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Figure A-7: Extreme condition 240 deg
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APPENDIX 2: TRANSFORMATION POINTS

Z
0O NO O~ WDN =T

©

10

Harbour Present

X Y X Y
719215.53 | 926258.93 | 719215.53 | 926258.93
719540.78 | 926289.36 | 719557.04 | 926224.33
719131.11 | 925791.89 | 719185.30 | 925808.15
720085.37 | 925677.62 | 719126.21 | 925406.67
719432.45 | 925065.96 | 719443.29 | 925093.06
719582.59 | 926064.00 | 720037.79 | 924638.80
720165.42 | 924451.51 | 720187.09 | 924467.77
720423.16 | 924876.77 | 720520.70 | 924085.59
719848.80 | 925703.61 | 720797.13 | 923769.03
719159.44 | 924097.10 | 719159.44 | 924097.10

Table A-1: Coordinates of output points.
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APPENDIX 3: BEAUFORT SCALE

Beaufort scale

Description

m/s

Sea state

0

Calm

<0.3

Flat.

1

Light air

0.3-1.5

Ripples without crests.

Light breeze

1.5-3.3

Small wavelets. Crests of glassy appearance,
not breaking

Gentle breeze

33-55

Large wavelets. Crests begin to break;
scattered whitecaps

Moderate breeze

55-8.0

Small waves with breaking crests.
Fairly frequent white horses.

Fresh breeze

8.0 -11

Moderate waves of some length. Many white
horses. Small amounts of spray.

Strong breeze

11-14

Long waves begin to form. White foam crests
are very frequent. Some airborne spray is
present.

High wind, Moderate gale, Near gale | 14 -17

Sea heaps up. Some foam from breaking
waves is blown into streaks along wind
direction. Moderate amounts of airborne

spray.

Gale, Fresh gale

17-20

Moderately high waves with breaking crests
forming spindrift. Well-marked streaks of
foam are blown along wind direction.
Considerable airborne spray.

Strong gale

21-24

High waves whose crests sometimes roll over.
Dense foam is blown along wind direction.
Large amounts of airborne spray may begin
to reduce visibility.

Storm, Whole gale

25-28

Very high waves with overhanging crests.
Large patches of foam from wave crests give
the sea a white appearance. Considerable
tumbling of waves with heavy impact.

Large amounts of airborne spray reduce
visibility.

Violent storm

29 - 32

Exceptionally high waves. Very large patches
of foam, driven before the wind, cover much
of the sea surface. Very large amounts of
airborne spray severely reduce visibility.

12

Hurricane

=33

Huge waves. Sea is completely white with
foam and spray. Air is filled with driving spray,
greatly reducing visibility.

Table A-6; Beaufort scale in relation to wind speed in m/s
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APPENDIX H. CONTAINER VESSELS SIZES IN WORLD FLEET
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(Black dot indicates design vessel, Red dots indicate vessels in suggested fleet mix)
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APPENDIX 1. CALCULATION OF REQUIRED BERTH LENGTH

Vessel type Mainline 1 Mainline2 Feeder1 Feeder2 Feeder3 | Total
Vessel capacity (TEU) 9000 6000 1500 1000 600

Parcel size (TEU) 3,927 2,618 2,329 1,553 932

Parcel size (Boxes) 2,951 1,967 1,750 1,167 700

Vessel length (incl. 15m

spacing) (m) 375 320 205 180 155

no. vessels per week (-) 1 2 0 3 2

Cranes per vessel (-) 5 4 3 3 2

Moves per hour (boxes/hr) 27.5 27.5 27.5 27.5 27.5

Crane effectivity (-) 0.75 0.75 0.85 0.85 0.9
(Un)loading time (hr) 28.6 23.8 25.0 16.6 14.1
(Un)mooring time (hr) 3 3 3 3 3

Total service time per vessel

(hr/vessel) 31.6 26.8 28.0 19.6 17.1

Total service time per

week (hr/wk) 31.6 53.7 0.0 58.9 34.3 178.5
Total berth use (hr m/wk) 11,855 17,180 0 10,605 5,314 | 44,955

Calculation of berth occupancy

Total berth use (hr m/wk) 44,955
Total berth use during peak (hr m/wk) 53,945
Available berth (m) 650
Hours per week 168
Downtime 5%
Available time (hr/w) 160
Berth occupancy 52%

Vizhinjam Port PPP - Preliminary Project Plan
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Calculation of berth use
(GLEE:WI)

Vessel type Mainline 1 Mainline2 Feeder1 Feeder2 Feeder3 | Total
Vessel capacity (TEU) 9000 6000 1500 1000 600
Parcel size (TEU) 4,225 2,817 2,629 1,753 1,052
Parcel size (Boxes) 3,175 2,117 1,976 1,317 790
Vessel length (incl. 15m
spacing) (m) 375 320 205 180 155
no. vessels per week (-) 2 4 2 4 0
Cranes per vessel (-) 5 4 3 3 2
Moves per hour (boxes/hr) 27.5 27.5 27.5 27.5 27.5
Crane effectivity (-) 0.75 0.75 0.85 0.85 0.9
(Un)loading time (hr) 30.8 25.7 28.2 18.8 16.0
(Un)mooring time (hr) 3 3 3 3 3
Total service time per
vessel (hr/vessel) 33.8 28.7 31.2 21.8 19.0
Total service time per
week (hr/wk) 67.6 114.6 62.3 87.1 0.0 331.7
Total berth use (hr m/wk) 25,341 36,680 12,781 15,684 0 | 90,485
Total berth use (hr m/wk) 90,485
Total berth use during peak (hr m/wk) 108,583
Available berth (m) 1,250
Hours per week 168
Downtime 5%
Available time (hr/w) 160
Berth occupancy 54%
9V7976 R003 Vizhinjam Port PPP - Preliminary Project Plan
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Calculation of berth use
(GLEEER))

Vessel type Mainline 1 Mainline2 Feeder1 Feeder2 Feeder3 | Total
Vessel capacity (TEU) 9000 6000 1500 1000 600
Parcel size (TEU) 4,322 2,881 2,584 1,723 1,034
Parcel size (Boxes) 3,248 2,165 1,942 1,295 777
Vessel length (incl. 15m
spacing) (m) 375 320 205 180 155
no. vessels per week (-) 3 7 4 5 0
Cranes per vessel (-) 5 4 3 3 2
Moves per hour (boxes/hr) 27.5 27.5 27.5 27.5 27.5
Crane effectivity (-) 0.75 0.75 0.85 0.85 0.9
(Un)loading time (hr) 31.5 26.2 27.7 18.5 15.7
(Un)mooring time (hr) 3 3 3 3 3
Total service time per vessel
(hr/vessel) 34.5 29.2 30.7 21.5 18.7
Total service time per
week (hr/wk) 103.5 204.7 122.8 107.3 0.0 538.3
Total berth use (hr m/wk) 38,808 65,512 25,168 19,316 0 | 148,803
Total berth use (hr m/wk) 148,803
Total berth use during peak (hr m/wk) 178,564
Available berth (m) 2000
Hours per week 168
Downtime 5%
Available time (hr/w) 160
Berth occupancy 56%
Vizhinjam Port PPP - Preliminary Project Plan 9V7976 R003
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APPENDIX J. DESKSTUDY COASTAL IMPACTS

The hydrodynamic and sedimentary processes along the coastline will change as a
result of the port development at Vizhinjam. The scale of change will be dependent on
the design of the port and the existing conditions. This section describes the desk study
on the coastal impacts of the preferred port development.

Description of the present situation
The present coast morphological formation and processes at Trivandrum are mainly
influenced by the following three elements:

e The geological formation of the coast
e The potential sand sources to nourish sediment transport
¢ The seasonal variation in wave direction, period and height

Without having access to any significant field surveys at the location of Trivandrum nor
any detailed wave recordings at this location over a number of years, the best that can
be done is to assess the physical processes and changes based on experienced
engineering judgment with the aid of the scarce information available. The three
elements mentioned above will be discussed in the following sections in order to assess,
in a qualitative manner, the coastal behaviour at the new port site.

Geological formation

The coast at the new port site and the neighbouring areas is formed by rock
outcroppings, many of which stop wave-generated alongshore sand transport (littoral
drift) completely. Between the rock outcroppings bays with sandy beaches are formed.
With changing wave directions over the seasons, the alignment of these beaches will be
following the main wave direction at any time.

North of the new port site, the rock outcropping is rather large and extends into deep
water thereby stopping sand transport along the coast in southern direction completely;
therefore no sand is expected to reach the new port from the north.

From the Southern directions swell waves generate sand transport directed to the North
and consequently sand transport from South to North occurs, whereby not all rock
outcropping extend into sufficiently deep water to block sand bypassing completely,
therefore at some location along the southern shore sand will be transported, mainly in
the breaker zone, from south to north during some months of the year.

Along the southern coast however, also sea wave-generated sand transport occurs from
North to South in the monsoon season.

The conclusion is that sediment transport will occur in both directions along the southern
coast. At the new port location apparently the most southern rock outcropping extends
into the sea sufficiently to substantially block the sand transport to the north, but not
completely as can be seen by the small sandy pocket beaches just north.

Much further south towards the tip of India a number of groynes have been constructed,
which show that sand accretion on the south side occurred, and that probably a net
sand transport from South to North is present at those locations. Care is advised as the
above information is based on a satellite photo (source: Google Earth) which only
represents a moment in time and cannot be taken to represent long term trends in
coastal behaviour.

Vizhinjam Port PPP - Preliminary Project Plan 9V7976 R003
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Sand sources

As the rock outcropping to the north of the new port is expected to block sand transport
completely the focus is on sand sources from the South. Several rivers and estuaries
can be observed along the southern coast; rivers are expected to be depended on
seasonal rainfall and probably will show larger flows during and after de monsoon
season, carrying sand and silt towards the sea.

Estuaries will behave as tidal inlets during low flow and as river mouth during high flows.
The sediment carried by rivers during high flows is a source of sediment, which will be
distributed along the coast by wave action, both towards the south and north. So long as
rock outcropping extends deep into the sea, blocking sand, the sediment will not reach
the new port. Based on the present assessment bypassing of sand is not expected in
the forthcoming decades.

Sand beaches by themselves, once they change their form are also a natural source of
sand. Silt as a sediment risk is confined to sediment into port basins where turbulence is
very low, and is expected to take place at a very slow pace. Possibly the existing fishery
port at the new port site may be a source of local information on past siltation.

Wave action

Waves change direction when reaching the coast and break on shallow water. Breaking,
waves release energy which is transformed and can be used to transport sand in two
directions:

e Parallel to the coast
e Perpendicular to the coast

The angle between waves and coast is usually rather small (0-10°) therefore most of the
wave energy is used to shape the beach profile. Higher waves will generate a smoother
profile while lower waves will generate a steeper profile. The profile tends to follow
variations in wave height and period. The contours to which the profile changes depends
to a large extend on the wave period but usually varies between +4 and -10m water
depth.

Changes in profile can be significant over a relatively small period of time, particularly
when hurricanes or storms occur.

9V7976 R003 Vizhinjam Port PPP - Preliminary Project Plan
14 October 2010 - i - Final Report



However, once a port is constructed this phenomenon is less important. Sand transport
along the coast is driven by the small angle between wave crests and coastal alignment
(or depth contours at breaking depth). When waves generate a net transport in either
direction sand will accumulate at obstructions (groyne, breakwater, rock outcropping)
and in due time may bypass that obstruction.

At the new port site relevant waves for sand transport can roughly be grouped as
follows:

e Sea waves (nearby wind generated waves), arriving mostly from Westerly
directions and with wave periods up to 7-9 sec. This occurs over some 4 months
ayear.

e Swell waves (far away generated waves), arriving from two main directions,
namely South and Southwest, with period which can reach 20 sec. This occurs
over some 4 months a year, similar but not exactly coinciding with the presence
of sea waves.

The sea waves are expected to generate sand transport south of the new port, in
southerly direction. The swell waves are expected to generate sand transport in
Northern direction, south of the new port site. The width and form of the beach just south
of the new port site is expected to show seasonal variations particularly during the
monsoon season.

Description of future situation with port development

To develop a new port that will provide shelter to container vessels, breakwaters are
required, which obstruct waves and force them to change direction and in some cases
also height. This is also the case for the new port at Vizhinjam, where a large
breakwater is foreseen to provide protection for access and mooring of vessels. The
breakwater will extend to the south encompassing some minor pocket beaches, just up
to the outcropping that limits a larger beach formation.

Swell waves from the south and southwest arrive at the breakwater from a direction that
cannot generate a significant effect on the beach. Sea waves from the West however
will diffract around the breakwater head and arrive at the beach under a different angle
compared to the present situation. This will generate a change in formation of the beach
at its northern end. It is expected that when waves come from the west for a long
enough period of time, the beach will grow towards the sea at its most northern end, i.e.
it will widen. At a location south along the beach the effect of wave diffraction will not be
present. Up to that point the beach could become narrower.

The process described is by necessity a qualitative assessment; however it is not
expected to involve large changes.

Should this stretch of beach be of importance, either for tourism or for other purposes
and should the seasonally narrowing of the beach generate negative effects, a relatively
simple solution could be the construction of one or more (short) groynes along this
stretch of the coast to create a dynamically stable coastal stretch between the rock
outcropping and the last southern groyne.
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APPENDIX K. DESIGN PARAMETERS USED FOR THE CONCEPTUAL
DESIGN OF THE QUAY WALL

For the development of the conceptual design of the quay wall the following design
parameters were used.

Properties of the design profiles

Sand profile
Description Internal Dry Specific Wet Specific
[-1 friction Weight Weight
o [01 Yadry [kN/m3] Ysubmerged
[KN/m’]
Bottom to -6.00m Loose sand 30 17 19
-6.00m — and below Dense sand 38 19 21
Rock profile
Level Description du RQD
[m] [-] [MPa] [%]
Bottom Hard rock 28-57 20-50
Design loads
Dead load

The dead load of the quay structure includes the weight of all structural components
considering the following mass densities:
¢ Reinforced concrete:

Favourable: 24 kKN/m?®

Unfavourable: 25 kN/m?®

e Steel: 79 kN/m?®
Crane loads

The quay structure will be designed to resist the following vertical and horizontal crane
loads:

e Vertical: 1000 kN/m

e Horizontal: 100 KN/m

Uniform distributed load
The quay structure will be designed to resist the following live loads:

e Seaward of seaward rail: 10 kN/m?
e Between crane rails: 30 kN/m?
e Landward of landward rail: 50 kN/m?

Mooring loads
The quay structure will be designed to resist the following mooring loads:

e Mooring load: 2 x 1500 kN
e (Centre to centre distance: 24m
Load combinations

Deck on piles
¢ Normal Condition
LC1: D+U+C
e Earthquake Conditions
LC2: D+U+C
Vizhinjam Port PPP - Preliminary Project Plan 9V7976 R0O03
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Block work wall

¢ Normal Conditions
LC1: D+E+Hy+S+B
LC2: D+E+th|+S+B
LC3: D+E+H+S+C
LC4: D+E+Hp+S+C

e Earthquake Conditions
LC5 D+E+H|W|50%+S50%+B75%*)
LC6: D+E+H|W|50%+350%+B75%*)
*) Without crane: less favourable for sliding/overturning. With crane: higher
foundation loads.

Safety factors
The following representative loads and overall safety factors are applied.

e Deck on piles
For the deck on pile structure the factors of safety (FoS) presented in the table
below are applied.

Failure mechanism Normal condition Earthquake

condition

Bearing capacity 2.00 2.00

e Block work wall
For the block work wall the factors of safety (FoS) presented in the table below

are applied.
Failure mechanism Normal Earthquake
condition condition

Sliding 1.75 1.10

Overturning 1.50 1.10

Geotechnical static 1.30 -

Geotechnical earthquake - 1.10

Bearing capacity 2.50 2.50
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Additional Assumptions

Quay furniture

The quay construction will be equipped with the following quay furniture:

Cable turnover pits
4 cable turnover pits are foreseen in the quay structure, per pit 2 cranes can be
provided.

Bollards

Double bollard units are foreseen with a capacity of 150te per bollard. These
units have a ctc distance of 24m. In front of each unit a steel edge protection
(length 6m) is placed, to prevent the mooring lines from chamfering.

Fendering
Cone fenders with a fender panel are foreseen on the quay wall, with a ctc of
12m.

Safety ladders
Safety ladders with a length of 6m are foreseen, these ladders are placed with a
ctc distance of 48m.

Deck on Piles Structure

The following design assumptions are made for the deck-on-piles structure

Piles

¢ The piles shall have a coating to 1m into the quarry run bund. After the design live of
the coating, corrosion is allowed.

e The bearing capacity of the piles is determined with shaft friction only and no end
bearing.

Block Work Structure

The following design assumptions are made for the block work structure
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APPENDIX L. DETAILED OVERVIEWS OF CAPEX ESTIMATES

CAPEX Phase |

PHASE | - CAPEX Investments

Dredging & Land Fill Unit Value Unit Rate Total CAPEX
Dredging and reclaiming - Superficial soils [m3] 2,150,000 11.00 23,650,000
Dredging and reclaiming - Compacted 17.056.000
sedimentaries/weathered rock [m3] 820,000 20.80 e
Dredging and reclaiming - Hard rock [m3] 0 82.00 -
Dredging at marine borrow area and reclaiming
- Superficial soils [m3] 0 7.60 i
Additional dredging under Container Terminal [m3] 351,000 18.00 6,318,000
Additional dredging for scour protection [m3] 0 18.00 -

Total 47,024,000

Breakwater & Revetments Unit Value Unit Rate Total CAPEX
Breakwater at average depth of 2.5 m [m] 180 21,000 3,780,000
Breakwater at average depth of 7.5 m [m] 280 30,000 8,400,000
Breakwater at average depth of 12.5 m [m] 450 45,000 20,250,000
Breakwater at average depth of 18.0 m [m] 1,750 68,000 119,000,000
Breakwater head at average depth of 18.0 m [m] 50 83,522 4,176,108
South Breakwater at average depth of 2.5 m [m] 120 22,000 2,640,000
South Breakwater at average depth of 7.5 m [m] 160 29,000 4,640,000
South Breakwater at average depth of 12.5 m [m] 300 38,000 11,400,000
South Breakwater head at average depth of
15.0 m [m] 50 55,281 2,764,065
Revetment 0-5 m [m] 200 601 120,188
Revetment 5-10 m [m] 200 3,443 688,688
Coast protection [m] 800 1,400 1,120,000
Total 178,979,048

Quay wall Unit Value Unit Rate Total CAPEX
Deck on piles rock [m] 650 40,800 26,520,000
Material - Scour protection [m3] 0 28 -
Material - land fill [m3] 504,000 25 12,600,000
Total 39,120,000

General port superstructures Unit Value Unit Rate Total CAPEX
Building Port Authority & Port control [m2] 1,600 754 1,206,897
Security fencing + Gates [m] 1,000 150 150,000
Building Customs [m2] 1,600 377 603,448
Road and parking facilities; asphalt paving [m2] 53,800 25 1,345,000
Total 3,305,345

Container terminal Unit Value Unit Rate Total CAPEX
Paving [m2] 246,000 110 27,060,000
Container Terminal Utilities [m2] 260,000 10 2,600,000
Workshop [m2] 1,250 819 1,023,707
Offices [m2] 800 754 603,448
Railyard - length of rails [m] 2,100 1,078 2,262,931
Total 33,550,086

Container terminal Equipment Unit Value Unit Rate Total CAPEX
Gantry Cranes [#] 6 7,500,000 45,000,000
RTG's [#] 16 1,400,000 22,400,000
Terminal Tractors [#] 30 80,000 2,400,000
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Tractor Trailers [#] 30 20,000 600,000

Empty Container Handlers [#] 4 300,000 1,200,000
Reach Stackers [#] 2 450,000 900,000
Total 72,500,000
Marine Services Unit Value Unit Rate Total CAPEX
Tug Jetty [#] 1 2,000,000 2,000,000
Tug (60-80BP) [#] 3 6,000,000 18,000,000
Pilot Launch [#] 1 1,500,000 1,500,000
Mooring Launch [#] 3 500,000 1,500,000
Total 23,000,000
Utilities Unit Value Unit Rate Total CAPEX
Power supply and electrical facilities [#] 1 5,000,000 5,000,000
Potable water facilities [#] 1 500,000 500,000
Waste Management Facility [#] 1 500,000 500,000
Storm water drainage [#] 1 750,000 750,000
Foul water system [#] 1 750,000 750,000
Total 7,500,000
Miscellaneous Unit Value Unit Rate Total CAPEX
Mobilisation [#] 1 2,000,000 2,000,000
Aids to navigation [#] 1 500,000 500,000
Total 2,500,000

550,095,946
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CAPEX Phase I

PHASE Il - CAPEX Investments

Dredging & Land Fill Unit Value Unit Rate Total CAPEX
Dredging and reclaiming - Superficial soils [m3] 200,000 11.00 2,200,000
Dredging and reclaiming - Compacted
sedimentaries/weathered rock [m3] 200,000 20.80 4,160,000
Dredging and reclaiming - Hard rock [m3] 0 82.00 -
Dredging at marine borrow area and reclaiming -

Superficial soils [m3] 3,380,000 7.60 25,688,000
Additional dredging under Container Terminal [m3] 324,000 18.00 5,832,000
Additional dredging for scour protection [m3] 0 18.00 -

Total 37,880,000

Breakwater & Revetments Unit Value Unit Rate Total CAPEX
Breakwater at average depth of 2.5 m [m] 0 31,000 -
Breakwater at average depth of 7.5 m [m] 0 45,000 -
Breakwater at average depth of 12.5 m [m] 0 64,000 -
Breakwater at average depth of 18.0 m [m] 0 96,000 -
Breakwater head at average depth of 18.0 m [m] 0 124,277 -
South Breakwater at average depth of 2.5 m [m] 0 30,000 -
South Breakwater at average depth of 7.5 m [m] 0 41,000 -
South Breakwater at average depth of 12.5 m [m] 0 57,000 -
South Breakwater head at average depth of 15.0 m [m] 0 84,647 -
Revetment 0-5 m [m] 0 601 -
Revetment 5-10 m [m] 0 3,443 -
Coast protection [m] 0 1,400 -
Total -

Quay wall Unit Value Unit Rate Total CAPEX
Deck on piles rock [m] 600 40,800 24,480,000
Material - Scour protection [m3] 0 28 -
Material - land fill [m3] 465,231 25 11,630,769
Total 36,110,769

General port superstructures Unit Value Unit Rate Total CAPEX
Building Port Authority & Port control [m2] 800 754 603,448
Security fencing + Gates [m] 1,000 150 150,000
Building Customs [m2] 0 377 -
Road and parking facilities; asphalt paving [m2] 100,000 25 2,500,000
Total 3,253,448

Container terminal Unit Value Unit Rate Total CAPEX
Paving [m2] 213,231 110 23,455,385
Container Terminal Utilities [m2] 240,000 10 2,400,000
Workshop [m2] 1,250 819 1,023,707
Offices [m2] 800 754 603,448
Railyard - length of rails [m] 0 1,078 -
Total 27,482,540

Container terminal Equipment Unit

Value Unit Rate Total CAPEX
Gantry Cranes [#] 5 7,500,000 37,500,000
RTG's [#] 13 1,400,000 18,200,000
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Terminal Tractors [#] 25 80,000 2,000,000
Tractor Trailers [#] 25 20,000 500,000
Empty Container Handlers [#] 3 300,000 900,000
Reach Stackers [#] 2 450,000 900,000
Total 60,000,000
Marine Services Unit
Value Unit Rate Total CAPEX
Tug Jetty [#] 1 2,000,000 2,000,000
Tug (60-80BP) [#] 3 6,000,000 18,000,000
Pilot Launch [#] 1 1,500,000 1,500,000
Mooring Launch [#] 3 500,000 1,500,000
Total 23,000,000
Utilities Unit
Value Unit Rate Total CAPEX
Power supply and electrical facilities [#] 1 5,000,000 5,000,000
Potable water facilities [#] 1 500,000 500,000
Waste Management Facility [#] 1 500,000 500,000
Storm water drainage [#] 1 750,000 750,000
Foul water system [#] 1 750,000 750,000
Total 7,500,000
Miscellaneous Unit
Value Unit Rate Total CAPEX
Mobilisation [#] 1 2,000,000 1,000,000
Aids to navigation [#] 1 500,000 500,000
Total 1,500,000

Total Capital Expenditure in US$ 196,726,757
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CAPEX Phase llI

PHASE lll - CAPEX Investments

Dredging & Land Fill Unit Value Unit Rate Total CAPEX
Dredging and reclaiming - Superficial soils [m3] 164,063 11.00 1,804,688
Dredging and reclaiming - Compacted
sedimentaries/weathered rock [m3] 164,063 20.80 3,412,500
Dredging and reclaiming - Hard rock [m3] 40,000 82.00 3,280,000
Dredging at marine borrow area and reclaiming -

Superficial soils [m3] 4,281,875 7.60 32,542,250
Additional dredging under Container Terminal [m3] 405,000 18.00 7,290,000
Additional dredging for scour protection [m3] 0 18.00 -

Total 48,329,438

Breakwater & Revetments Unit Value Unit Rate Total CAPEX
Breakwater at average depth of 2.5 m [m] 0 21,000.00 -
Breakwater at average depth of 7.5 m [m] 0 30,000.00 -
Breakwater at average depth of 12.5m [m] 0 45,000.00 -
Breakwater at average depth of 18.0 m [m] 860 68,000.00 58,480,000
Breakwater head at average depth of 18.0 m [m] 50 83,522.15 4,176,108
South Breakwater at average depth of 2.5 m [m] 210 22,000.00 4,620,000
South Breakwater at average depth of 7.5 m [m] 190 29,000.00 5,510,000
South Breakwater at average depth of 12.5 m [m] 180 38,000.00 6,840,000
South Breakwater head at average depth of 15.0
m [m] 50 55,281.30 2,764,065
Revetment 0-5 m [m] 200 600.94 120,188
Revetment 5-10 m [m] 200 3,443.44 688,688
Coast protection [m] 400 1,400.00 560,000
Total 83,759,048

Quay wall Unit Value Unit Rate Total CAPEX
Deck on piles rock [m] 750 40,800 30,600,000
Material - Scour protection [m3] 0 28.00 -
Material - land fill [m3] 581,538 25.00 14,538,462
Total 45,138,462

General port superstructures Unit Value Unit Rate Total CAPEX
Building Port Authority & Port control [m2] 800 754 603,448
Security fencing + Gates [m] 1,500 150 225,000
Building Customs [m2] 0 377 -
Road and parking facilities; asphalt paving [m2] 0 25 -
Total 828,448

Container terminal Unit Value Unit Rate Total CAPEX
Paving [m2] 266,538 110 29,319,231
Container Terminal Utilities [m2] 300,000 10 3,000,000
Workshop [m2] 1,250 819 1,023,707
Offices [m2] 800 754 603,448
Railyard - length of rails [m] 0 1,078 -
Total 33,946,386

Container terminal Equipment Unit Value Unit Rate Total CAPEX
Gantry Cranes [#] 6 7,500,000 45,000,000
RTG's [#] 16 1,400,000 22,400,000
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Terminal Tractors [#] 30 80,000 2,400,000

Tractor Trailers [#] 30 20,000 600,000
Empty Container Handlers [#] 4 300,000 1,200,000
Reach Stackers [#] 2 450,000 900,000
Total 72,500,000
Marine Services Unit Value Unit Rate Total CAPEX
Tug Jetty [#] 1 2,000,000 2,000,000
Tug (60-80BP) [#] 3 6,000,000 18,000,000
Pilot Launch [#] 1 1,500,000 1,500,000
Mooring Launch [#] 3 500,000 1,500,000
Total 23,000,000
Utilities Unit Value Unit Rate Total CAPEX
Power supply and electrical facilities [#] 1 5,000,000 5,000,000
Potable water facilities [#] 1 500,000 500,000
Waste Management Facility [#] 1 500,000 500,000
Storm water drainage [#] 1 750,000 750,000
Foul water system [#] 1 750,000 750,000
Total 7,500,000
Miscellaneous Unit Value Unit Rate Total CAPEX
Mobilisation [#] 1 2,000,000 1,000,000
Aids to navigation [#] 1 500,000 500,000
Total 1,500,000

Total Capital Expenditure in US$ 316,501,781

427,277,404
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