45 585
Focklift 10 ton set 13 Bi 1,053
Cement Unloader 200 Uh set 1 1,000 1,000
Belt Conveyor 200 Uh m 500 2 1,600
Sub Total 15,518
Total ' 154,562

4.45 Execution Program

Long term development schedule of the new port is shown in Figure 4.4.1 and the
procedure of new port construction is shown in Figure 4.4.2. '
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Year 2009 Year 2011 [ Year 2013 S S |
NG Name of Facility NO Name of Facility NO Name nf:rl' Facility
1 | Causeway 9 | South Revetment-1 17 | (-7.5m) Dry Bulk Catgo Berth
2 | Dockway 10 | West Revetmenl 18 | East Breakwater |
_3 North Revetment 1i Temporary East Breakwater 19 (-1dm) Basin

4 Inner Ship Berth 12 | {-14m) Container Berth 20 | (-i2m) Basin

5 | Temporary Inner Revelment| 13 | East Revetment 21 | (-43m) Basin- - *

6 | Inner Breakwater 14 | South Revelment-2 22 | {-7.5m) Basin

7 | (-2m) Container Benb | 15 | {-12m) Grain‘Cérgo'Beﬂh _ ' ;

8 | Temporary East Revetment | 16 | {-11m} General _Crargo Berth

FIGURE 442 Procedure of New Port Construction -



4.4.6 Implementation Plan for Short Term Port Development
(1) Construction Facilities
1) Site establishment

~The contractors will be required 1o establish their own temporary site facilities,
such as sile offices, storchouses, workshops, conslruction yards, ablulion facilities, stockpile
area, access roads and temporary jetlics.

2) _VEleciric power supply

Electrical power from the public supplier is available at the construction sites.
However, it is considered that the coniractors will supply their own electric power generators
which can be moved about the site, as required.

3) Water supply

The contractor will be required to provide their own water supply.  This could be
provides by way of ground water wells or transport to site by tankers.

4) Sanitary waste disposal

The contractors will be required to provide theic own sanitary waste disposal
systems, to the approval of the relevant Local Authoritics.

5) Procurement of construction equipments

‘The factors which affect the selection of equipment for a particutar marine work
and which also affcct the equipment’s performance can be divided into following three
faclors.

a) Constructual factors: The consiraints placed upon the proposed equipment due to the
nature of the work being carried out and any contractual stipulations.

b) Operation factors: The influence of the site location on the operational cycles of the
cquipment and construction method.

¢) Environmental factors: The environmental lactors o be considered in the light of the
extraction and operational methods proposed.
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(2} Implementation Program
1} Pre-construction stage

During design s!age another months are required inlermittentiy for tendcrin'g of
the contractor, evaluation and negotiation which culminates in the awards of the contracts.
The construction works therefore will start from January 200t. For the Shoit Term
Development Plan, a construction period or about four years construction period is allocated

In accordance with implementation program, some preparation works shall be on
time in order to avoid any delay of the implementation of the project. '

* The necessary aclions indicated below.

Loan arrangement
Selection of consultant
Land acquisition

Right of ways of site access and quarry site, if required

Tendering for contractor _
2) Construction quaatities

The construction quantities for each facility in the Short Term Plan are shown in
Table - The main construction materials which have been estimated based upon
the foregoing preliminary design are listed in Table 4.4.6.
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3) Preliminary study on constsuction procedure
The construction niethod of major works is brieﬂy described below:
a) Dredging and reclamation

The required dredging volume for the basin is estimated approximately
103,000 cum. Dredging material will be dumped into the reclamation area by the clape
barge at the time of pactial completion of wharf or revetment. _

The most material of reclamation will be conducted by borrow materials to be
obtained from the land borrow area as well as sea bottom area.- The top layer of the land
reclamation fill will be sufficiently compacted to provide sufficient bearing cépacily for
heavy traffic load of cargo handling equipment. ' '

b) Wharf

At first, the foundation rubble will be ihsl_al!cd aﬁd concrele block ;uvill_be enough
from the produclion yard with flat barge and tug boat. It will be placed in the planned
location with crane barge. - o

Finally, reinforcement concrete will be pla'ced. for the apron of the wharf
including mooring bit and other relative facilities.

c} Productivity

The targeted productivity of major works in the project has heen compiled as
follows: 7 )
i) Dredging Work
Grab dredger 7 7 ' l?,[)(})()@u,.mlmoqth -
Cutter suction pump d;cdgér o o 230,QOO cu.m/month -

ii)  Dumping of rubble and armored stone 200 cu .mfday _

iii)  Leveling works of rubble mound ~ 9 sq.m/day/gang.
iv)  Fabrication of concrete b_locki C o 15 nbs/da':y '

v)  Leveling of backfill stong = -""t 16 sq.m{day/gé'n:g
vi)  Reclamation of borriox;f_‘xilal:cri;al:s ' ﬁ,OOOqﬁ.fMdgy
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4) Construction schedule
‘The construction schedule of the project is shown in Fig. 4.4.3,
5) Construction Cost

A summary of the cost estimation is shown in Table 4.4.7 and yearly investment
schedule is shown in Table 4.4.8. :
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1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2001 | 2005

I

flem

Preparation Works
1. Obtain funding
2. Land acquisition

3. Selection of Consultant

IL

Detail Design
1. Reviewing work on FiS
2. Detail design

3, Preparation of Tender
Documents

4. Prequalification of
tenders

Preparation Works for
Construction

1. Tendering
2. Tender evaluation

3. Award of coantract

1V,

Construction
1. Mobilization

2. Construclion

Maintenance Period for 12
Month after Completion of
Construction

FIGURE 4.4.3

Preparation Works (Government)
Engincering Study (Consuliant)
Construciion Works (Confractor)
Mainlenance Period

BE L

Tentative Short Terin Development Schedule

11-336






%001 %0519 %0588
29V L9651 PLLUOWO 66 LrLS6509 IVLOL ONVHD
691288 0 FoLZeTL 1 1 s64 Buuesuliug| jueynsuos
SLEEYg oL
BRCIND 3
000'629'2E 0 000'S29°TE L 51 Woewdinby Juypueiy|  Bunpuey
616 00L'S gelell'y NS T [ % ACUSIUIIIOD) (RS AL JAOU S UIIEO
CIoRL0OPLL CBC ZOL V6 061653 61 USEED 10 Vo)
G006 S 00 BIL Y O0RFLS vI0) 93
000'er 000y 0 oL 0 003 wbs uonoedsy] wosNg (g
GO0 08 00009 0 t ) 003 wbo Bwuwnn Buveup{y
000'009'E 000'0Y7E o000se  losoL ozl 0008 wbs (4E) @O0 WoglE
000968 00ZLLE 00g'8LL [$:44 &6 00z wbs AlioR 4 esuRuSIBN 7
000’967 1 000°001°1 000'951 &Lz & 000y wbs sS40}
[ST-TrY
Bupnng
§IE 7e9 90+ CBEEv5 68 066 096 81 TEE
68GZL1S EEL 89CY L98'E06 51 3004501
SRL 167 L0l 259 ¥ 68 eel1i0gl
£22 199 YT ZL¥EL 1%L Qhg
ordcgn 4k SLULYL 0sL't L've ! 0sL'L wno HeAnD xog| g
BPLLST 9REZEZ L'y 4T £0 741 wbs weweArd yeudsy|Z
051'68% 0sT'2el 006eL 5L 90 006'521 wno uoIEARDXT Yel] |
|euun
proy
CoTLSLE [ ATEY £48%18 W04, 4t
(11828 966'Ly £05'¢2 2’66 62¢ 108 wne (S'Zep)ueNn] A0g 6
51262 865'19Z 165708 geel e'Gi vt wne (CwpYUOAIND X088
090201 0L 1°00L 0681 592 50 0gL'c wbs WRUGAR Y YOUIBY L/
0¥ LS §50'67 LEE'8 FAT) L 1511 wno #5007y 950 NS
§01'89E Ser'Lie 2905 6ty { 2L wnol  (od/BI0|-1)euoly 058G 6
SvesE cLo'ee 8§28 L'6E 90 Zud urno |19 SYQICUST PGt
L6962 £T9'122 Srl'St 6t 9oL Le8y who (0d/31) PUOLS LOULY | £
el AL 21LL0e Lra'voL t'6b gal 6279 wWNo|od /MQOG)PUDYS JouY PuZ |z
BLELSE pIgosT | LLSOLE g'sy 9t 16¥'8Z wna uny Auengd iy
WoZk=ll  AVMesnes
£89200% Fe09ES & <09 99r 6L qng
sviilg 015289 ceg'eTl e 121 1£9'04 wno W= QUOIS oLy |
956'pLE L 050'969'L 90E'8LT Sy 'L 069'LE wno punoy Auwng |z
£95'01S POSLS! ¥90'68 8 & $89'61L wno peg jo MSTM NLCY| L
LT
XQP.ﬂ ..r.mﬂw
wogts"T| Aesodwe;
To0T0C T BETTIT 519061 oL Gre -
LYL90E ELT9ST vLiv'eYy A gzl LeL't wng SUeS aGY | Z
000°566 LEE'TSD PPl Y 9L £oL8l whojuny ALRNG ;0 PUNOK HOOH | |
._Du.otfoem
EOOH.IL -_OC._:
LICEY 90 E65 € pS9 il je) ang
SZL9ZE'L 058°¢e8 L (144 1e [ 06062 wne jusluaARd AjaIOUC) |§
BT FAN: 0L8'29C £l 0 Ove'L9L wne wonaweoey | [
099's1 099'1 00051 991t 005 L oL ou PROQ 19
000’221 000’21 000'011L 003 008'S 02 ou Jepusd; G
200°'158 059't89 Zir'orl 1'% (]} PYE'EL w'no sucg Buing yovg )y
LareLe yar'ive gZL'oe gLl L 69c'y wno iIEM HoOg 93eiouo] | g
SZYLLE Zevise FL6'6E &9t t'e SEg'y wno WIOY uERpUnGL | 2
0 0 0 ] ¢ 0 woo uoiEARSXT peg| |
UM
F_OONE Q._r_w LOﬂc_
COURLEYS BL6'590'6¢ YO CITS el ang
¥69'SEL vEr'esL 08¢ ¥ig 1'p 9652 wno JUGWGAR 03IOUOD |G
vy 9¢5'9¢ L128'y zs Lo 0L0'L wno Buig puvs|g
o6L'Tse LISLee 6LT5T $HL ¢'e vl6'2 w'ne 1edeang |t
oss'oLr'y YeLoLE'E L0t oy 161 cLZeL wno 12=3°0 UONS Jouy |
B0L'EEL'C VEL'PEE'S PL6'B6E YLy L8 95 sY uwrno AT a9y 4|2
£5E'5E6L'9C SQUER6'ZT gai'oLL'es  |Sy 'L 5T 018 urno(uny Auenp o punoy ¥ooM | L
woen' L=p71
woCt=£1
F_Owﬁuﬁ ucvrr_ugﬂw_
wosZ=L| AMesotwe)
01006 62 VEGGOLPE 9LE660'S we), qrg
1991681 696'66Z1 A5 Y gLy 81 96142 wno S R TEIE]
999°208°7 0E0'Car'e sLo6ee 1'Z6 i) orL9Z wne 1g yodene) (g
S06'20€°T ¥655T8°L Lig'sey 9'6f ZeL 99L'98 wno 1Z-5°0 HooY douuv b
08%'81e 100'LTL 68873 273 5'g reo'e wno e eyesouot it
GILPRYLL srLeere LLE'CES' L |95y Ll 161402 wne punop %00y askg|Z
68P'EES": Z66°L303 erevi'e 18 £ 660'850°L w'no POg JO SIS NOOY | L
Wog=sT| ueuneasy
wogp=e] YIneg/isvl
06L'EEL 9 L618¥9 1 65680 190 ) qng
L29'6Ley (g d T4 81'e i 1'0 gLe'le wne Weweard pur ) 171
009'651°0L 009'168°9 oo0'sLLE (L ) 000'95E9 wno uoRRWROeY 0]
ok 1) 0Ly'Zel gce ¥ie L0 085S wno WSURARY | §
oro'Ls 816 ZZL06 z'19 1'g00s 51 sou pawegagl g
$O660Y £02'E £99'90V 1zt £'99291 |62 sou depuey) f
680°65 56296 058 Uiy 90 Lt wne LONEPUROL B1RI0UOD |G
902081 v5geY1 AT AR 92 9'g 0L9'S wno %20 UONUPLNOY WY1 g
B06'0IST £08650°2 801'19p ¥y A RZEYE wrhg SUOLS OB
226'16E'9 VLTS L6y 6 z3 £96°E9 wna 1M %O0Ig 930D (£
OIS SCLSBOT £50'96¢ oy 6L 0L0SY wno WOAY WONEPUnO4LE
00L'901 £99'85 SL0'8p 2e gl §£9'92 w'no ueiwAROx3 Podit
WOG+O0 §+06P=1 yueg
._wc_cukoo
(WOSHHRYM{WY L -)popnod] (W2 L)
weL S} o4 27 o4 AYIURAG T pun Way| oM, vouS
WNOWY Golid Yun ]
(§:340) 1mamdoPAd( WAL, HOYS JO 3507 mondnNsue) ()L TIIVL

11-337












Table 4.4.7(2) Summary of Construction Cost for Short Term Development (Uait : $)
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Unit Prica Anmount ]
| _FPlaxa Work ltem Unit Duantity FQ LC fc tG Totat
{-12m) tr fpdad{- 1 €mlWhar R 50m]
Conta'nar
Berth £=430+100+50m
Sub Total Is 1 5085503  21,843191 26.733.790]
East Socth|Le-400m
Revetmant |Ls=850m
Sub Total Is 1 5639378 28200934 29,.900319
Tergorary [L1=2900m Connacting
Revetmant |L2-810m, West revet't
L3:430m East Smafl
L4=1030m East Dockway
Sub Total Is 1 5312024 28065979 343718007
tnrer Ship  [F200m ’
Whacl )
Sub Total ts 1 728654 3,593,068 4321752/
Innes = 100m
Bieakwales
Sub Total Ls 1 190615 RIRE) 1,301,743
Terporary [L-130m
Eask Breax
Water
Sub Total Is 1 438605 2535 084 3002859
Causewyy [=420m
Sub Total Is 1 514853 2637436 3152292
Raad
Tunne!
Sub Total Is 1 19,412 581851 £81,223
18017133 85,314,652 103,451,785
Utilities % 1 5% 03857 4268733 5112583
Total 18,980,830 £9,842,385 108624374
Building
Works
Sub Total s 1 674,800 L1820 5,354,000
Tolal of Const'n 19635190 54342585 114018374
Cortingancy Fhysical Gontingency s 1 882,789 4718123 5100519
Hardlirg Handling £qipment is 1 3282500 0 32,625,000
Equipment - -
145843374
Consultart {Ergineering Fea s 1 72332168 0 1,332,189
GRAND TOTAL [ ALY §9.080.714 159,616 482
18 50% 81 50 100%









TABLE 4,48 Yearly Investmant Schedula

T10TAL | st YEAR 2ed ¥ Srd_?{_q_u_‘ 4th YEAR BhYEAR Gth YEAR ThYEAR |
Ha _Workftem ) Foreian ] Local | Tatal | Forgmn | local | Total | Forem | leca! | Total | focemn| Local | Totdd { Forelani  Locdd Total foraign §  Llocal | Total | Fereign]  Nocal | Tota' (  Feren | Lecsd Tata!
___ )i~ F2mGontainer Barth —_— - - — —— | [ 1
$.1 |BedExoavation 42315 5BG35) . 106.700| _ — 45013 =8683 106,700 S P e B U DR A
12 _ |Fourdation Rock 56053 2095155 2,451,808 ; _ 358053 2035133) 2451808 i . _ N ) N |
13 |Concrate Black 524407 5833428 @ 8351923 _282g48] 2910713] 3ilaedi] 2622431 2318744 3118962 - —
1.4 _ |BactAa Stona santcd] 2069800 251099 —— 132332 620941 153273 3Ge. 14| 14438427 475182 -
15 _{RatFoundatien Roch | 317%2] 148,554 180,308 _ S - N S 30,352]  _ 1485%4) 18D 3CE
[18  {Corceates Foundation §50] __ 58238 59089 . - ) I _ 850] s8238 59059
v Ferdsr X 406683} 3303] 403568 . . I S RS 1 4086483 3303 408 §€4 .
18 |Bv8olacd smz?| _ 9i8 91,010 _ l I | ) _soazz| eis] 9040
19 |Poament . 355 182,410 [2:7X: 70 ] S B | o38%) _ 1%24NW)| w282 |
110 |Pactarmation 3118000 8.991.600] 10189600 - N 2.175.000]_ 8991600] _0183800] ] o N I ]
L1 [Yard Pasarent 8192 4705445] 43713821 : _ b T T T mape|_ azosass] a2i3en
2 East South Revelment S 4] o _ _ — b _
121 |Rock Wasts _ 3145437} 8381892 _14,533.489 I 3145437 8331992] 11.5334339) I —
22 lBassRoe\Mourd | 153531} 9489348] 1103418 R 131685 4,724875]  5%423682]  181635| 47448741 5542309 ]
23 |Corcestawad I sizse 131004 818850 1= 1 | | siges 131,001 818,890
24 Armor Rock 0 4-2t | 435300 1,623 54 2308805 _ . . - N 485311 1823584 2308903 ]
25 Tateapot 5t 33t 24630% 2802658 S Y RN J 339,834 2463030 2302655
28__ |FiterLayer _ S1672)_ 1293963 1351 64) 7 o sie2| 12e9sea]  rasiza| ] R ]
3 Tergorary Ravelment - Y] o - B N —]
31 [Rock Mound of Quarry Bl 3116188 22583185 26,239.353 D B I 1,510.447 9555274} 10855741 1510487} 0185274] 106057414 735234 4592637] 534181 1 N O
32 [Fater Layer | 355914 2334734 2733108 N T N _ | ] | R 1 193,437] 1,162,251 1366854] _199.437 1L162.341] 1,3681854 ]
33 |Armor Stons 02-2t 1106422 1310558 5478530 R D - N 2i6608] _ #a2639]  111p2a8} ss32us] 1335278 2733490 713.806]  B4z633} 1119245
34 |Parapet 25213 221511 252,130} S ] - 1 _ 25279}  22050| 252,790
135 |Sand Filling Lrd] 385858  M4p i . I DR S €1 ) N | X1 BN X} | |
38 |Corcrata Paverart 250 133,434 133,524 B S S P | . I _ 7___"_,:]__ 280 133434 133534
4 trvas Ship Barth R I I [\} I S 3 — R S SR
|41 Bad Excavalion e 0 . Q _o . Q o Q I I I . .
142 ] Foundation Reck 39974 231,452 211,428 _ : )39 21452 214,425 I R .
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48 {Corcrots Pavament 2515 1,323,550 1.328,125] 1 N C 2815]  1.3235%0] 1328125 I 1T
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5.1 |Rock Mound of Quacry 142143 852851 $93.000 i I P I ——— . 1,___!_42143 852857 535,000,
52 |Arior Stons 04-21 1241 58213] 310 - . . 1 | asata| 258213 tm1al
L] East Braakaaler . ] . R I o
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33 [BoxCebva 1759 142,175 143525} _ — N 815 73,598 13283 815 73588 14,483 e i N
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1 Hardling €quipmeat F2825000) __ 0 3262500} _ 32825009 0} 32625.000
12 _|ErgresrogFes F3I21E8 [ 71332183} 1284168 _o12s4148] 784000 o] Is800d] 218000 ] 818.000{1.392.000 O] _1.3%2.000] 10000001 o|__100000011000000] Q] 1.000000f 1000000 Gl 1000000
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{ 3) Engineering Works on Future Actions
{) Detailed Enginecring Work for Short Term Development of New Tekirdag Port

The Stage [ development of  the project should be completed by the end of 2004 to
handle container cargo from/to Thrace region. To ensure the target completion dale, it is
aecessary for DLH  to continue detaited surveys and investigations in accordance with
the feasibility designs for the Stage | developiment of the project, preseated in this report.

When an international consulting firm is selected by DLH for the detaited cngineering
work of the Stage | development of the project, The following surveys and investigations
should be conducted and cempleted by DLH by the end of 1998.

a) Geotechnical Investigations at Centainer Terminal Site

For the purpose of the detailed design, it is recommended to conduct a sonic
prospecting profiler with some additional core drillings including at least 3 dnlling
at the sile.

b) Detaited Design
The detaited designs will include the following works.

® Review of cxisting data, information, reports, technical papers, feasibility
desipn,, ete. related to the project

B Review and re-assessment of survey and investigation data carried out by DLIL

B Planning of supplemental surveys and invesligations for the purpose of detailed

- designs -

®  Exccution or supervision of such supplemental surveys and investigations to be
carried out by the Consuitants, DLH or local subconiractors, and preparation of
an Investigation Report.

m Preparation of tender designs for all project facilities, and preparation of a
Design Report

m Preparation of Tender Documents for each contracl -package, consisting

generally of the following,
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Instruction {o Tenders
Generat Conditions of Contract
Conditions of Particular Application
Contract Formns
- Form of Tender with Bill of Quantities
Form of Agrcement
Form of Tender Bond
Form of Performance Bond
General Specifications
Technical Specifications
Tender Diawings

8 Preparation of construction plan and cost estimates in the form of priced Bili
of Quantities with detailed breakdowns of unit rates and prices to facilitate

tender evatuation

Pre-construction Services

The pre-construction services witl include the following works.

Assistance to DLH in pre-qualification calling, evaluation of pre-qualification

and selection of qualified applicants for tendering

Assistance to DLH in tender procedures such as: (1 ) issuance of tender

(ii ) answer to tenderers” questions during the tender period,  (iii ) pre-bit
conference with site inspection by tenderers, (iv ) opening of tenders

( v ) tender evaluation, ( vi )sclection of the lowest responsible tenderer for
confract award, ( vii ) contract negotialion with the successful tenderer,

( viii ) preparation of Contract Documents, and ( ix ) contract signing

Construction Supeivision

The construction supervision will include the following wosks.

®  Preparation of construction drawings as nccessary
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Review and approve the Contractor’s drawings for both permanent and
temporary work

Review and approve the Contractor’s construction plan and time schedule
Site design changes and issvance of Change Orders to the Contractor

Quality control of the Contractor’s conslruction works

Progress control of the Contractor's construction works including issuance of
Hand-over Cettificate, Completion Certificate and Maintenance Cerlificate

. Payment control to the Contractor including issuance of Payment Certificate

Settlement of Contractor’s claims for increase of Contract Price or time
extension for completion
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5. Management and Operation
5.1 Rele of Public Sector in Port Development, Management and Operation

Before examining the system of port development, management and operalmn it is
necessary to consider the role of publlc sector in general.

Concerning the port operation, private sector is gencrally imore sensitive to the
customers’ needs and can provide betler service compared with public sector. On the other
hand, though the pﬁvatc sector could be more efficient in pursuing profit, it tends to take only
short term and narrow range of matters into consideration. As a consequence,

(1) It might cause many kinds of external uneconomic results, such as congeslion of roads
around the facilities or some kind of public nuisance. Finally necessary invesiment by the
government is needed to prevent such external uncconomic resulls.

(2) It could happen that future expansion is impossible or inefficient and private sectors
cause losses of national resources.

(3) Private sector can not afford to carry eut a project related to the regional development
which requires a considerable term for malurity, although it is profitable from the
viewpoint of the entire nation’s weifare.

As Lo the other aspect, water area of the sca or other public water area is common
property belonging to all the people of the nation. Reclamation is an aclion 1o convert
comimon properly into a specific estate. If such an aclion is limitlessly allowed to ény private
sector, any individual can convert public properly into his own property and he can treat it as
he likes. It could probably be the cause of trouble in the future in the light of the entire
national profit. In Japan, any reclamation of public water area is, in practice, not permitled to
any private sector. Only sectors considered to be public can obtain permission for reclamation
of the public waler area. In most European countries, tands in the port area are possessed by
the public sector. This is based on the concept that those lands are very valuable and there is
no alternative for running port function which is inevitable to support the life at the nation.

The role of the public sector in the port development, management and operalion,
may be clarified as follows referring to the above concepl: |
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(1) The master plan of a port must be drawn by public sector, taking such matters into
consideration as the efficient utilization of national resources in the long tean and the
necessity of a port in the light of regional development, It is also important to evaluate
the project from the national cconomic point of view taking all relevant investment
excluded in the project and all external uneconomic results caused by the project into

~ consideration. :

(2) Land reclamation and possession must be performed by public sector.

(3) In casc that the project, which is necessary in line with the regional development and is
expected to require some period for maturity, is regarded as cconomically feasible in a
long range of time but no privale sector feels an interest in constructing and operating the
facilities, public sector must construct the facilities and even operate them.

5.2 Patterns of Port Development, Management and Operation

Possible patterns of development, management and operations for the New Port are
shown in Table 5.2.1.

TABLE 5.2.1 Patterns of Por{ Development, Management and Qperation

Patiern A BNSRME C D E . F G i
Master Plan ' o)
Breakwater 1~
Dedging | "} &
Constsuction] Reclamatio o
Terniina} 9
B land:G*
Ownership | ®*| terminal: @* Ok
- | (land lease) : S :

. ? o - 0O - O
Berthing Scheme ¢ (Exclusive®) (Priority”) (Open™)
Operator & " |Onz o' Iolz @» I On
Tug & Pilot : Qo O '

O rublic @ Private .

— Recommended Pattern
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The main merits and demerits of each factor in these palterns are as follows;

(1) Master Plan
1 - Merit
The master plan can be drawn by taking such matiers into ¢onsideration as the
efficient wiilization of nalional resources in a long term and the necessity of a port
from the viewpoint of regional development,

(2} Construction

2 - Merit _
In case that private companies do not get interested in the project in spite of the
necessity for development from a national point of view, the projcd can be promoted,
{In the case that public sector performs reclamation) inappropriate and limitlessly
disordercd development of the public property can be prevented.

2 (A, B) - Demerit
Prior-invesiment - like breakwater, dredging or reclamation - provided by public
sector before starting of the project by a private company may rise to a huge amount.

3 - Merit
Since a private company builds the berth, public sector does not need to provide
funds. Therefore, the paltern A and B are useful when public sector does not have
sufficient funds and construction of the port is urgent.

(3) Ownership
4 (A) - Demerit _
Because the berths are occupied by a private company for a tong time, public seclor
can not improve facilities or equipment easily in case of need according to a master
plan in the future, In particular, in the casc that main berths of the port are occupied
by a specific shipping company, there is the risk that public sector cannot control
overall management of the port. |

5 - Merit S
In case of need according to a master plan in the fulure, public sector can improvc
facifities or equipment on the basis of owncsship of the land, althcugh the berths are
occupied by a private company, '
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6 - Merit
Since public sector owns the berths, public sector can improve facilities or equipment
easily in case of need according to a master plan in the future.

(4) Betthing Scheme

7 - Merit
The shipping company (the builder of the berth) can make its own berthing plan, and
can control the overall operation from entry to departure to/from the port.

7 - Demerit
There is the possibility that only one shipping company can use the berth and other
shipping companies stop calling to the pol. .

* There is the risk that benefit of port development is monopolized by specific private

CORpanics.

8 - Merit
The selecied shipping company (the fessor of the berth) can make ils own berthing
plan, and can control the overall operation from entry to departure 10/f rom the port.

8 - Demeril
There is the possibitity that only some selected shipping companies can use the berth
and the other shipping companies stop calling to the port.
There is the risk  that benefit of port development is monopolized by specific private

companies.

9 - Merit
When public sector wants to increase cargo volume to a specilic country or on a
specific sailing route by giving priofity to target groups, public sector can manage
port activitics strategically.

9 - Demerit - _
’_i"here is the possibility that shipping companies, which are not prioritized, stop
calling to the port. '

10 - Merit

All shipping companies, especially small or medium-scale companies which do not
have enough funds to own or lease private berths, can use the berths casily.

11-349



(5) Operator

. 11 - Merit
Since the contracted stevedoring company opefales cargo handimg for the spccnﬁcd
shipping company, cargo handling efficiency is high.

11 - Demerit
Since private companies operate cargo handling, public sector has to cope wrth an
increase in surplus labour in Operation Division, it may cause a dispute between
public sector and unions. o : . B
There is the danger that benefit of port dcvelopmem is morropo]rzed by specific
private companles.

12 - Merit : . :
There is no danger that benefit of port developmr:nl is monopolized by specific
private companies.

12 - Demeril
Generally speaking, cargo handling efficiency of public scctor is lower compared with
the private sector due to the absence of competition in the market.

13 - Merit L
Generally speaking, cargo handling performed by prrvalc slcvedorlng companies is
more efficient than that by public sector.

13 - Demerit o
Since private companies operate cargo handling, public sector has to cope with an
increase in surplus labour in Operation Division, which may cause a disputc between
public sector and unions.

Development, management and operation paltems of conlamer lcrmmals in the
world and bulk terminals in Europe are shown in Table 5.2.2 and 5.2.3, respecuvcly In
most of these ports master plan was drawn by publlc sector. Reclamation work was also
carried out by public sector in most ports with the evchplron of Hong Kong conlamcr port
and Nordenham bulk por, while terminal operations have been carried out by private
companies in most ports excluding Dunkerque port.
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TABLE 5.2.2 Development, Management and Operation Patterns

of Container Terminals in the World

. Yoko- | Singa-| Laem Hong ' - Los
(Port My ma | pore | Chabang | Kang [CO1OMPO| MmOV | apees
Singa-| .. .. Hong Sri
Counlry Japan pore Thailand Kong Lanka Germany US.A
Master Plan O O O QO O QO O
_ Redla-f 5 T O | O ® O O O
Conslruc- | malion
fion "i’;“‘ olo| o & O ® o -
. ' Land: O Land: O
Ownership O O o . Terminal: @ |Terminal: @ -
O &
Operator ® O . @ ® O ‘ Q 7 0_
Tug & Pilot @ | O O . ® O ® . &
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5.3 Development, Management and Operation for the New Port

" Based on the analysis above, recommendations on the new port development,
management and operalion are as follows:

(1) Master plan for the new port must be drawn by public sector and public sector should
administer the pott from the viewpoint of pcople’s welfare according to its master plan.

(2) For the above purpose, construclion of infrastructure such as the breakwater, dredging
and land reclamation must also be performed by public sector and ownership of the land
should be retained by public sector.

(3) Construciion of the terminal including the superstructure and pavement, and its operation
is recommended to be performed by private sector in order 10 encourage efficient cargo
handling. '

5.4 Methods to Support Efficicnt Managemeat and Operation _

5.4.1 Port Promotion

Since the new port is located somewhat far from Istanbul which is the major
consumer cily in its hinterland, port promotion aclivities are one of the most imporiant
factors to atlract poit users and to secure adcquale levet of rcvenue. In order to accomplish
this aim, following actions by a port management body are necessary.

(1) Establishment of port promotion strategy focusing on the most effective target groups of
clients

(2) Under the action program based on the above strategy, lixe po:t management body should
call for sates at shipping compames or shippers through aclive appcals in gcllmg their
understanding on real merits of utifizing the new port.

5.4.2 Tariff

Port management body should set ils tariff at a proper leve! to obtain sufficient
income for maintaining sound financial condition and making the necessary investments. On
the other hand, tariff should be set taking levels of neighboring ports inte consideration to
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allract more port users. Port management body should always study tariffs of neighboring
ports and major hub ports in the world.

In case of the new port, to conquer the locational disadvantage and the customary
commercial practices which ignore rational economic principles and to suvrvive the heated
competition belween container ports in the East Mediterranean Sea and the Black Sea by
allracting mother container vessels, port tariff should be cémpcli!ivc. '

For reference, present taniff rates for public ports in Turkey are compared with those
of other foreign ports in Table 5.4.1. )

TABLE 5.4.1 Tarilf Comparisen between Turkish Ports and Selected Foreign Ports

(Container Handling Charge : US$/TEU)

TurkishPoris | Postof Port of
Loading Unloading Siagapore Colombo
S Ful | s5X2/3=367: 90X23-6001 9998 [ 10670
Empty 35X2/3'=23.31  25X23'=16.7 54.83 106.70
405t Fun | 55X2/3'=36.7; 90X2/3'=600} 14190 | 16005
Empty 35X2/3'=2337 25X2/3'=16.7 79.34 160.05
Transshipment Full -
20it (within 72 & 54.83 34.25
hours) Emplty - .
Transshipment Full - -
40t (wilhin 72§ 80.63 52.00
hours) Empty - -

Note(*): The ratio “2{3” is a coefficient for com‘er{ing the unit of toriff rates from US$!Unit to USSITEY. This
ratio is caleulated based on the asswmption that the number of 20ft containers equals that of 10ft
containers in Turkish ports

According to the financial analysis based on the present tariff for public poris in
Turkey, V(I:-alculaﬁon results of financial indicators for the management body of the new port
are very good. Therefore tariff for the new port can be lowered to some exlent taking account
of the above mentioned sitvation, although the tariff for import/export and domestic cargo is
not at a high level compared with other poits in the Medilerranean Sca or in the world.

5.4.3 Personnel Evaluation and Training System

In order to support the effeclive personnel management of the port management

11-353



body, the following measures need to be carefully examined and applied under the
“appointing the right person to the right position” principle.

~ a) Establishment of proper personitel evaluation and transfer system based on ability and
aclual performance of each stalf.
b) Imroducllon of steady and cncouragmg promohen syslem
c) Provision of altractive positions for able technocrats and engineers
d) Creation of positive incentive mechanism built in the salary/wages syslem

With respect to staff training, the porl management body nceds to develop its own
training courses in order to make up for the lack of expertise in the new port and to improve
container handling productivity. It is also important to instill in them cost-conscious and the
need for efficiency in conducting lheirrduty and assignment,

’l‘hc following lrammg courses are neccssary to foster capablc operation staff,
operalors and cngmcers

(1) Training for adminisirative staffs

In this course staffs can gain basic knowlcdgc on general administration. For more
details mc!udmg financial management, accounts system, related laws, regulations and so on,
course for each expertise should be established. ‘

(2) Training for engincers

For beltter understanding of port construction and maintenance, training (::ourscs on
civil engineering, architecture, electrical engineering, mechanical engineering and so on
should be established and experts for each field should be fostered.

(3) ‘Training for operators

In these courses on cargo handling, operahon of port equipment and s0 on, operators
can atlain a higher level of skill and lhus the cfﬁcwncy of port operations will hc enhanccd

In addition to above mentioned courses, several staff members and opetators could
be sent to foreign ports to acquire knowledge or skill based on the latest management and
operalion or cargo handling techniques. They should pass on their knowledge or skill to other
staffs or operators. Also, specialists could be employed or invited from abroad. Since field
training is very useful for skifl acquisition, the employment or invitation of technical
supporting experts or engineers makes it possible to accelerate technology transfer.
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5.4.4 Simplification and Modernization of Procedures and Documentation

As mentioned in chapter 4.2.2, complicated decumentation proceduses are necessary
for import and export. In order not only to develop trade in this country but also to establish
efficicnt container transport operations, these proceduses and documentation required for
export/import container transport should be simplified and modernized. It is desirable to
accomplish this rationalization by extending the present computer system in TCDD ports in

cooperation with all concerned orgamzahons

At present emply containers are subject to custom clearance in which containers arc
regarded as inapdrlcd commioditics and taxed. To reduce the wailing time of containers in the
new port and to secure smooth door to door iransporlation, relevant customs taw and
. legislation should be changed and customs clearance needs to be simplified in accordance

_ with the European Customs regulations.

5.5 Organization

As a result of the examination in chapter S, part Il , management and operation of a
container terminal is best performed by a private sector, while the infrastructure should be

developed and managed by a public sector.

An e‘iample of proposed organization chart for managing and operating container
terminal in the short term pian is shown in Fig. 5.5.1. Number of officials in the chari is
estimated based on lhc case of a typlcal containes terminal, while number of workers is
calculated using the labor formation in chapter 4.2.4 and forecast cargo volume, Table 5.5.1
shows the number of employees al container terminal in short tern plan.
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FIGURE 5.5.1 Organization Chart of the Container Terminal for the Short Term Plan
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TABLE 5.5.1 Number of Employees at Container Terminal

in Short Term Plan
Section Numbers of employees
_Container Terminal Manager 4
Administeation Depastment {24
.Qperation Depactment L Bl
Maintenance Department 180
C.IL.S, Depariment 191
Total - 447

For infrastructure facilities, number of officials for developing and maintaining them
is estimated to be 2 10 10 according to its slage.
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6 Economic Analysis
6.1 Methodology
6.1.1 Purgose

'The purpose of the economic analyss is 1o appraise the econoniic feasibility of the
development plan for the New Port from the ﬁiewboint'of the national economy.

Therefore, the purpose of this chapter is (o investigate the economic benefits as well
as the economic cosls that will arise from the project and to evaluate whether the net benefits
of this project exceed those which could be obtained from other investment opportunities (the
oppertunity cost of capital) in the Republic of Turkey.

6.1.2 Methodology

An economic analysis will be carried out according to the following method. Master
plan will be defined and it will be compared to the “Without case” . All benefits and costs of it
in market price for the difference from “With case” will be calculated and evaluated.

There are various methods to evaluate the feasibility of this type of development
project. Here, the cconomic intemal rate of return (EIRR) based on a cost-benefit analysis is
used to appraise the feasibility of the project. The EIRR is a discount rate which makes the
costs and the benefits of the project during the project life equal.  Figure 6.1.1 shows the
flow chart of the economic analysis procedure.

6.2 Prerequisites
6.2.1 Base Year

The “Base Year” here means the standard year in the estimation of costs and benefits.
Taking into consideration the base year in the cost estimation of construction, 1996 is set as
the “Base Year’ of the study.
6.2.2 Project life

Taking into consideration the depreciation period of the main facilities and the

construction period of 4 years, the period of calcutation (project life) in the economic analysis
is assumed to be 30 years from the time of consiruction.
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FIGURE 6.1.1 Flowchart of the Econemic Analysis Procedure
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6.2.3 Foreign exchange rate

‘The exchange rate adopled for this analysis is US$ 1.00 = 105 ¥ = TL 78,400, the
same rate as used in the cost estimation.

624 “With” and “Without” case

A cost-benefit analysis is conducted on the difference between the “With” case
wheze investment is made and the “Without” case where no investment is made. In other
words, incremental benefits and costs arising from the proposed investment are compared.
In lhis study, following conditions are adopted as the “Without™ case.

1) No investment is made for construction of new port in Theace Region

2) When handling volume of container cargo fromfto Thrace Region exceeds the handlmg
capacily of Ambarli porl, the containers which can not be handled in Ambarli port are
assumed to be handled in Izmit bay ports and Gemport. '

3) When handling volume of container cargo from/lo Thrace Region and Izmit bay
exceeds the handling capacity of Izmit bay and Gemport, the containers which can not
be handled in Izmit bay and Gemport are assumed to be handled in Bandirma port and
Izmir port. :

4) Under the present condition of Tzmit bay and Gemport, no mother vessel of container
will call.

5) ‘The size of vessels and the working efficiency of cargo handling are not the same as

“With” case

6.3 Econoinic Pricing
6.3.1 Methodology

The purpose of the econontic analysis is to examine thc value of a project, that is,
to see if it represents an efficient allocation of resources in the national economy. The
tocal currency portion of the goods and naterials at market price often includes customs
duties. ‘The labour cost at market price is often influenced by a minimum wage system.
Thercfore, economic pricing should be conducted for the economic analysis.

There are several ways for “cconomic pricing” to be conducted. In this study, the
prices of domestic goads and services are revised to border prices in an effost to determine a
more 1ational valuation. In general, these border prices are intended to represent the
international market value, or the world prices, of these goods and services.

The market prices are changed to border prices by various conversion factors such
as “Standard Conversion Factor” , “Conversion Factor for Consumption” and so forth,
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6.3.2 Method of Applying Conversion Factors

Labor is divided into skilled and unskilled labor. Skilled labor cosls are
estimated based on Tocal market wages, and unskilled labor costs are cstimated based on the
value of the gross marginal product. Economic prices for the labor costs are calculated by
muluplymg these costs by the conversion ‘factor for consumption. Since all the benefits arc
eslimated at market prices, it is necessary to re-evaluate them from the cconomic point of
view.

Convession factor for goods and labor are determined as follows.
(1) Standard Conversion Factor (SCF)

Import duties and subsidies cause a price differential between the domestic market
and the intcrnational market. The Standard Conversion Factor (SCF) is used to determine
the economic prices of certain non-traded goods and services that cannol be dircctly valued
at border prices. ' '

SCF is expressed by the following equation:

I+ E

- SCF=
(1+ D)+ (E-Dg)

where, 1 :Total Amount of Imports
E  :Total Amount of Exports
Dy : Total Amount of Import Duties
Dg : Total Amount of Export Subsides

There is no data available regarding export subsidies in Turkey, and thus only
import dulies are taken info acCOunl. Table 6.3.1 shows SCF of Turkey in 1989-1995.
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TABLE 6.3.1 SCF of Turkey in 1989 - 1995

Imiport value of Turkey Export value of Turkey )
year | G = ax ...... Total SCF
million US$ million US$ million US$ '

1988 14,335 0.213 3,053 o
1989 15,792 0.214 3,379 11,625 0.890
1990 22,302 0.239 5,330 - 12,959 0.869
1991 21,047 0.261 5,493 13,593 0.863
1992 22,871 0.260 5,946 14,715 0.863
1993 29,428 0.252 7,416 15,345 0.858
1994 23,270 0.158 " 3,677 18,106 0.918
1995 35,709 0.262 9,356 21,637 0.860
Average 0.875

Source: SIS Fo

reign Trade Statistics 1994, SPO ,
In this study, the average SFC in 1989- 1995 ,0.875 is adopted.

{2) Convession Faclor for Consumption (CFC) R

The CFC is used for converting the price of consumer goods from domestic
market prices to border prices. This is particularly required in converting domestic labour
costs 1o the corresponding border prices. The CFC is usually caleulated in the same manner
as the SCF, replacing total imports and tolal exports and consumer goods only. Table

6.3.2 shows CFC of Turkey in 1992 - 1994

TABLE 6.3.2 CFC of Turkey in 1992 - 1994,

Jmpost Value of Consumption Goods | Export Value of Consumption Goods C.EC
year  Total Tax Tolal :
, million US$ miltion US$ million US$
1989 1,377.3 5,778.9
1990 3,024.9 6,949.6
1991 2,910.5 7,284.6
1592 2,971.5 660.9 8,250.9 0.944
1993 4,116.8 870.3 8,557.6 0.936
1994 2,779.7 294.2 9,756.6 0.977
Average 0.952

Source: SIS Foreign Trade Statistics 1994, SPO

In this study, the average CFC in 1992-1994, 0.952 is adopted.
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(3) Shadow Wage Rate

For cconomic analysis, labour costs should be measured in terms of their opportunity
costs, that is, the value of lost marginal production which the employment of the labours for a

_ given project would create for other purposes.
1) Conversion Factor for Skilled Labour
The cost of skilled labour is calculated based on actual market wage, assuming that

the market mechanism is functioning properly. However, since these are domestic costs, they
should be converted to border prices by multiplying the local wage by the CFC. '

Conversion Factor | = | Nominatl X CFC = 1 X 0952 =0952
for skilled lahour | Wacee Rate
2) Conversion Factor for Unskilled labour

The cost of unskilled labour is calculated based on actual market wage.

i

Conversion Factor Unskilled labour wage - X CFC
for Unskilled Labour Skitled labour wage

0708 X 0952 = 0.674 -

3) Conversion Factor for Foreign Labour
Specific consideration should be given to foreign labour, whether it is skilled or
unskilled. Since foreign workers have a strong tendency to remit most of their earning to theis

own homes,r_lhe economic cost of foreign labour should be treated just like that of imported
goods and services. 7

.. Therefore, in this study it is assumed that the conversion factor for forcign labour is
1.00. '
6.4 Bencfits of the Project
6.4.1 Kinds of Benefits

The development of the new port will greatly contribute to the national economy of
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of Turkey. Considesing the “With” and “Without” case, the following items are identified
as major benefits of the development plan for the new porl from the viewpoint of the
national economy.

1) Savings in waiting costs of ships.

2) Savings in land transportation costs. 7

3} Creation of productive oppottunity by eliminating the road congestion.

4} Savings in sea transportalion cosls.

5} Savings in interest of cargo costs.

6) Earning of foreign currency from teansshipment cargo handling

7) Promotion of regional economic development.

8) Increase in employment opportunitics and incomes

9) Reduction of the traffic congestion in Istanbul.

. Itis impossible to evaluate all these benefits in monetary terms, but of the above,
ltems 1),2),3),4),5) and 6) are considered countable and the monetary benefits of these items
are calculated. '

The other benefils are considered uncountable and orly a qualitative analysis is
underiaken. ' ' ' '

6.4.2 Calculation Method of Benefits

In converling the market price into economic prices, benefits derived from benefit
ilem 1),4),5) and 6) are considered al economic prices without any converting procedure,
because they are already presented at international prices.  However, benefits derived from
benefit item 2) and 3} are expressed in market prices, and therefore the conversion factor is
applied to these benefits for converting market prices into economic p-ric-es.

(1) Savings in wailing costs of ships

When the contaitier cargo volume exceeds the handling capacity of Ambarli port,
the container cargoes from/to Thrace Region which can not be handled in Thrace Ré’gion afe
assumed to be handled in Izmit bay and Gelnpért_. - The Study team evaluates the container
cargo handling capacily of Ambarli pori to be 50,000 TEU in a year. "

In the year 2005, total number of 7 containes berths and 13 gantry cranes in Izmit
bay and Gemport will handle the above mentioned containers and containers from/to Tzmit -
Region. In the year 2015, total number of 10 conlainer berths and 18 gantry cranes in
Izmit bay and Gemport will handle the above mentioned containers and containers from/to
Izmit Region. The total ship staying time, namely ship wailing time for berthing and ship
mooring time for unloadivg/loading in the port, will be increased, :
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_ The benefits that will accaue to Turkey from the projects can be calcutated by the
following formuta.

Savings in waiting costs of ships
= Difference in waiting time between “With” and “Without” case
X Ships staying cost (unit cost) ,
X Share of benefits accruing to Turkey

In this study it is assumed that 50% of the benefits attributed to foreign ship
operators is assumed to return to Turkey over time through the market mechanism of world
shipping as well as 100% of benefits for Turkey ship operators will accrue to the Turkey
€COnomy.

The average wailing lime is estimated using a computer simulation in accordance
with the Qucuing Theory :

(2) Savings in land transportation cost

When the conlainer cargo volume reaches the maximum volume of handling
capacity of Ambarli port, the container cargoes fromfto 'lhfacc Region which can not be
handled in Thrace Region are assumed to be handled in lzmlt bay and Gcmport And
handlmg volume of container cargo fromllo Thrace Region and Izmit bay exceeds the
handling capacily of Izmit bay and Gemport, the containcrs which can not be handled in
[zmit bay and Gemporl are assumed to be handled in Bandimma port and [zmir port. And
then these cargoes are 1o be transported to Thrace Regnon by land lransportauon In
accordance with the |mplementalmn of the projecls, all cargoes will be transported  from/to
new potl in Thrace Region.

The benefit from the project can be calculated by the foltowing formula.

Savings in land transportation costs :
= Difference in handling cargo volume between “With” and “Without”
case
X  Difference in land transportation cost  (unit cost)
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(3) Creation of productive opporiunity by climinating road congestion

The heavy traffic in Istanbul always causes serious traftic jam around the Bosphorus
bridges. Container transporlation vehicles are forced to wait for long periods of time when
they could be engaged in other duties. Alter the completion of the new port in Thrace region,
container transport vehicles will not be affected by traflic congestion in Istanbuf.

The benefit from the project can be calculated by the following formula.

 Creation of productive opboﬂ:lin_ily by eliminating road congestion
= Difference in lost time of vehicles between “With” and “Without”
case
X Productive value of container transportation vehicle  (unit cost)

(4) Savings in sca transportation cosis

The size of calling vessel becores is becoming larger to capitalize on mass
transpor(auon Large vessel can call at deep berths but can not call at exlslmg shatlow berths.
The sea transportation cost per unit of cargo will become cheaper by enargement of ship size.

If sca fransportation time is shortened, operation cost of vessel ‘can be saved.
The benefit that will accrue to Turkey from the projects can be calculated by the following
formula.

Savmgs in sea transportation costs (a)
= Difference in sea transportation cost between “With” and “Without”
case
X Handling cargo volume

Savings in sea transportation costs (b) :
= Difference in sea transportation time between “With” and “Without”
case '
X Operation cost of vessel

(5) Savings in interest of cargo cost
In accordance with the implementation of the project, the total ship staying time and

sea transporlation time and land transportation time will be greatly decreased. According to
the reduction of cargo {ransportation time under “With case” ,interest of cargo cost will be
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cost will be decreased. In this study, the benefits of savings in interest of cargo costs are
calculated by following formula. -

Savings in interest of cargo cosis
= Diffcrence in cargo transportation time between ** With" and

“Without” case _
X Cargovalue X Interest of cargo

(6) Earnings of Foreign Currency from Transshipment Cargo Handling

The foreign cufrency eamings from handting of transshipment container cargo is
“assumed to be 60 US$ per 1 TEU in 2005 - 2014, and 66.7 US$ per § TEU after 2015.
The benefit that will accme from the projects can be calculated by the following formula.

Earnings of foreign currency from lransshipment cargo handting
= Transshipmeat Cargo Volume
X Handling cost of transshipment container cargo.

{7) Uncountable Benefits
1) Promotion of Regional Economic Development

In the development plan, materials will be needed for port construction. (See
Table 6.4.1 ) This volume is not small, and will slimuiétc the development of related
industries. The development of the port contributes to the improvement of the distribution
mechanism and to the activation of induslries in the hinterland.

TABLE 6.4.1 Material List

Item Short term Long Term Total {unit)
Armor stone 141,422 160,534 301,956 m3
Rubble stone 2,281,826 1,285,100 3,566,926 m3
" Cement 71,622 97.871 169,493! ton

Steel 14,626 8,031 22,657¢ ton

2) Inctcase in Employment Opportunities and Income

Additional employment will arise ditectly from the project, both assumed

employment for construction dusing conslruction period and employment for operations after
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the construction . The construction will provide employment for those people who would
remain unemployed if the project does not take place. ‘This employment is one of the major
benefits of the projects.

3) Reduction of the Traffic Congestion in Istanbul

After the completion of new port, passage number of vehicles related to port
cargoes through the Bosphorus Straifs will be reduced.

6.4.3 Benefits of Short Term Development Plan

Bengefits of the short term development piah consists of savings in land
transporfation costs, creation of productive opportunity by eliminating road congestion,
savings in sca lranspoitation costs, savings in cargo interest costs and earnings of foreign
currency from {ransshipment cargo handling.

Total benefits of shorl term developmcnt plan are shown in Table 6.4.2.
6.4.4 Benefits of Long Term Development Plan

Benefits of long term development plan consist of savings in waiting costs of ship,
savings in land transporlation costs, creation of productive opportunily by eliniinafing road
congestion, savings in sca transportation, savings in inlerest of cargo costs and earnings of
foreiga currency from lranéshipménl cargo handling. ' _

Vessels are forced to wait , since container cargo handling caj)acity of Izmit bay

ports is not sufficient for the tofal container cargo volume of [zmit bay area and Thrace
Region.
As the result of some simulation analysis, study team found lhal the lowest transportation
cost by selling vessel waiting day in Izmit bay perts as oné day. Oveiflow container cargo
which will not be able to handled in Izmit bay ports, is to be handled in Banduma port and
Izmir port, and transported to Thrace region by land.

Total yearly benefits of Iong term development plan are shown in Table 6.4.3.
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TABLE 6.4.2 'Total Benefits of Short Term Development Plan

_ unit : $US
" year (2) (3) {4) {5) i (6) Total
2005 ©6,765,749: 12,264,110 2,523,485 140,566 2,760,000 24,453,910
2006 8,145,092; 13,965,617 2,863,857 161,093i 3,132,000 28,267,659
2007 9,631,814: 15,667,124 3,203,872 182,334 3,504,000 32,189,143
2003 11,227,679; 17,378,022; 3,545,537 204,274 3,865,800: - 36,221,312
2009 12,366,380 18,249.216! 3,716,006 226,939  4,059,600: 38,618,141
20 10 12,947,841; 18,249.216 3,709,782 250,360 4,059,600: 39,216,799
2011 13,523,677; 18,249,216 3,704,398 274,451 4,059,600 39,811,342
2012 14,099,514} 18,249,216f 3,699,694 299,253 4,059,600 40,407,277
2013 14,670,829 18,249,216: 3,695,549 324,724;  4,059,600: 40,999,918
2014 15,246,666 18,249,216 3,691,809 350,947:  4,059,600; 41,598,298
2015 15,822,503; 18,249,216 3,688,592 377,884 4,512,922i 42,651,116
2016 15,822,503 18,249,216 3,688,592: - 377,884 4,512,922; 42,651,116
2017 15,822,503 18,249,216 3,688,592 377.884i 4,512,922F 42,651,116
2018 15,822,503 18,249,216 3,688,592 377,884  4,512,922i 42,651,116
2019 15,822,503 18,249,216 3,688,592 377,884 4,512,922 42,651,116
2020 15,822,503 18,249,216 3,688,592 377,884 4,512,922 42,651,116
2021 15,822,503 18,249,216 3,688,592 377,884 4,512,922 42,651,116
2022 15,822,503 13,249,216 3,688,592 377,884 4,512,922 42,651,116
2023 15,822,503 18,249,216 3,683,592 377,884 4,512,922; 42,651,116
2024 15,822,503 18,249,216 3,088,592 377,884 4,512,922F 42,651,116
2025 15,822,503 18,249,216 3,688,592 377,884 4,512,922i 42,651,116
2026 15,822,503 18,249,216 3,688,592 377,884 4,512,922; 42,651,116
2027 15,822,503; 18,249,216 3,088,592 - 377,884 4,512,922F 42,651,116
2028 15,822,503 18,249,216 3,688,592 377.884 4,512,922: 42,651,116
2029 15,822,503 18,249,216 3,688,592 377,884 4,512,922; 42,651,116
2030 _1_5,822,503 18,249,216 3,688,592 377,884 4,512,922¢ 42,651,11 6
Note B o

(2) Savings in Land Transpo

rtation Costs

(3) Creation of Productive Opportunity by Eliminating the Road Congestion

(4) Savings in Sea Transportation Costs

(5) Savings in Interest of Cargo Coslts

(6) Earnings of Foreign Currency from Transshipment Cargo Handling
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TABLE 6.4.3 Yearly Benefits of Long Terin Development Plan

~ unit : US$

_Kinds of Benefits - Value of Benefits
Savings in Wailing Cosls of Vessel 36,771,884
Savings in Land Transportation (1) _ - 102,044,785
~ Savings in Land Transporlation (2) , 18,054,858
~ Savings in Land Transporlation (3) 3,231,829
Creation of Productive Opporlunity by Eliminating Road Congestion 15,026,296
" Savings in Sea Transportation : 8,258,649
Savings in Interset of Cargo Cosls - 428,982
Earnings of Foreign Currency from Transshipment Cargo Handling 7,203,600
Total - : 191,020,883

Note : (1) Between Izmir Port 2nd Thrace Region
(2) Between Jzmit Bay and Thrace Region
(3) Between Bandirma post and Thrace Region

6.5 Costs
6.5.1 Kiuds of Costs
(1) Construction costs

In the economic analysis, construction costs have to be divided into foreign currency
poriion and local currency portion. Moreover, the local currency ponion can be divided into
skitled labour, unskilled labour and local products As the forc;gn currcncy potion is shown in
CIF prices, there is no need for conversion into economic prices. The local currency pornon
should be converted into economic prices by using the conversion factor. Table 6.5.1 shows
economic prices of construction costs in each year. ' :
{2) Renewal Costs

The renewal investment costs for facilities and equipment after their usefut lifetimes
ate considered. The rencwal costs for cquipment is considered as 85 % of their original
cost ,since there is a residual value of 15 % even after the service life expires. Table 6.5.2
shows renewal costs of facilities and equipment.

(2) Maintenance Ceosis

The cost of maintaining the port facilities is assumed to be a fixed portion ( 1% for
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structure, 4% for handlmg equ:pmem )ol‘the ongmal constmctnon costs excluding the costs of
dredging and reclamation costs. Table 6.5.3 shows maintenance cost of port famlltles

3) Operali{}_h_(?gst -

Opéralton cosls consnst of personnel costs and administration costs. Based on the
estimation of opcrahon costs in the following Chapter 7 the necessary operatlon costs for the
new port are considered as follows

1) Personnet costs

ngj kinds of personnel cost are adopted, one is for operation work and the other is
for maintenance work for port facilities.

2) Administration costs

Administration costs of opcrallon and mainlcnance are set at 24.9% and 4.7%
respectively .  Table 6.5.4 shows operation cost of development plan. "

6.6 Evaluation

6.6.1 Calculation of the EIRR 7

The economic intemal rate of relurn (EIRR) based on a cost-benefit analysis is used
to appraise the economic feasibility of the project.

The EIRR is a discount rate which makes the costs and benefits of a projecl during
the project life equal. It is calculated by using the following formula,

& Bi-Ci _
Z(y |
wheie, n: Period of economic calculation (project life)
Bi: Benefits in i-th year
Ci: - Coslsini-th year
I Discount rate
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TABLE 6.5.3 Maintenance Cost of Short Term Development Plan

unit : USS

- Structure Maintenance cost | Equipment Maintenance cost
year | Structure cost § 1atio " | Equipment cost | ratio § - Total
2005 93,813,060 0.01; 938,137 32,625,000; 0.04! 1,305,000] 2,243,137
- 2006 93,813,660; 0.01: 938,137 32,625,000 0.04: 1,305000[ 2,243,137
2007 93,813,660 0.01; 938,137 38,385,000; 0.04; " 1,535,400 2,473,537
- 2008 93,813,660 0.01 938,137 38,385,000; 0.04i 1,535,400 2,473,537
2009 93,813,600; 0.01 038,137] 38,385,000; 0.04; 1,535,400 2,473,537
2010 93,813,660 0.01; 938,137}  38,385,0001 0.04; 1,535400( 2,473,537
20tE] 938136600 0.01] 933,137 38,385,000; 0.047 1,535400] 2,473,537
20121 93,813,660; 0.01; 938,137 38,385,000; 0.04: 1,535,400 2,473,537
2013 93,813,660; 0.01; 938,137 38,385,000 0.04; 1,535400 2,473,537
2014 93,813,660; 0.0t! 938,137 38,385,000; 0.04; 1.535400f 2,473,537
2015 93,813,660] 0.01; 938,137 38,385,000¢ 0.04i 1,535,400 2,473,537
2016 93,813,660; 0.0] 938,137 38,385,000; 0.04] 1,535,400 2,473,537
2017 - 93,813,660i 0.01i 938,137[ - 38385000/ 0.04] 1,535,400 2,473,537
2018 © 93,813,660] 001; - 938,137 38,385,000! 0.041 1,535400] 2,473,537
2019 93,813,660] 0.01! 938,137 38,385,000; 0.04; 1,535,400 2,473,537
2020  93,813,6601 0017 938,137] 38385000/ 0.04; 1,535,400 2,473,537
2021 93,813,660; 001} 938,137 38,385,000; 0.04! 1,535400] - 2,473,537
2022 93,813,660! 0.01; - $38,137| - 38,385,000! 0.04! 1,535,400 = 2,473,537
2023 93,813,660; 0.01: 938,137 38,385,000 0.04] 1,535,400 - 2,473,537
2024 | - 93,813,660; 0.01i 938,137 38,385,000; 0.04; 1,535400| = 2,473,537
2025 93,813,660; 0.01] 938,137 38,385,000f 0.04: 1,535,400 2,473,537
2026 | 93,813,660 0.01! 938,137 . 38,385,000; 0.04; 1,535,400 2,473,537
2027 93,813,660 0.0ti 938,137f ~ 38,385,000! 0.04] 1,535,400 2,473,537
2028 93,813,660: 0.01 938,137 38,385,000f 0.04; 1,535,400 2,473,537
2029 93,813,660; 0.01; 938,137} ~ 38,385,000! 0.04; 1,535,400 2,473,537
2030 ] 93,813,660 0.0t} 938,137 38,385,000 0.04; 1,535,400 2,473,537
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Maintenance Cost of Long Term Development Plan

unit : US$
Structure Maintenance cost Equipment Maintenance cost

year | Structuse cost | atio | Equipment cost | fatio } Total
2005 93,813,660 0.01] 938,137 32,625,000! 0.04; 1,305,000 2,243,137
2006 93,813,660; 0.01: 938,137 32,625,000 0.04; 1,305,000 2,243,137
2007 93,813,660; 0.01; 938,137 38,385,000; 0.04! - 1,535,400 2,473,537
2008 93,813,660; 0.01; 938,137 38,385,000! 004 1,5354000 2,473,537
2009 | 93,813,660! 0011 938,137 38,385,000; 0.04] 1,535,400 2473537
2080 |  93,813,660; 0.0i;. 938,137 38,385,000 0.04! 1535400 2,473,537
2011 93,813,660] 0.0i; 938,137 38,385,000 0.04: 1,535,400 2,473,537
2012 93,813,660! 001! 938,137 38,385,000; 0.04] 1,535.400 2,473,537
2013 93,813,6601 0.01: 938,137 38,385,000 0.041 1,535,400 2,473,537
2014 93,813,660 0.01; 938,137 38,385,000f 0.04; 1,535,400 2,473,537
2015 | 196,748,6421 0.01; 1,967,486 144,734,000f 0.04; 5,789,360 7,756,846
2016 | 196,748,642 001! 1,967486f 144,734,000 0.04} 5,789,160 7,756,846
2017 § 196,748,642; 0.01; 1,967,486] 144,734,000 0.04: 5,739,360 7,756,846
2018 [ 196,748,642; 0.01: 1,967,486 144,734,000 0.04i 5,789,360 7,756,846
2019 | 196,748,642 0.01¢ 1,967,486] 144,734,000 0.041 5,789,360| - 7,756,846
2020 | 196,748,642: 0.01; 1,967,486] 144,734,000; 0.04; - 5,789,360] 7,756,846
2021 | 196,748,642: 0.01] 1,967,486] 144,734,000 0.04! 5,789,360 7,756,846
2022 196,748,642; 0.01; 1,967,486 144,734,000; 6.04; . 5,789,360 7,756,846
2023 | 196,748,642; 0.01; 1967486 144,734,000 0.04; . 5,789,360} - 7,756,846
2024 | 196,748,642; 001; 1,967.486| 144,734,000 0.04i 5,789,360 -. 7,756,846
2025 | 196,748,642¢ 001 1,967486] 144,734,000: 0.04; 5,789,360{ - 7,756,846
2026 | 196,748,642 0.011 1,967,486] 144,734,000i 0.041 5,789,360 7,756,846
2027 1 196,748,642: 0.017 1,967,486] 144,734,000; 0.04; . 5,789,360 7,756,846
20281 196,748,642 0.01] 1,967,486] 144,734000; 0.04; 5,789,360 7,756,846
20291 196,748,642 0.01} 1,967,486; 144,734,000{ 0.04; 5,789,360 7,756,846
2030 ) 196,748,642 0.01; 1,967486] 144,734,000; 0.04:  5789,360| - 7,756,846
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TABLE 6.5.4 Operation Cost of Short Term Development Plau

unit : USS

) Operation Maintenance B Total
year | Personn¢l 1 ratio | Administrarion Personnel | ratio | Administration ,
2001 0: 0.249 0 87,000; 0.047 4,089 91,089
2002 01 0.249 0 87,000} 0.047 - 4,089 91,089
2003 0; 0.249 0 36,000; 0.047 1,692 37,692
2004 0j 0.249 0 29,000f 0.047 1,363 130,363
2005 2,671,000; 0.249 665,079 22,000; 0.047 1,034 3,359,113
20061 2,847,000{ 6.249 - 708,903 22,6001 0.047 1,034 3,578,937
2007 3,022,000; 0249 752,478 22,0007 0.047 1,034 3,797,512
2008 3,198,000; 0249 - 796,302 22,0001 0.047 1,034 4,017,336
2009] 3,282,0000 0.249 - 817,218 22,000} 0.047 1,034 4,122,252
2010 |~ 3,282,000; 0.249 817,218 22,0005 0.047 1,034 4,122,252
2011 3,282,000! 0.249 817,218 22,000§ 0.047 1,034 4,122,252
2012 3,282,000: 0.249 817,218 22,000} 0.047 1,034 4,122,252
2013 3,282,000} 0.249 - 817,218 22,000f 0.047 1,034 4,122,252
2014 | 3,282,000 0.249 817,218 22,000§ 0.047 1,034 4,122,252
2015  3,282,000; 0.249 817,218 22,000§ 0.047 1,034 4,122,252
20161 3,282,000} 0.249] 817,218 22,000; 0.047 1,034 4,122,252
2017 | 3,282,000; 0.249 817,218 22,006; 0.047 1,034 4,122,252
2018 | 3,282,000; 0249 817,218 22,000; 0.047 - 1,034 4,122,252
2019 3,282,000{ 0.249 - 817,218 22,000} 0.047 1,034 © 4,122,252
2020 | 3,282,000f 0.249 817,218 22,000 0.047 1,034 4,122,252
2021 3,282,000f 0.249 - 817,218 22,000] 0.047 1,034 4,122,252
2022 3,282,000; 0.249 817,218 29,0001 0.047 1,363 4,129,581
20231 3,282,000; 0.249 817,218 22,000 0.047 1,034 4,122,252
2024 | 3,282,000 0.249 817,218 22,000; 0.047 - 1,034 4,122,252
20251 3,282,000 0.249 817,218 22,000: 0.047 1,034 4,122,252
2026 |~ 3,282,000; 0.249 817,218 22,0007 0.047 1,034 4,122,252
2027| 3,282,000; 0.249 817,218 22,000] 0.047 1,034 4,122,252
20281 3,282,000) 0.249 817,218 22,000; 0.047 1,034 4,122,252
2029} 3,282,000 0.249 817,218 22,0001 0.047 1,034 4,122,252
2030 [ 3,282,000] 0.249 - 817,218 22,000{ 0.047 1,034 4,122,252
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Ogperation Cost of Long Term Developmeat Plan

o unit : US$
) Operation - ~ Maintenance Total

year | Personnel | rawio | Administrarion | Personnel | ralio j Administration S

2001 “0; 0.249 0 87,000; 0.047 4,089 91,089
2002 0} 0.249 -0} 87,000] 0.047 4,089 ‘91,089
2003 0; 0.249 0 36,000} 0.047 1,692 37,692
2004 0 0.249 0 29,000{ 0.047 1,363 130,363
20051 2,671,000 0.249 665,079 22,0001.0.047 - 1,034 3,359,113
2006 | 2,847,000; 0.249 708,903 22,000] 0.047 1,034 3,578,937
20071 3,022,000; 0.249 752,478 54,0001 0.047 - 2,538 3,831,016
2008 | 3,198,000; 0.249 796,302} 47,0004 .0.047 2,209 4,043,511
20091 3,282,000; 0249 817,218 73,0007 0.047 3,43} 4,175,649
2010 3,422,319 0.249 852,157 47,000; 0.047 2,209 4,323,685
2011 3,422,319 0.249 852,157 47,0600; 0.047 2,209 4,323,685
2012 3,422.319) 0.249 852,157 47,000{ 0.047 2,209 4,323,685
2013 | 3,422319; 0.249 852,157 40,000i 0.047 1,880 = 4,316,356
2014 3422319F 0249 852,157]- 40,000§ 0.047 1,880] = 4,316,356
2015 7,900,000 0.249i - 1,967,100 22,000! 0.047 - 1,034 . 9,890,134
2016} 7,900,000 0.249 1,967,100 22,0001 0.047 - 1,034 9,890,134
2017 7,900,000 0.249 1,967,100 22,0600; 0.047 1,034} - 9,890,134
2018]  7,900,000; 0.249 1,967,100 22,000 0.047 - 1,034] - 9,890,134
20191 7,900,000 0.249 1,967,106 22,000; 0.047 - 1,034 9,890,134
2020 7,900,000] 0.249 1,967,100 22,000] 0.047 S 1034y 9,890,134
2021 7,900,000 0.249 1,967,100 22,000; 0.047 1,034] . 9,890,134
20221 . 7,900,000i 0.249 1,967,100 29,000; 0.047 1.363] . 9,897,463
20231 7,900,000; 0.249 1,967,100 22,0005 0.047 1,034 . 9,890,134
20241 7,900,000 0.249 1,967,100 22,000; 0.047 1,034 - 9,890,134
20251 7,900,000; 0.249 1,967,100} - 22,000} 0.047 - 1,034 . 9,890,134
2026 | 7,900,000; 0.249 1,967,100 22,000; 0.047 - 1,034 9,890,134
2027 | 7,900,000; 0.249 1,967,100 40,0001 0.047 . 1,880 9,908,980
2028 | © 7,900,000; 0.249 1,967,100 40,000; 0.047 1,880} . 9,908,980
2029 - 7,900,000; 0.249; 1,967,100 40,000 0.047 1,880 9,908,980
2030 | - 7,900,000 0.2491 . 1,967,100 22,000{ 0.047 1,034 - 9,890,134
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(1) EIRR of Shortt Term Development Plan -

The EIRR of the short term development plan is calculated as 14.8%. Calculation
result of the EIRR is shown in Table 6.6.1.

(2) EIRR of Long Term Development Plan

‘The EIRR of the long term development plén is calculated as 18.2%. Calculation
result of the EIRR is shown in Table 6.6.2. '

6.6.2 Sensitivity Analysis
- {1) Identification of Cases
In order to see if the project is still feasible when some factors are varied, the
following case is examined . :
Case 1: The construction cosls are increased by 10% and the benefits are
decreased :
by 10%

(2) Result of calcutation

~The result of sensitivily analysis of short term development plan and long term
. development plan are11.8 % and 15.5% respectively.

Table 6.6.3 shows the result of EIRR ;:alculation

TABLE 6.6.3 Result of EIRR Calculation

Case EIRR Sensitive analysis
Shot-term 14.8% 11.8%
Long-term 18.2% 15.5%

6.6.3 Evaluation

There are various views concerning the appropriate EIRR level used to determine
whether a project is feasible or not.  According to the SPO, the standard cul off line of
EIRR in social infrastructure project is 11 to 12 % in Turkey. As for this project, even
though the economic calculation only takes into account the items which are easily
quantified, the EIRR is 11.8%. Therefore, this master plan development project is viable
from the viewpoint of the national economy.
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TABLE 6.6.1 EIRR of Short Term Development Plan

: el COSE R | Net Present Value (NPV)
Year | Construction]  Renewsl | Maintenance Operation Toial Total |Benefit-Cod Benefit Cost Bcneﬁi
' - Cost
1] 2001 33,252,833 0 0 ©1,089; 38,373,972 ol 337397 0: 33373972 33313972
2| 2002] 4082698 0 0 91,689 40.59§7,997 o]l 4091789 0F  35446838; -35,646818
3] 2003] 27,368,571 0 0 37,692 27,406,261 0] 27,406,262 Of  20,799.95G] -20,799.9%0
4] 2004] 49,566,015 [ [} 30,363F 40,596,698 0 40,556,693 ) 0 6,81L740; 26,341,740
51 2005 o of 228370 aaseual semaso] 244509108 18.851660] 148553651  3,226926) 10,958,659
6} 2006 l.)§ G 2,243,137 3,573.937 5820014) . 28,267,559 22,445583] 14,184,795 2921534 11,263,262
7} 2007 5,160,000 0 2470537 3,797,512 1:031,049 32,189,143]  20,1580%4] 14,971,759 5239437 8,812,302
& 2003 [H [+ 2,413,537 4,017,336 6,490,573 36,221,312] 29,730,440 13,794,651 2472001 11,322,645
9] 2009 4] o 2,473,537 4,122,252 6,593,75% 33618141  22,022352] 12,812815F . 2,188,366 .- 10,624,449
10 2010 0 0; 2473537 4,122,252 6,593,785 39,206,793 32,621010] $1,3353273 1,906,455 9423818
i1l 2011 0 0 2,473,537 4,122,252 6,593,789 39811,342] 33,245,554 15,024,745 1,660,861 R, 353 884
12{ 2012 0 27921500 7473537 4,122,332 9333035  40407,277] 316118% 8991067 20594350 6934613
131 2013 0 0 2,473,537 4,122,252 6,565,789 43,992,518, 35,052,509‘ 7,949,735 1,260,511 6,659.214
14 20_! 4 .0 0; 2,413,537 4,122,2527 6,595,789 11,558,295 36,035,328 (A lOﬂ,dS? 1.095,11% 6,002 828
15| 2015 0 0 2,473,537 4,322,252 6,5@5,?39 12,65L,118] 36,035,323 6,185,! o4 956,665 5,229,525
16| 2016 ¢ 9.245.0%0 2,473,537 1,122,252 16,540,759 42,651,118 26,110,238 5,339,273 2,056,01 i 329,226
1 2017 G 3,052,350 2473537 4,122,232 9,648,139 42,651, 116] 33,002,978 4693013 1,062,063 3,632,951
18] 2018 ] 2,534,700} 2,473,537 4:]22,‘252 9,130,459 42.,551,116] 33,520,628 4,090,19&] 873,603 3,214,587
19) 2019 0 M.GSS,OJ}E 2,473,537 4,122,252: 11,283,759 42,651,116] 21,367328 3,563,231 i,? 73,151 1,783,130
20| 2020 L} 3,812,250 2,471,537 4122.252: 10,408,039 42.651,116] 32, 2142078] - 3,104,251 371522 2,345,725
21 2021 L1 9,945,000 2473537 4,122,252 16,540,759 42,651,116 26,110,328 2,704,135} 1,048,792 1,655,562
22| 2022 0 4,896,000 2,473,537 4,129,581 11,499,118 42.651,116] 31,151,999 ’2,355.‘):!2 633,191 1,720,181
23 2023 0] 0 2,473,537 4,122 252 6,555,159 42,651,116}  36,055,328) 2,052,469, '3 l?,&i}i 1,735.065
4] 2024 [} ©.792,000; 24731537 4,122,252 16,387,759 42651,1016] 26263323 1,753,065 687,026 1,101,039
25] 2025 L] 6,112,350 2,471,537 4,122,252 12,708,133 42,651,116 25,942,978 1,550,722 464,132 1,093,590
26| 2025 02 12,632,700, 2,473,537 4,122,252 19,2i8,-i§9 42651,116] 23422628 1,357G33 611,803 745,250
27 2027 0. 1,989,000 2,473,531 4122252 8,584,789 42,651,116]  33,066328 1,182,234 232,959 R ZEWT
28] 2028 0: 23855250 2,473,537 4,122,252§ 30,451,039 42,651,116 12,200,078 1,029,935 735,32¢% 294,606
291 2029 0! 10,404,000 2413547 4,122,252; 16,999,789 42,651,116] 25851,38 E91,256 - 352617 539.630]
30} 2030 0 -743713539 2,473,537 4,122,252 -67,'#7,’!5(} 42 651,116) 1 10,42;‘.2.86? 781,670 -1,242,167 2,023,837
Total | 152.804,697: 42072311 63,851,152 105,200,0041 364,433,163] L,001,550,545 652,012,337] 1570893941 152,059,394 G
" EIRR= 0.14787
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TABLE 6.6.2 EIRR of Long Term Development Plan

. . . Benefit eyt Present Value (NPV)
Year | Construction ! Renewal § Maintenance i Operstioa Total Total Benefit- Cos| Benefit !  Cosl § Benefit |
] : - Cosl

i| oo 3328288 "0 0F o 91,089F 333NN ol asamgn| 0; 333NN 333BIN
2| 2002| 40826908 0; 0 91,039 40,917,997 o] somisn 0 346286160 34628616
3| 200 27363571 0; 0 31,602 27,406,263 o] -27,406.263 0f 19,628,692 19,628,692
A} 2004 40,566,335 0} of 303630 40,595693 ol 40596698 0f 246066791 20,606,679
5| 2005 0 of 2203037 3359,13F  s5602250| 24453910 1sssiseo| 25438658 281,227 960,138
6] 2006f 0 of 2203037 3513937 582074 28267659 22445585 12271337 ' 25074441 974391
7 007 26924749 0f 2473537 3snoie! 33229302 321801y 1010059 118255951 122080361 382,442
8| 2008) 1745145 0 2413537  So0sn] 2963503 36221312 © 12252810) - 11.260845]  7452230] 3809615
o] 2009] 65,626,993 0 247357 41556990 72276179 3gssrar]  33653038) 10,161,492  19.017.845]  8856,353
0] 2010] 51,897,903 o} 247,537 430368s] csee95,025|  39216,799)  -19478326] - 8732014 Do0AME 433749
u| ouf  sssons of 241537 aamaessi 123510 398me2] 272913802 25026468 2302609] 5,170,037
12| 2002] azaremisi 2792250 2473537 sanvessi 52065431 40407,277] -1essof  e4daa82)  ml03m8)  -18593%
13 z2013] 22468552 o 247353 4316356] 20253415  4099918]  1i7anam|  ss;oni 3gwazi 1,581,790
14| 2014 875759 0 247,537 43163560 15535652 41598208  2s0626t6] 4751662 177459 2.977,066
15| 201 0 of 77568460 9500034 17646950 195020583 173313.903] 184659461 1,205,930  15,760016
16| 2016 0f  0945000i . 77568160 98900340 27591950 191000883 163423903 156276020 22573260 1330275
17| 2007 ) o 77568460 9850,34 17646950 19502088 17333903 13225530 1220807 12003923
ts| 2018 0 of  7,7568160 990,341 17616950 19020583 173373903 1n192674F 10340071 10,153,667
9] 2m¢ 0} 14683000 77568461 9,850,134 323349%0f 191,020883| 153685,903] 9412232) 1603417 7868866
200 2020 0f  2,2922500 7768460 9,590,340 204392300 191020883 120531653 Bote s 857,747 7,158,580
21| 021 o 0F 77568160 9.890134) 17646950 100883 11330903 easnie] 616733 61574
22l 202 Of  4896000] 77568160 9597463 22550309] 191000583 1es4r0s7| 574138 6777800 5063609
23] 20m o of 775686 9890134 metsgse] 100883 123373003 4858897 413871 4410020
2| 2024 0 of 77568150 9590031 17646950 191020883 1331903 su2051]  d9ss  amze
25| 2025 0 0] 77568160 9590381 17646950 19102883 173373003]  3450000] 3240k 3,158,509
26| 2006 0 of 7756316 95901381 ned69s0] 190020883 173373903  2ssa0l 2720760 267301
21| 2021 0 o 77568460 990s9mi 1uesssae| 19500883 173355057] 2492417 230502) 226196
2| 2ms o} 12,3750  7.756846) 9,908,950 30403,076] 191030883 160,617,807  2,000,318F  3S72F 1,773,595
29] 2029 of 3060000 77568460 99089800 17,971826] 19002083 173049057 12350991 1679480 A1
30] 2030 of 22633998 7,7568460 959,341  4ss7.018] 191,020883] 196007901 1510737 39441 1,550,157

total | 388216411} 255227521 149,384,109 199,143239] 761,271,541] 3.227,097,044] 2,656846386] 202849.401] 202:842,601 6

EIRR=

i1-381

0.18162




7. Financial Analysis
7.1 Purpose

~ The purpose of the financial analysis is to g:xaimine the viabitity of the project
itself and the financial soundness of the port management body during the project life.
" (here the project means the short-term development plan)

7.2 Methodology
© 7.2.1 Viability of the Project Itself

The viability of the project itself is analyzed using the Financial Internal Rale of
Retumn (FIRR) by means of the Discounted Cash Flow Method. '

Sensitivity analysis is conducted to measuze the impact of changing conditions
on the financial status of the project. o
The FIRR is calculated as the discount rate in the following formula:

aBi-Ci _
Q0+
where n : project life
B; : benefit in the i-th year
G; : cost in the i-th year
r : discount rate

7.2.2 Financial Soundness of the Port Management Body

The financial soundness of the port management body is appraised using the
following indices calculated based on the projected financial statements in order to
examine the project’s profitabilily, creditworlhiness and efficiency.

(1) Profitability

The long-term success of the port management body depends on the funds it can
gencrate for reinvestment and growth, along with its abilily to provide a satisfactory
return on investments. The principal way of calculating this earning power of a port
management body’s assets is to compule the return on net fixed assets by using the
following equation.

Rate of Return on Net Fixed Asscts (%)
_ Net Operating [ncome 5 100
Net Fixed Assels
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(2) Loan Repayment Capacity

The degree of financial visk inherent in an Opefating equity before and after
undertaking a project can be shown by the debl setvice coverage fatio as calculated as
follows:

Debt Service Coverage Ratio (times)
— Net Operating Income + Depreciation Cost

Debt SéwiCe( Repa)mer;'l {\mounl of Principal and Interest for Long - term Loans)
(3) Efficiency

The operating zatio shows the operational efficiency of the organization as an
enterprise.

Operating Ratio (%)
_ Operating Expenses 100
Operaling Revenues

However the operating ratio depends on the amount of investment through its
depreciation costs. Instead, the working ratio is preferable to compare the efficiency by
excluding the effccl of Ihe depreciation costs.

Workmg Rauo (%)
Opcralmg Expenses — Deprec:atlon Costs «
Operaling Revenues

100

Satisfactory level for each index is shown as follows:

. Financial Indices Satisfactory Level

FIRR
_(Financial Internal Rate of Return) |
- Rate of Réturn on Net I nced Assets | over the wei ghled average interest rate. of Ihe funds

: highcr than 1.00 °
o 1 over 1.75 preferable (according to ihe World Bank)
OperatingRatio ~ Ibetow70~75%  ( ditto )

Working Ratio below S0~60%  ( ditto )

over the weighted average inlerest rale of the funds

Debt Service Cove:age Rauo

7.3 Prerequisites
7.3.1 System of the Port Development, Management and Operation .
Based on the examination of the port, management body in chapter 5 and the

consensus in the’ s[eenng committee, the project is finantially analyzed aécording to the
system of the porl development, management and operation as showa in Table 7.3.1. In
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this system, the fundamental infrastructure is developed and managed by the public sector
and the superstructure is developed and operated by the private sector.

TABLE 7.3.1 System of the Port Development, Management and Operation -
Infrastructure
Breakwater
Channel and Basin
Land (excluding P'avmg)
Quaywall
Revetment
Causeway
Access Road(to Container
- Terminal)
Superstructure
Yard Pavement
Cargo Handling Equipment to be developed, operated and managed
Building by the privale sector T
Utilities 7
Navigation Aids

to be devetoped and managed
by Lhe public secter

7.3.2 Scope of the Analysis

The financial analysis is implemented from the viewpoint of each of the above
management bodies namely, the pubhc and pnvale sector, accordmg to the short term
development plan. :

7.3.3 Prerequisites for the Infrastructure Project
(1) Fund Raising

For the infrastructure developed by the public sector, all the initial invesiment
costs are assumed to be raised by foreign funds. Reinvestment costs and any cash shortage
will be covered by the internal resources of the managing public sector. Excess funds will
be deposited in a bank with an annuat deposit interest rate of 7.1%.
1) Foreign funds'

Covered range : 75% of the initial investment costs of the project

Loan period  : 25 years including a grace period of 7 years

Interestrate  :2.7% per annum

Repayment  : Fixed amount repayment of principal

2) Other foreign funds -

Covcred range 25% of the 1mhal investment costs of the project

! These conditions afc'qltl oted from those of the OECE (ja pan).
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Loan period ! 15 years including a grace period of 5 years
Interest ratc  : 11.0% per annum
Repayment  : Fixed amount repayment of principal

(2) Project Life and Base Year
1) Project life

Taking account of the conditions of the long-term toans and service lives of the
port facilitics, the project life for the financial analysis is determined as 29 years: 4 ycars
of conslruction and 25 years of management.

2) Base year

- In principal, all ¢osts and revenues are indicated in prices as of May 1996
(US$1.00 =78,400TL.). Neither price inflation nor increases in nominal wage are
considered during the project life.

(3) Revenue

As mentioned in chapter 7.3.1, the public sector will develop the fundamental
infrastructure including the breakwater, channel, basin, land, quaywall, revetment and
causcway, and will manage these facilities. The private seclor operates and manages the
terminal, making use of the infrastructure devetoped and managed by the public sector.
Therefore, the public sector receives the lease charge for thc infrastructure facilities from
the private sector.

The annual lease charge up to 2029 is calculated as the sum of the following cost
minus average interest on deposils per year.

- Total repayment of the principal and interest of the loans for funds of the
infrastructure construction / 27 years

- Average maintenance cost per year for the infrasiructure

- Average personne] and administration cost of the public sector per year for the
work such as estimation and management of design, maintenance "and
construction of the infrastructure

- Average corporate income tax charged to the public sector per year

"The lease charge per year from 2028is calculated as the sum of the following cost.

- Annual cost for the maintenance work of the infrastructure facilities
- Personnel and administration cost of the managing public sector per year
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(4) Expenditure
1) Investment

Initial investment costs for the infrastructure developed by the public sector are
shown in chapter 4.4.6 and are summarized in Table 7.3.2. Since service lives of these
infeastructure facilitics are longer than the project life, reinvesiment costs for.these
facilities are left out of consideration in the analys;s

2) Pcrsonncl cost

Annual personnel costs for the public sector are estimated based on the required
number of employees to eslimate the construclion cosis and to manage the design,
construction and maintenance work for the infrasiructure. Unit personnel cosls are
assumed 10 be same as those which are calculated as average salaries of officials, workers
and shipmen in the 4th directorate of DLH in Istanbul. o

3) Adminisiration cost

Annual administration costs are assumed as 4.7% of the total annual pcfsonnel
costs. This ratio is based on the actual one of the Istanbul 4th directorate of DLH in 1996.

4} Maintenance and repair cost

Annual maintenance and rc,pair costs for the ml‘raslruclure facnlmes are ca!culaled
as 1% of construction costs. For maintenance dredging, annual costs are calculated as
25% of the initial dredging costs.
5) Depréciakion cost

Annual depreciation costs for the infrastructure facilities are calculated by the
straight line method, based on their service tives. Residual value after all depreciation is
cstimated as zero.

6) Tax

Corporate income tax is charged on the net ihéome@f lhérma‘nagi-l‘;g_pl_iblic seclor
at a rate of 50.4%, ' '
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TABLE 7.3.2 ProjEt Cost of the New Port

Unit:'000USS

Initial Investment Intial Investmient Costs by Facilities | Mainte Depr. | Depr.
Direct Cost i P.Cont.; Eng. | ‘Fotal | Cost {Period | /Year
Short Term Development 147,552i 5,746: 7,378] 160,676] 2,612 5,313
Infrastructure ‘ 199,239; 4,962i 4,962 109,163 1,130 2,380
(-12m) Container Berth 22,519 1,126; 1,126] 24,771 248 340
Wharf Structure 12,349 617 617] 13,584 136 401 340
- Reclamation 10,170 509; 509 11,187 12
" East/South Revetment 29,900; 1,495] 1,49s| 32,890 329 40 822
Temporary Revetment 34,3791 1,719; 1,719} 37,817 378 40 945
Tnner Ship Berth 4,322 216f 216] 4,754 86 71
Wharf Structure 2,796 140; 140] 3,076 31 40 71
Reclamation 1,382 69 69 1,520 15
Basin Dredging 144; 7 7| 158 40
Innes Breakwater ] . 1,302 65 65| 1,432 14 50 29
Temporary Fast Breakwater 3,003 150 150 3,303 33 50 66
Causeway 3,153% 158 158 3,468 35 50 69
Road & Tunnrel - 661 33 33 727 7 32
Excavation/Box Culvert - 404 20 20 444 4 25 18
B2 L 257 o 13 13 a8y A e
Superstructure 48,313 784; 2.416F 51,513 1,543 2,933
Yard Pavement 4,214 211 21 4,635 46 30 155
Building Works 5,394 270:  270] 5,933 59 158
CFS 1,296 65 65| 1,426 14 25 57
Maintenance Facility 396 20 20 436 4 25 17
Port Office (3F) 3,600 180 180] 3,960 40 50 79
Washing & Cleaning 60 3 3 66 | 20 3
Custom Inspection B 7 2 21 46] of 50 l
Cargo Handling Equipment 32,625 0: 1,631] 34,256] 1,370 2,278
Gantry Crane 17,280 0i 864] 18,144 726 i5] 1,028
Transfer Crane 11,700 0 585] 12,285 491 12 870
Top Loader 360 0 18 378 15 25 13
Tractor 1,890 L{] 95| - 1,985 i 8 211
Chassis 9200 0 451 945 38 8 100
Forklift 495 0 25 520 21 8 55
Utilities 5,165 258; 258] 5,682 57 201 284
Navigation Aids 9¥5 46 46] 1,007 10 17 59
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7.3.4 Prevequisites for the Superstructure Project
{1) Fund Raising

For the superstructure developed by the private sector, all the initial investment
costs are assumed 10 be raised by foreign funds below. Reinvestment costs are assumed to
be raised by the internal resources of the management body (private sector). Any cash
shortage should be covered by short-term loans from a domestic bank with an annual
interest rate of 9.0%. Cash excess will be deposited to a domestic bank with an annual
interest rate of 7.1%.

- 1) Foreign funds
Covered range : Less than 75% of the initial investment costs of the pl’Q]t.Cl
Loan period  : IS5 years including a grace period of 5 years '
Interest rate  : 11.0% per annum '
chaymcnl : Fixed amount repayment of principal

~2) Other forugn funds (Suppller S crndll)
Covered range : Initial investment costs for the- cargo handling equipment
Loan period : 10 years after the last year of the series of
_ construction works for the cargo handling cquipment
Interest rate  : 8,9% per annum :
Repayment  : Fixed amount repayment of principal

(2) Project Life and Base Year
1) Projéct life

Taking account of the conditions of the long-term loans and service lives of the
port facilitics, the project life for the financial analysis is detennmed as 17 years
consisting of 2 years of construction and 15 years of aperation.
2) Base year

In principal, all costs and revenucs are indicated in prices as of May 1996
(US$1.00 =78,400TL.). Neither price inflation nor increases in nominal wage are
considered during the project life.
(3) Revenue
1) Cargo handling volume

Cargo handling volume is ¢stimated based on the demand forecast mentioned in

chapter 2 of Partll. The volume for each service is shown in Table 7.3, 3 Handling
capacity at the container terminal will reach its limit in 2009.
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TABLE 7.3.3 Cargo Handling Voluine for the Short Term Plan

Type | Service | 2005 2006 2007 2008 2009 2019
Import Fnll____ll| 65431 74,584 83,736 92,889 97,237 9723]

“Expoit Full  § 35,071 41,017 46963 52,909 55734 55,734

Domestic Loading: _ Full ...l|_._...'.'fa.‘:‘..5..?....,.._?.‘..v.?.‘!.i‘........2.-..‘..?.?..... 9,727 10,008 10,008

Loading| “Unloadingi  Full 107 1,128 2,148 3,169 3654 3,654
ftnload- Reél.fer Loading Ful,l.___ml[ 3,3"39 3818 4,298 § 4,778 5,006 5,006

ing “““Unloadingi Full 111 125 138 151 158 158

& Empty Loadlig_gl Empty |t 33,642 36,299 38,057 41,614 42877 42,877

Trans- | Unloading] Emply | 3,680 4219 4,758 5207 5553 5553
shipment| Transhipment ! Fullonly || 30,587 34,765 38,943 43,121 45,107 45,107

-~ Total - 179,920 204,498 229,077 253,655 265,333 265,333

Import 200 | 32,716 37,292 41,868 46,444 48,619 48,619

(Ful) -1 dof || 32,716 37,202 41,868 46444 48619 48,619

Expart 20fc || 17,535 20,508 23481 26454 27,867 27,867

(Full) 401 || 17,535 20,508 23481 26454 27,867 27,867

Domestic 20R 4030 43836 5642 6448 6831 6,831

Conlain] Storage {Full) 401 4,030 4,83 5642 6448 6,831 6,831
ner Reefer 2014 1,725 1,972 2218 2465 2582 2,582
(box) (Full) 40 1,725 1972 2,218 2465 2582 2,582
: : “Empty - § 200 | 18,661 20,259 21,857 23456 24215 24215

1 dom || 18,661 20,259 21,857 23456 24,215 24215

Transhipment 200 15,203 17,382 19472 21,561 22,553 22,553

(Full only) 40n || 15,293 17,382 19472 21,561 22,553 22,553

Import Full || 65,438 74,584 83,736 92,889 97,237 97,237

Expot | Full |[35071 41,017 46,963 52,909 55,734 55,734

“Domestic | Full 8059 9,672 11,284 12,896 13,662 13,662

- Reefer = Full 3450 3943 0 4436 4929 5163 5,163

Empty Emply || 37,322 40,518 43715 46911 48430 48430

Transhipment  Full only| 30,587 34,765 38,243 43,121 45,107 45,107

Teimi- Import 20t 3272 3,729 4,187 4644 4862 4,862

nal (LCL) 401 3272 3,729 4,187 4,644 4862 4,862
Export 20f1 1,754 2,051 2348 2645 2,787 2,787

(LCL) 401 1,754 2,051 2,348 2,645 2787 2787

Domestic Loadingi  20fl 398 427 457 486 SO0 500

(LCL) 40 398 427 457 486 500 500

Domestic Unload.]  20f1 5 56 107 158 183 183

(LCL) 4011 S 56 107 - 158 183 183
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2) Revenue

Revenues from port activities are calculated based on the new tariff which was
revised in 1997 with the exception that the tariff in Malta Port is applied for the
transshipment catrgo (which is 58 US$/Unit for full containet loading/unloading). The
reason for this is that present Turkish ports do not have the tariff for the transshipment
cargo due to the low necessily. Tariffs for storage services are based on thosc applied 1o
- Tzmir Port except for recfer containers because of the comparatively less congested
situation planned in the new port In this calculation the tariff for every service is
discounted by 109 for the first 10 years in order to conquer the locational disadvantage of
the New Port and the customary commercial . practices which ignore rational economic
principles and to aliract port users. The revenues and tariff are shown in Table 7.3.4 and
7.3.5, respectively.

@) Expenditure
1) Invesiment
a) Initial investment

Initial investment costs for the superstructure developed by the private sector are
shown in chapter 4.4.6 and are summarized in Table 7.3.2.

b) Reinvestment

Dcprcciable facilities and eQuipmenl will be renewed based on their service lives.
The service lives of these facililies and ¢quipment are decided based on the standard of
TCDD, Japan and the United Nations. Funds for the reinvestment costs will be financed
by the internal resources of the management body (private sector).

2} Lease Charge

_ The lease charge imposed on the private sector for the infrastructure facititics is as
catculated in chapter 7.3.3. : : .

3) Personnel cost

Annual personnel costs for the private sector are estimated based on the required
number of employees to manage and operate the superstructure facitities. Unit personnel
costs for workers, officials and execulives are assuimed considering the current salary
levels in the privale ports in Turkey. '

4) Administration cost

Annual administration costs are assumed as 24.9% of the total annual personnel
costs, This ratio is based on the actual one of the TCDD ports in receat years.
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5) Maintenance and repair cost

Annual maintenance and repair costs for the superstructure facilities are calculated

as follows:

Cargo handling equipment

Other facilities

: 4.0% of the originai procurement cost

: 1.0% of the original construction cost

TABLE 7.3.5 Present Container Tariff Rates for Main Services

Seivice _ Charge
Loading 55 35
Cargo Unloading . o0 ' 25 e
Handling | Shifiing (USS/Uniy |55~ Folt T
Re-stow : 110 50° ,
Terminal 35 i Fuli 12 i Emply
(US$/Unit) 401t 5518 |'gs PyIng
201t 8 iupto10™ | 15 | fiom the 11"
lmp{)ﬂ I SR
40ft 15 i day 22 iday
20f1 7 i 3daysfree,| 12 .
Export TN T T eomtme | from the 14"
MDomestic § 401t 12 i 4% dazi up | 18 iday
Full {1013 day | :
reoter |20 L a0
Storage 401t 1
Service 2011 4 | 7daysfree,j 8 i .
(US$/Univ/ Transship-{ [ | fromthe fram the 18™
Day) ment 401t 78" dag up | 12 iday
to 17" day| -
201t S jupto10™ | 10 !from the 11™
lmpOﬁ PURR v R Y , SR o S,
401t g | day | 16 iday
201t 4 1 3days free,| 9 .
Fmpty Export fmnz the - | from the 14"
/Domeslic 40f¢ 7 140 daa} up | 12 iday
. _1t013"day| -
Note: Tariffs for storage services are those applied to fimir Port except for reefer containers.
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6) Depreciation cost

Annual depreciation costs for the superstructure facilities are catculated by the
straight line method, based on their service lives. For cargo handling equipment, sesidual
value after all depreciation is estimated as 15% of the initial investment cost, which is
standard at TCDD poris. However, for other facilities it is estimated as zero. .
7) Tax and other cost

a) Corporate income 1ax

Corporate income tax is charged on the net income of the operating privatc sector
at a rate of 50.4%. ' ' '

b) Charge on the beneﬁling right

A charge of 15%is levied on annual operating revenues for the right of benefiting
from the government’s property. ' ' : )
7.4 Sensitivity Analysis

Sensilivily Analysis is conducted to examine the impact of unexpected future
changes. The following three cases are eavisioned.

Case 1 : The revenue decreases by 10%

Case 2 : The project cost increases by 107%

Case 3 : The revenue decreases by 10% and the project cost increases by 10%
Unexpected future changes could be as follows:

{1) Decrease of the revenue

- Decrease of the estimated cargo volome
- Decrease of the tariff level

(2) Increase of the project cost

- Increase of the facilities construction cost by soil condition
- Sudden rise in building materials’ prices '
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