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CHAPTER 6 PLAN OF PORT FACILITIES
6-1 Commercial Port Facilities™ -
6-1-1 Planning Conditions /71~
(1} Dimension of Platined: Vessels
The dimension of the planned vessels for a commerual port isa v1tdlly 1mp01tant clement’to

determine the scale -of: port facilities, such as- channel, basin; quay, dolphin. The- dlmenslons are
used from thie planning standard of Japan for demgnmg port facilities, and are shown below; -

© «Tonmage :+ - o itLengthe 0 Widthe o Deptli - Full Load Drait .

WY e my s m) ) )
Convenlional Cargo Vessel : SR
1,000 58 950 S 4
5,000 103 15.4 8.4 6.8
Oil Tanker T R
1,000 57 94 . 4.5 42

6-1- 2 Channel ‘,nd Basin
(1) Channel::. EIE G RS . RN 2o

Thehaccess channel to.the ‘commercial .port:is: planned fo-be in a north-south dlrectlon
considering the length and the direction of the east breakwater (I)'which has a-dominant influ-.
ence on the project cost, the prevailing wind in the north-west: monsoon-seas‘on from November
to March, etc.: : T T PN : R BT T

- The distance of the channel. from the tip: of the b]eadetBi to the ber th is about 900 meteis :

inchuding -the: stlalght part- of 600: meters-to the center of the turmng basm which i is.longer thian
the required stoppmg d1stdnce of the f1ve~tnne planned ship length SRy it

- The channel: width is. planncd to be 110 meters, stightly wider than the planned slup length
or the requlred width'in the’ stdndard i IR ST : ,

The channel depth is designed for 7 5 meters below the Datum Level conmdermg the fullr
located inside ‘the River. Kemasin. This. channel: runs between the east breakwater (II) and the
meters deepifrom the Highest H:gh Water Level-which: enables 10,000 DWT class car go vessels to:
call atthe port: . |« o ol s s Gl T hent e

The rest of the:access channel isfor oil tankers berthmg the petrolcum product. dolphm tobe: -
located inside the river ol" Kemasin. This channel runs between the East Breakwater (Il) and the
revetment of the general cargo wharf, which will function as a trammg wall for the river.

- The width. and, .depth:of.the chapnel.are. plannecl to be 60 meters: and 5.0 meters bclow the
Datum Level, respectively, considering the dimensions of the 1,000 DWIT class oil .tanker. -

A tug boat will: be provided. to assist in the navigation of ships. because the channels are-

relatively long,
(2) Basin

A basin is generally planned by taking into consideration the maneuver of arrival and depar-
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ture of vessels. : _

But, at Kelantan Port, the width of the basm for s 000 DWT class bcrth is planned 10 assure
not only ship navigation, but also the necessary width for the slip to cater to four vessel berthings
at the same time, and the future port development for 10,000 DWT ciass cargo vessels,
Accordingly, the basin should be planned to have a 210 meter width. ' I

The berthing basin for oil tankers will be utilized combined with the turning basm descnbed

below..

< The: turmng basms for 5 ,000 DWT class cargo vessels and 1 000 DWT class oil t‘mkers have
1espect1vely_ a.diameter 0f.330 meters and 180 meters, three times bigger-than the designed ship
length, or the reqmred length in the standard. :

~The depth-of the basins is determined in the same way for the chdnnels therefore, those for
gcneral cargo vessels and 01[ tankers reqguire a 7.5 meters depth and 5.0 meters below the Datum
Level respectively. '

The location of the channel and the basin is shown in Fig. 6-1

6-1-3 Breakwater and Groin
(1) Breakwater , .

The east breakwater (I) is planned to secure the necessary calmness of the basins, mamly for
the commercial port. '

The main important factor to decide the direction of the bnakwater is the strong waves,
generated) by -the ‘north-west - monscon "winds. So the "east breakwater (I} is planned for a
north:south direction ‘againkt the waves: ' ' CoEa ) .

-+ This breakwater. should be extended ‘to a:point off the coast, where water.has the critical
depth for compleiely active movement, considering siltation of the channel by littoral:drifts. The
critical depth:is calculated as 6 meters by using natural conditioh‘data;i significant: wave height,
and"mean diameter of 'sea ‘bed materials which. were obtained by the survey carried out in 1979
and 1980 by the study team. ,

-Less than the critical depth for complétely active'movement; surface sands or soils of the sea
‘bed shows critical movements With the changc of water depth by the waves of 31gmf1cant wave
height. : ' ' . ' e '

o Fhe.ea’s‘t'—b‘reakw'ziter(ﬂ)_ which Will'protect the channel for oil tankers; and fishing boats from
sttong - waves'is planned 'to ‘be built straight through the swif zoné, considering the difficulty of
construction work, erosion of the sea bed after completion of the structure, etc. This breakwater
will'act as a°training wall to flash sandsand soils transported by the :River. Kemasin, -

(2) Groin =it _ s .

“+‘The! groin (iole) is‘palnned to protect the:basin for the commercial port: from siltation of
littoral sands'whicl drift along ‘the coast line by the southwestein tidal currents; The- gr(ﬁin is to
“be built pdrallel to thequay wall line till:thetip redches the same point of that-of the quay

The location of the breakwater and the groin is shown in Flg 6-2.
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6-1-4 Quay and Do]phm
(1) Quay -

In general, the wharf is divided into three types; (i_)‘ marginal type (ii) jetty type (iii)
compound type. These types of whaif have their own advantages and disadvantages. In this
project, the jetty type is appliéd mainly for'economical reasons. 1f the marginal type is planned, a
very - long bréakwater will be needed to keep the baSip calm, and the construction cost will
increase remarkably compared with thejetty type. ‘

The direction of the quay wall is planned at an angle of about fifteen degree from north to
cast to keep the ship from receiving strong eastern winds in the north-east monsoon penod

The number of berths are determmed by the calgo traffic volume dnd cargo handling capacity
at the wharf, .

The cargo traffic in 1987, ‘the target year for the First Pli’ase Development Plan has already
been estimated at 352,000 tons, excluding petroleum products which will be discharged at the
dolphin inside the Kemasin River. And the capacity of the cargo handling at the 5,000 DWT class
vessel berth is estimated at 18,000 tons pér year, based upon the data of Kelang Port and Penang
Port. Thercfore two berths should be necessary at Kelantan Port by 1987, The length of the cfuay
for two 5 000 DWT class vessel berths is 260 meters, conmdermg the ship length and the mooring
method. ' :

Considering the ¢onstruction cost for the First Phase Development Plan, the location of these
two berths is 'plann'cd to be farther side of the wharf where the 10,000 DWT class vessel’s quays
are located in the Master Plan,

(2} Dolphln , .

The location of the dolphm for unloadmg petroleum products is planned within the River of
Kemasin, considering the construction cost, maintenance works, elc. . Co

One ‘dolphin berth will be necessary on the basis of the volume of pch oleum pioducts
discharged in 1987, or 139,000 tons, and the cargo handling capacity at the dolphin.

Thé length of the 1,000 DWT: class tanker dolphin is plaimed to be 70 meters, taking into
consideration the dimension of the tanker.

It goes without saying that safety measures should be taken in case of emmmergency such as oil
leakage and fire at the dolphin berth.

6-1-5 Transit Shed and Storage Facilities -
(1) Distribution of Cargoes at the Wharf
Caigo traffic through the terminal facilities such as transit shed, open storage and "st(')ra'gé
tank, can be’estimated accordmg to kind of ‘commodities’ handled the prcsent cargo flows at
Kel'mg Port and’ Penang Port ete. S ' ' o C '
Dry cargoes such-as wood products rubber, fertilizer, cément, rice ‘and miscellaneous cargoes :
are transported to and from the wharf, directly or indirectly. Indirect transportation of ‘carpoes
means that the cargoes are distributed to the hinterland or loaded to the vessels by way of the
- transit shed or'ope'h storage. The ratio of direct and indirect transport differs whether the cargo
will be imported or exported. The ratios are assumed as follows based on the data on the ca1go
flow at the Port of Kelang.
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Direct Transport

Import/Inbound

© Vessels o - Hinterland

Transit Shed ° (tonnes)
L N ~ ©  Fertilizer ' ._4'f,000:
Indirect Transport S A
R : - o . Miscellaneous Cargo 49,000
Op.en'St_{-)rage Cement: - = ' | 72,000
-15%
Total ‘ 162,000
_ Eﬁ(pgrt[OiutbO_und_ _ -
- Direct Transport
Vessels Hinterland
Tran_sit Shed (tonncsj
0 Wood Product . 49,000
Indirect Transport : © " Rubber | 4],0_0_0
o ' Open Storage - O “Rige. ‘ 53,000
Total 143,000

Froimn the above cargo distribution, in 1987, 171,000 tons of cargoes will be stnored at the
transit shed, 46,000 tons at the open storage, and the remainder of the 88,'0‘00_:t011{$__wi11 be
tr'msported directly to and from the hinterland. . .

Palm oil for gxport will be shipped. by lolly from the mills .:md stored in the storage tauks at
the wharf ‘Export of palm ojl is estimated at 47,000. tons in 1987, CL e

Petroleum products will be discharged at the dolphin berth, stored i m the 011 tanks and then
distributed.to the northern part of Kelantan.. Petroleum products of 739 000 fons will be handled
al the storage tanks in 1987.
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{2) Transit Shed : : -
The size of the required transit shed is calculated by the followmg formula,
S = N/Row :
where, St Area of Tlansﬂ Shed (m? ) o :
N: Annual Cargo Traffic through Transit Shed (tons/year)
R: Rotation (times/year)
W: Quantity. of Cargo Storage per Unit Area (tons/m?)
o Cargo Storage Ratio
In the case of Kelantan Port, N = 171,000 tons, R = 40 times/ycar, w = 2.0 tons/m2 a=0.6.
Although the avea of the {ransit shed 1equued will be 3,600 sq. meters in 1987 from the
above calculation, a transit shed of 4, 800 sq meters (120™ x 40‘“) is p}anned con31denng future
location plan of the transit shed, and future increase of cargo handl1n0_volume

{3) Open Storage
The required area of open storage is'obtaired by the following formula.
S = N/Raw
where, S: Area of Open Storage (m?)
N: Annual (,drgo Traffic through Open Storage (tons/year)
R: Rotation (times/year) .
W: Quantity of Cargo Storage per Umt Area (ton':/m )
o Cargo Storage Ratio
In this study, N = 46,000 tons, R = 20 times/year, W = 2.0 tons/m?, a=0.5.
_Therefore the-area of open storage required is 2,300 sq. meters from the formuia But an area
of 4,400 sq. meters is planned, by {aking into consideration the location of open storage and the
increase of cargo traffic after 1987,

(4) Storage Tanks for Plan Oil . .
The required capac1ty of palm oil storage tanks is calcuhted by the followmg formula
V=N/Ray
where, V: Capacity of Tanks (m?)
N: Annual Palm Oil Volume Stored (tons)
R: Rotation (Times/year) .
..y: Density of Paim Oil {tonnefm?)
a: Storage Ratio
 In this case, N =47 ;000 tons, R = 36 timesfyear, v =0.9 tonnes/m = 0 9 _
Therefore the reqmred capacity of the tanks will be 1,600 cu. metcrs in 1987 by the formula
Accordmgiy l'our tanks are planned 1o be mstqlled at the site, and e’lch tank has 550 cu. meters
(D=8.7m, H=9.1 m), considering future growth of pdlm oil export
The site for the storage tanks is assured of 2,500 sq. meters at the top of the wharf.

(5} Storage Tanks for Petroleum Proclucts _

Petroleum ploducts should be stored in dlffelent t'mks by km(l ‘md the capacntles of tanks,
should be calculated by kind of petroleum products, separately. Petroleum products of 139,000
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tons will be discharged at Kelantan Port in 1987, Out of the total petroleum products, it is
estimated that gasoline’ will ‘account: for 62 percent, kerosene’ 11 percent, diesel (fuel) oil 21
percent and aviation fuel 6 percent, respectively, considering the present transportation of each
petroleum product by the Malayan Railway into-Kelantan: Therefore, 86,200 tons of gasoline,
15,400 tons of kerosene, 29,400 tons of ‘diesel (fuel) oil,-and 8,000 tons of aviation fucl will be
stored in the storage tanks, S

The required capacity of tanks ciin be obtained by the follolving formula;

V=N/Ray .
_ where,. Vi Capac:ty ofTank (m?’)
- N :-;‘Annual Petroleum Products Stowd (tons/yeal)
R: Rotatlon (tlmes/ye'}r)
v: Density of Petroleum Products (tonne/m3)
o Storage Ratio

(1) Gasoline
N = 86,200 tons, R = 40 t'ilﬁcs/year, v =0.87 tonfies/m?,; o« = 0.90
Therefore, the required’ capacity of tanks will be 2,750 ¢u. ‘meters, and five tanks
(D= 8.7 m, H= 9.1 m) are ptanned in the storage area for petroletim products.

{2) I\ero.sene '
= 15,400 tons, R = 40 timés/year, v = 0. 87 tonnes/m?, a = 0.90
Therefore ‘the reqmred C'lpac1ty of tanks is 490 cu. meters, and three tahks(D=5.8 m,
H =76 mYwill be located in the stomge area:’ : R ‘ T '

(3) Diesel (Fuél) Qil
N = 29,400 tons, R = 40 times/year, ¥ =0.87 tonnes/m®, a = 0"90
Therefore, the' capaClty of tanks required is 940 cu. meters ‘and four tanks (D 6. 8 m,
H = 7.6 m) are planned in the storage area. '

(4) Aviation Fuel : R
N'= 8,000 tons, R =40 times/year, 4 =087 tonnes/m*; o= 090
Therefore, - the capacity of tdnks is 260 cu. metels -and three tanks (D=4.8 m,
H=6.1m)are planne(l S "
The site of the petroleum product stonage ‘tanks should be about 10, 000 sq. ineters behind
the dolphm based on thé number and dimension of the planncd tanks mentloned above and the
safety stindard for these dangel ous facmty as planed n Japan ' '

6:1-6 Access Road and Port Road”
{1} Vehicle Traffic Volume :

The pldnned trafflc volume generated from thc commercml port area 1s obtamed by the fol-
lowmg formula ' S S -

IEIT TN PR e
[ I R .
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e c-xﬁ_ _fy_x'-1+'a
w12 € €

where, T: Planned Traffic Volume (vehicles/hour) _
' C: Volume of Cargoes Transported by Vehicle (tbns_/year)
W: Actually Loaded Cargo Volume per Vehicle (tons/vehicle)
- f: Monthly Variation Rate o
Cargo Volume in Peak Month -
- Average Monthly Cargo Volume

'y D'uiy Vaintmn Rate
Cargo Volume on Peak Day

Average Annual Cargo Volume |
‘¢ Average Number of Working Days per Month (day)
6. Related Vehicle Rate
_.Number of Related Vehicles
" Total Number of Vehicles
e Rate of Actually Loaded Vehlcles
: Number of Vehicles Loaded with Cargoes
_ . Total Number of Vehlcies
g: Flme Change Rate :
_ Traffic Volume at Peak Hour
- Daﬂy Traffic Volume : 7
In this si;udy,.‘ C =491,000 tons/year, W = 4tons/vehlcle B=12, v=1.5, ¢=30, 6 =0.5,
€=0.5, 0 = 0.16 are assumed. Therefore, the planned traffic volume is 300 vehicles per hour in
1987,

(2) Access Road _

Since the hourly design traffic volume per lane i is Conmdercd as 1 ,000 — 1,300 vehlcies two
lanes of access road will be needed to cater to the traffic of 300 vehicles per hour generated.ifrom
the commcri@al port area, and the general traffic to énd from the area:along the access road.’

This two 'lane 'road can probably be secured ty improving the existing road from the pofi'area
to Tawang Whlch runs almost parallel to the River Kemasm and no land acquisition will be
needed. \ .

But efforts should be made to buy the land for the fifty meter-wide access road for future
development of the Port, at the same time to” improve the existing road. Because if houses or
shops are built along the improved road, land acqmsmon will face’ many difficulties, or
sometimes be 1mp0351b1e as is often the case seen in the develt)pment of infrastructures.

(3) Port Rcad : : ;

Port roads within the wharf should be planﬁéd considering the vehicle traffic-of the target
yea'r, future-port development, examples of road‘;c_onstruction of other ports, et¢c. The port road
network. of Kelaritan Port consists of four lanes of thirty meter roaci, and two fanes of fifteen
meter road with pedestrian lanes. ' '

- Standard sections of the access road and the port road are shown in Fig. 6-3.

—183—



(winun}

%z | Tmee

a2
in
-

1 08'C L osE

[
L13]
™

. oo__mp
2
!

nmom 1o pue ‘Vmow..‘m $5900V

= BT

%871

e

(313q [e41UID)

=T

SHOT

{aug| ajauas) . m?wv_nos&,,

T b
%S

H(appA2q)

00's

T

L\

0oL biogt

.60z | 00 -

(1104 JEIISWINIC)) PEOY 3404 PUE PECY SS90V w.@ SU0N0g ?m@:ﬂw:_w-w m_m

o008

3
pEOY MOd .

.| tueiasepady

— 184 —



62 Fishing Port Facilities

6-2-1 Phnhing Conditions
(1) Dimension of Planned Fishing Boats

The dimension of planned fishing boats is one of the essential factors to detelmme the scale
of fundamental facilities such as channel, basin; quay. According to the present statistics on the
size of Kelantan’s fishing boats| published. by the fisheries Department of Kelantan, the
dimensions are summarized as follows. -

Tonnage Length . Width - Dépith_ Planned Water Depth
(G.1) (m) o (m) - . (m) . _ (m)
P e -3
0-199 B 2
20-499 2l s g 3

‘Note: . Full load:drafl is consideréd-ninety percent of the depth of the boat.

(2) Condmon of Flshmg Boat: Opera’uon C e .
. Con51dermg present’ operation: methods, the operatxon condition of fishing boats whlch will
use Kelantan Port is assumed as follows;

%ﬁ Tonnage Operation Trip
(G.T)
Trawl Net
— 199 One Day Trip
20 —-499 Three Day Trip
Purse Seine Net
10-199 One Day Trip
20 -49.9 ' - Three Day Trip
Drift/Gill Nets
— 199 One Day Trip
Lift Net
10-199 One Pay Trip
Hook & Line
— 199 One Day Trip

There are two types of operation for one day trip of trawl nct, purse seine net, drift/gill net,
lift net, and hook & line. One is a day-time operation of going out fishing in the morning and
returning a port toward the evening, and the other is a night-time operation of going out fishing
al night aiid retu’ming to port in the morning, Out of the total fishing boats, seventy percent
would be operated under the former type of fishing, and the remaining thirty percent would be
under the latter type. _

And, on the basis of the operatior_i condilions of trawlers and purse seiners of between 20 to
49.9 gross tonnage class, two thirds of the total boats will operate at the fishing grounds, and the
rest will use the facilities in the port in one day.
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(3} Daily Marine Fish Landings Lo
Averagé daily marine fish landings can be obtained by the following formula;

L:
Ld = EN x —~

- where, - Ld:  Average Daily Marine Fish- L andmgs (tonnes) - o
“N: - Daily Number of Fishing Boats Landing Fish by Tonnage by Gear -
La: Annual Landing of Marine Fish by Tonnage by Gear (tonnes)
T: Annual Number of Trips per Boat by Tonnage by Geal
o Annual Operatnon Days by Tonnage by Gear -~

Operatlon qus per Trip by Tonnage by Gear

The process and the result of calculation are ‘shown in Table 6 1. It shows that the average
daily marine fish landings is expected to be 58.5 tonnes at Kelantan Port in 1987, 5 _

It is essential {o estimate maximum daily’ fish landings in order to decide fuxlctloniﬁg facilities
such as wholesale market, cold storage; freezing facility, ice factory, ice storage. The maximum
daily fish landing can be calculated by multiplying the average daily landing estimated above, by
the daily variation rate, which is the ratio of the fish landings on-peak: days fo the average fish
landings: The daily variation rate is assumed as 1.5, considering an actual monthly variation rate
in Kelantan and Trengganu, and present daily landing of fish in Trengganu. Therefofe,- the maxi-
mum daily landings will be 7.8 tonnes in 1987.
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(4) Distribution of Marine Fish .

Edible marine fish, seventy percent of the total marine frsh landed at Kehntan Port, will be
distributed to consumers through variots. fishing port f‘lCllltleS, sueh as wholes%le_ market, cold
storage, and freezing facility. The disltribrltion of marine fish and its pomortiorfthrough each
facility in 1987 are assumed as follows;!

o 70%
Marine Fish Landed—  — — = - Edible Fish
U, 100%
o - 40%
Who;ie Sale Market - ?~Consunrers

= Cold Storage Facility 30% —

o Freeéihg Facility — 20% —

‘- Fish Processing Factory 10% -

|
|
|
|
i
]
|
l
|
|
|
|
i
|
|
l
'
|
30% o
Y% Trash Fish

Therefore, the design daily volume of fish which will be handled at each f'déility:in 1987, is
calculated by multiplying the maximum_ daily fish landings by the proportrons of the fish
distribution flow.

Fherefore, planned fish volume tllreuglr each facility is estimated;

Wholesale Market 615 tonnesfday

Cold Storage Facility ; 18.5 tonnes/day

Freezing Facility o 12.3 tonnes/day

6-2-2 Channel and Basin
(1) Port Entrance ( PR . L . .

The entrance of the fishing port rs pl'mned to be Iocated between the east breakwater (1) and
the east breakwater (1I) to assure dlfferent nav1gat10n routes for cargo’ vesscls and ftshmg boats. If
the entrance is not planned at the proposecl location, and f]Shmg boats sail through or across the
main access channel and the tummg basm for’ ‘cargo vessels;-there would be greater pos‘nblhtres of

sea traffic accidents.
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(2) Channel g T S _ . .

Fishing boats can sail through the channel "m(I the tummg, delI’l t‘or 011 tankers Wlth a depth'
of 5.0 meters:below: the Datum, Level from .the flshmg port entrance. But beyond the basm an
exclusive access channel for fishing boats is needed up to mooring facilities. ) }

A basic method, fo determine the channel scale of a fishing port is the same as that of a
commercial port. I‘uH load draft of the plannegl_ fishing boat, triming, p1tchmg, etc, should be
considered to decide the depth of the ehannel. And the width of the planned fis_hin_g b%’;ﬁ*t) the
boat traffic, physical con_c_titldns, etc. should be taken into consideration in decidinrg-the wi_'elth of
the channel. . . o :

Theretore from the dlmenslon of the planned ftshmg boat, the planned depth fmd w1rlth of
the channel should require 3.0 meters below the Datum Level and 40 meters, more: than seven
times. the width ofthe boat,:re_speetw_ely. But-actually the River Kemasin is wide and deep
enough for fishing boats, and only mainicnance work will be needed in the future.- -

3 BdSln . . -

The scale of the basm for fishing boats is determmed by the planne(l fishing boat dnnensnon
mooring methods eter . .

The requtred width of the basin can ' be planned on the condition that the boat will enter
parallel to the quay line and then berth ai the quay vertically. According to the navigation of
fishing bozits,‘ 3.8 times the planncd length of the beat, or 80 meters of the width of the basin
should  be required in front of —3.0 meter,quays, ;and 30 rnct_ers infron_t of —:Z.O_Imeter:quaye,
including turning basins. =ln the first Phase'Development Plan, or 80 meter wide basin is planned.
and maint_ained,'_ considering operational convenience of the boats. N

6-2-3 Moormg Facilities ,

Location of mooring facilities.is planned parallel to the water flow on the right bank of the
River Kemasin, considering commercral port facilities located on the opposite side of the river,
wind direction at the north-west monsoon season, efc. . ‘ o ' _. :

Mooring facrlttles are grouped by, tunction into landing quay, preparation quay, dl’ld mooering
quay. _ _ L B
It is necessary to dectde one berth length or requ1recl length of the quay when a boat lies
alongside a quay, and one mooring length, or required. length.:of:__:the quay when a boat lies
Iengthwise on a _cjuay, in order to calculate the scale of each‘moor_ing‘_ facil_ity,;-According to.the
dimensiqns-of :tll_e 'plannedijéhing boats already. men-tioned in the previous.section, these deciding
factors are as follows, ..

Tonnagc - Once Berth Length One Moormg, Length Pldl]ned Water Depth

GGT) ) o m) M)
~ 99 Rk 4 2,
10-199 15 5
20 - 49.9 | 20 6 3

Number of flshmg boats whlch w;ll use Kclantan Port rs shown in Table 5 57 Dally number
of fishing boats which will land fish catches, and moor at quays can be obtamed by dlwdmg the
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number of fishing boats by operation trip days. They are shown below.

"'(;“;c;af*'rbnﬁage' " No. of PFishing Boats ~  Dail No. of Fishing Boats'
““0’4199“'*,- : 20
20499 T g ' g
Plifse Seiie Net’ © © ' et '
10— 19.9 10 10
0 49,9 A R B 5
Diift/Gill Net oot : : SRR
. ‘9_9 .o - . C 0 . L 20
10-199 - g 1D
Lift Net
10-199 20 20
- 99 _ 20 200

'“*m-:lé‘ié B (I [ I

(1) Landmg Quay _ ,
Landmg quay is'a kmd of q‘uay where f1shmg boats’ land fish excluswely and usually berth
alongsule ' e . , TR . . ,

The required length of the quay can be calculatéd by the following formula, which is called
“Alongside Quay Rotation Method”,

. N
TLExeke

where, - L:" Requiréd Length of Landing Quay (1) :
o N: Daily Numbeér of Fishing'Boats Using Landing Quay by Type ' -
v: Rotation by Type (times/day)
"~ 'Diily Landing Hours at the Quay

* Landing Time per Boat’
5 Oe Berth Tétgth'by Type (m) _
‘Daily landirig hours af 'the port 4re assunied:to be thiee hours both in the morning and in the
evening. And’ the landing time will require halfl an hour for trawlers and purse seiners of 20 —
499 G.T., and ten minutes for the remdmmg flshmg boate cons;dermg present operatlons
The process of calcuhtxon is showu in Table 6-2. - :

The Table sh0w<; that the requ:red length of —3.0 meter landing quay is SO meters fand thal
of 2.0 meter | 15 75 meters. ‘ :

(2) Preparation buay ;
The pleparatlon quay, where fuel oil and me wrll be supphed to the fiqhmg boats, should be
Iocated neqrer the port entrdnce Ef posmb!e o ' ' C ‘

LSS
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Th o« Alongside Quay‘; Rotation Method” is also employed {o rlecide_ the required length of
the preparatiou quay. That is, t_he length can be obtained by the formula;

]

N
L’=2—x¥
4‘){

where, L': Requned Length ot Preparation Quay {m)
N> Daily Numbei of Ftslung Boats Using Preparation Quay by lype
¥ Rotatlon by Boat Type (tnnev./ day)
. Dmlnyupply Hours at the Quay-
h Supply Time per Boat
R: One Berth Length by Type (m)
Dally supply time at: the quay is assumed to be two hours both in lhe mormng 'md in the
evening. '

And the supply tlme wrll be six mmutes for ice, and f:ve minutes for fuel 011 taking mto

consideration present operatlons
The calculation process is shown in Table 6- 3, and the result shows that the 1equ1red length
of 3.0 nleter deep quays’is 25 meters and that of 2 0 meter is 60 meters. :

(3) Mooring Quay ‘ -

Mooring Quays would be p10v1ded in the inner side of the port in order to avoid mterruptron
of sailing out to sea, and coming into the landing quays of f:shmg boats Usually the boat uses the
quay by mooring lengthw:se in one Or tWO TOWS.

The required length of moormg quay is gained by the followmg formula

L=2ZnxBxa '

where, L: Reqlured Length of Moormg Qudy (m)

n Daily Nurnber of Fishing Boats Using Mo‘oring Quay by Type
B: One Mooring Length by Type (mm) :
o Mooring Method (Single or Double File) by Type .

Fishing boats of less than 10 G.T. are supposed to use their own existing moormg facrhttes at
the river side, theretfore, those boats are excluded from the planned numbeér-of daily fl_ShlI‘lg.
hoats. o o . ' ' ' .

The process ot caleulauon is shown in Table 6-4,; and the quurred length of 3.0 mete1 quay

and 2.0 meter quay are 78 meters and 175 meters respectively.

(4) Required Length of Qudy for Refuge _
At rough seas whlch make fishing operatlon nnposslble at flshmg grounds ali flshmg boats
except for less than 10 G. T class boats should be allowed to anchor safely at the port
It is des;rqble that all boats can berth at relevant moormg quay% dunng heavy seas, but tlus is
very uncconomrcal Therefore the boats should be moored vertlcally in double file at the quay
The. calculation of thc requlred length of the mooring: quay’ for refuge is made as shown in
Table 6-5, which says the ‘necessary length will be assured if the required landing, preparatson and

Mooring quays are constructed in the port,
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Table 6-4 - Required Length of Mooring Quay (1987)

: : : : . . N .*Recfuired ]
. - : No. of | Depth of 1 Mooring | Daily No. | Mooring :
;Tonnage .Qear Boats .| Water (m) | Length (m) | of Boats | Method |- lenglll(g}f;Quay
; : -~ B — : —
Trawl Nets 20 20 50
{ | Liff Nets 20 20 50
10-199 | e eineNets o | & o s 10 | Double | 25 Y17
| Dift/GillNets | 10 | o ” 25
Hook & Lines-"| 10 | | .10 25
| Trawl Nets e | o 8 L 48 |
20-49.9 " 'Purse Seinc ths SR 3 6 - _ Single ' 78
: (Fish) 15 ' ‘ S )
Table 6-5 Required Length of Quay for Refuge (1987) -
: \ . : .'.No'. of Fishing ;| Water .| 1 Modring - | Required i,ength
. _Tgnnage _ Qear . Boats Depth (m) :.[ ° Length (m) of Quay (m)
Trawl Nets 200 o
_: . Lift Nets - 20 e
- 10-19.9 |  Purse Scine Nets 10 2 .5 175
. | Drift/Gill Nets 10 '
Hook & Lines 10
. Trawl Nets 24 o
: 20——49.9 - 3 6 117
I . Purse Seine Nets 15 . o :

Moormg Method Double file system for Tess than 49 9.
tonnage class boats - .
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(5) Planned Length of Quays . . B
The planned. length: of mooring facilities is determined. bdsed on the required length of e'lch
quay, and taking into consideration the layout of each quay.: SO i
As a reqult the —3.0 meter quays of 290 meters and --2.0 meter quays of 175 meters are
planned,” despite the fact- that. the formei- requne 153 ‘meters and the latter needs 310 meters
{from the calculation.

6-2-4 WholesaieMarket . Lo o e

The wholesale market. (Selling -Place) is planne(l to be located Jmt behmd the landmg quays
considering convenience of fish handling, and to have loadmg places for trucks which transport
fish to the consuming area. '

The scale of the wholesale market can be obtamed by the followmg fmmula

_Nxa
R xw

where; 8- :Necessary Area:for Wholesale Market (m?)
N: Quantlty ‘of Fish Handled Per Day (tonncs/day)
a: Unit‘Area Per Tonsie (mz/tonne)
R Rotation (times/day)
o Occupancy Ratio
N is"'61.5 ‘toines ‘as alréady "gained in the previous-section, and a, R, and o are assuimed
34 m?[tonne, 2 tiniesfday and- 0.4, respéctively in 1987, Therefore, the néecessary area is 2,600
sq. ‘meters, but ‘a‘wholesale inarket of 3.000 sq. meters (30 m x 100 m) is planned, considering
future increase of fish landing. The market width is planned for 30 meters, in' order to make it
possﬂ)le 1o use handlmg machines such as fork hfts ‘belt conveyors etc.

6-2-5 Cold Storage and Freezing Facilities -
(1) Cold Storage Facility (C, Class, —5°C)

Lotation of" ¢old storage is planned ‘to be near the wholesale market, and accessible to port

roads and access roads leading to the hinterland, :
« The ¢apacity ‘and’scale 'of the cold storage are designed as follows. - :

The maximum daiiy'lharihe‘ifish" which’ wi.llfbe' stored in-a coid storage facility in"198%, is
estimated at 18.5 tonnes. Assuming that seven times the maximum daily fish are stored at the
cold storage fae:hty, the capacity will 1equne 130 tonnes. The facﬂity is, however pianned to
have a capac1ty of 150 tonries, takmg into aeeount the future increase of the landings: Therefore,
the normial storage capaclty ‘of the facility' is 380 tonnes ot ‘the assumption’ that the occupancy
ratio is 40 percent

" The réquired area of :the'eOid.'étorage facility =is;''appfo‘;'{'i'méltely 1.2 timés the dimension of the
normal storage capacity, con51deung storage capa(;]ty per cu. meter, effeetive hc;ght of the cold
100m etc Therefore the facﬂlty is planned 'to have 450" sq. meters.

And the s:te atea of the fac111ty is threc fimes l'lrgel than the 1equued area obtamed 'tbove
aceordmgfy 1350° Sq. ‘meters Wil be needed. " ' T T '
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(2) F'rt,ezmg Fac;hty {F Class, -30°C) R

~The freczing facility is planned to be located adjacent to the cold stomge facility.

The capacity and smle of the 1ru,?mg facility are planned in almost the.same way as thoqe of
the cold storage fa0111ty o LR : : . .

Maximum dally volume:of fish; stored in the facnhty in’ 1987 is calculated at 12 3 tonnes in
the previous section, The requited capacity of the facility should be 90 tonnes on the assumption
that seven times the maximum daily fish storage will be kept in the facility. Therefore the
capacity is planned at 100 tonnes, considering the growth of future fish lanidings at the port. - -
#“ And the normal freczing capacity is'200 tonnes since the oceupancy fatio is assumed to be a
bit larget thair'that of cold 'storage f'aei'l:i'ty,' orfifty percent. _

The planned areas of the facility and the construction site are obtained in the same manner as
those for the cold: storage facility. Therefore, the facility arca of 250.sq. meters and a site area of
750 sq. meters should be plannecl respectively,

6-2-6 Ice Faet()ry and Ice Storage Facility _

The ice factory and ice storage facility should be focatéd near the preparation quay and the
wholesale market. So the ice factory and-ice storage facility: are planned to-be just behind the
preparation quay, and next to the wholesale market; what is: called the first line site, and in this
case, the road should be built between the facility and the apron for. the convenience of ice
supply and transportation of fish, R
~+-The. capacity of ice _making, is -determined by, the. estimate of ice demand for fishing
operations and the tra_nspdrt-_()f fresh: fish to con'suming areas, Ihéinly, Kota Bhatu. The required
daily :volume of ice is estimated -at 45 tounes, assuming. that half of the fish catch for ice will be
necessary . to -keepi fisti. fresh while :tlie boat 'is,_'o'pe_ratingf And the'necessarylide for transportation
to the hinterland directly through the wholesale market, and the cold storage facility.is also 45
tonnes on the assumption that the required volume of ice will be equal to the quantity of freeh.
fish ‘to be carried. Thuefore the ice making capacity. is planned. for. 100 fonnes per day,
'conmdermg future i increasc of fish landings.

The planned stordge capacity of ice would be ?00 tonnes per . day, three—day ice makmg
capacity, . . SR S ST -

And necessary areas of the facility and. the site are estimated to be.approximately. 1,000 sq.
meters and_ 1,400 sq. meters 1'espect'i_vely-, ziccording to the example in Japan,

6 2- 7 011 Tank oo , ,

Ddlly -supply of fuel 011 for flshmg boats can be calculdled b'ised on the data of thc daily
number of fishing boats, hors¢ power of the boat engine, flshmg opeiatlon etc. by tonnage by
gear.’ . . .

.. The process, of the. calculatlon lS shown i in Table 6 6, which shows that the total horse power
is 57,200 H.P. R e G e

Assummg that the houriy 011 consumptwn of an engme is 200 grams per HP the requlred

tlmes the dmly Oil consumptlon should be stored at thc stmage l‘dcﬂlty, {he necessary 011 tank
capacity will be 50 kI in 1987, _
Therefore, four movable oil tanks, whose capacity is 14 k| each, are planned.
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- 6-2-8  Access Road and Port Road -

The access road conneutmg the tlsinng port to the hinterland is planncd to e 20 meters wide

with two lanes-one way. . :

in the newly buailt section of the access road the road should be constmcted with, a | full scale
20 meter width, although within the sectlon of i m1provmg the. exxstmg road, a one; lane one—way
access road could meet the actual traffic need for the time bemg, if land aquisition to siden the
road faces {oo much difficuity. But, in: that case, -efforts should be made to buy land for the 20
meter road up to a point where it will connect with the truck road, .

In. the port area, two kinds of pcnt roads are: planned one is a 20 meter wide- road facing
important functioning facilities such as. the ‘wholesale markct cold sto1age ice factory, and the
other is a .10 meter wide road, joining the apron and the former port road. '

Standard sections of the acess road and the port road are shown in Fig. 6-4.

Fig. 6-4 Standard Sections of Access Road and Port Road (Flshmg Port)

Access Road and Port Road
I

¢
-
20.00
200 | 100 | 100 : 7.00 _ 100 |- 200
1.6% l o _ . ' RIS
—— 2.0% . ) i 2.0% |: A 1.5%
I | —— : - .
| :  |‘
i .
- Port Road

funit : m}
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6-3 Layout Plan of Port Facilities

The location of main commercial and fishing port facitities have already been described in the
two previous sections, 6-1 and 6-2. As a whole, commercial port facilities are planned in the
newly reclaimed land and on the left bank of the River Kemasin, and on the vight bank of the
river fishing poxt facnhtlcs The overall layout of those port facilities is summarized as the First
Phase Deve]opment Plan’ (Pl‘m Cy Fig. ‘6.5 The layout and cross sectlon of terminal facilities of
the commercial port zone are shown in Flg. 6-6 and 6-7,-and those of fishing port facilities in
fand are designed as shown in Fig. 6-8 and 69, o '
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Fig. 6-6 Layou{(_)f Terminal Facilities
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Fig. 6-9 Cross Section for Fishing Port
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CHAPTER 7 DESIGN, . CONSTRUCTION AND COST. ESTIMATE
7—1 ‘D'és_ifgﬁ :Conditi'_o.lll'sﬂ

(D Tidal Levels : S
H.HEW.L.; +1,927 m, M.S.L.; _+1,090 m
"R +0.957 m, L.LL.W.L.; +0.187 m
“D.L.; +0, 000 m.
(Reference should be made to ““2-3- 2 Tidal L. evels”)

(@ Design Wave _
Design wave height; H 1/3=2.5m
Design wave pbriod; T 1/3=8 sec
Wave direction; NE -- ENE
(Reference should be made to “2-3-1 Waves™)

(3 Design Seismic Coefficient
Horizontal seigmic coefficient Kh = 0.00 -
(Reference should be made to **1-1-6 Earthguakes™) .

@ Design Loads {Uniform Loads)
Transit shed/Open storage; q =3 t/m2 .
Commercial port zone facilities (—7.5 m quay); q = 2 t/m?
Fishing port zone facilities (—2.0 m quay/—3.0 m quay);q =1 t/m?

() Top Elevation
Seawall; +4.0 m
East breakwater (I);  +4.5 m (parapet; +5.5 m)
East breakwater (11); +4.0m (pafapet' +4.5'm)
Groin;, 1. +4.0 m (parapet; +4.5 m)
—7.5 m Quay; +4: 0 m
—2.0 m Quay/- 30 m Quay; +3.0m

G Objective Vessels

Approaching Velomty
5,000 D.W.T. General c,drgo S]llp, V=0:15 m/sec
1,000 D.W.T. Oil tanker; =V =0.20 m/sec

S50 G.T. — 20 G.T. Fishing boat; V = 0.50 m/sec
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“Table 7-1 ' ‘Standard Size of Objéctive Vessels

: Overall Molded Molded Full load | Depth of
Tonnage Kind of vessels ‘length breadth depth draft 1 basin:
' : (m) {m) (m}) (m) (m)
5000 DW.T Gengeral cargo ship 103 154 84 6.8 =15
1,000 DW.T Oil tanker 57 94 S | 420 W50
50G.T Fishing boat 21 50 21 19 30
20GT Fishing boat 14 4.0 L5 14 20

(7) Allowable stress intensities
Concrete; ocal = 100 kg/em? (for P.C. pile)
oca2 80 kg/em? (for réinforced concrete)
oca3 = 53 kg/cm? (for plain concrete)
- {ocal, ocal, dcaB; allowable compressi\ré stress intensity)
Reinforcing bar; osal = 1,400 kg/cm?
Steel structure; . gsa? = 1,400 kgfem?
Steel sheet pile; ¢sa3 = 1,800 kp/fcm?
(osal, gsa2, osa3; allowable tensile stress intensity) . _ _ oL
Under an unusual condition, 50% i mcreasc of the foregoing values 1espect1vely

It

Safety Factors

Table 7-2  Safety Factors

Safety Factors
Items -

Usual Unusual
Circular failure 13 AENE
Sliding 12 1.}
Overturning ' 12 1.1
Bearing of Pile 2.5 20
Pulling of Pile I I X L PO N

(@ Durable Years
Durable years of scawall, breakwater, groin and quay are taken as 50 years.

@ Corrosion of Steel _
Steel pipe pile and steel sheet pile are protected from corrosion by cathodic protection for
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the first 20 years of (he S0 years (durable years of the quay).and.by increasing the: material
thickness for the remaining 30 years in this design. Corrosion rates on one side of the steel is
shown in Table 8-3, ' .

- Table 7-3 = Corrosion R_at_es

~ Corrosive Environment Corrosion Rates (mm/yr) .
In sea water:
Above HWL 0.15
_ Porlion between HWL and sea botiom . L 0.10
In soil: ' o
‘Above residual water level . 0.025
Below residual water level 0015

>  Soil Conditions
(Reference should:be made to “2-4 Soil Conditions™)

@ Weights of Armor Stones and Concrete Blocks
‘The weights of armor stones or concrete blocks covering the slope surface of a structure may
be calculated by Hudson’s formula.

N 3 < SN
Kp (8y—1)* coter

where W; - Minimum weight of armor stone or concrete block {t)
~vr;  Unit weight of armor stone or concrete block in air (t/m?)
Sr;  Specific gravity of armor stone or concrete block to sea water
o; Angle of the slope to horjzontal plane (degrees)
H;  Significant wave height (m)
Kp ;' Constanl-determined by the armoring maferial and damage rate
i) Weight of Armor Stone _ _
yr =265 {/m?, Sr=2.57, coter= 1333, Kp =2.8, H=2.5m,2.0m, 1.5 m
Case A-1; H =2.5m

. . 265 % (2_5)3 : . .
WA-1 = : =291<4t
A 28 % (2571 % 1.333
Case A-2; H =20m
2,65 x (2.0)
2= z =15t<2t
wa 2.8 x (2.57—1)% x 1.333
Case A3; H=1.5m
Lo 3.
WA-3 = 265 x(1.5) =06<1t

2.8 x(2.57-1)% x 1.333
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o 5'11) Weiglit ot Armor Concrete Block .

'yr—23t/m‘ 1S 2.23; cote = 1,333, KD=5 8, H=25m
Case B-1; H=2.5m,Kp =5 -
o . 253 -
R Rp— L C S
N 50‘((223—1)1X1333 L
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7.2 Construction Plan

There are. no:anchorage facilities for a construction craft near the proposed construction site. !
Accordingly, the construction of breakwater, seawall and groin should be started first of ail to get
a calm water area. These port facilities are constructed by the end-on system using construction
equipments such as duinp trucks and bulldonzers "Drcdging and pile driving are carried out after.a
safe basin is provided for large construction crafts such as a pump -dredger, a pile drmng bdrge
and so on: ' '

7-2-1 Natural Conditions

Marine conditions are very important for.the works at sea using construction craft. During
the NE monsoon season from November to March, the sea is rough with many rainy days.
Consequently, the work efficiency in dredging and pile driving may decrease, and this should be
taken into account in plannmg the schedule of construction works,

722 C’\pablllfy of Construction .

Since there is no contractor having enough capabﬂlty at the site and its v1cm1tlcs the
contractor has to be introduced from the outside of the state. The construction work reguires
many skilled laborers, but they are scarcely recruited.

7-2-3 Constructlon Equipment _ . .

The cons.tmctaon work . reqmres Iargc constructlon crafts such as a pump dredger a grab
dredger and a p;le driving :barge. Since they are not available at the site; they must be brought
from Singapore or any other areas. Construction equnpments such as bulldozers, shove‘m cranes
and others may be partly available at the.site, but most of them have to be grought from Kuala
Lumpur and any other places. '

7- 2 4 Constructlon Matenals

Available construction materials at the site and 1ts vicinities are timber, sand and stone, Tnerc
is no.problem with timber as it is available in abundance. River sand which is used as hne
aggregate for concrete is. produced at the Sg. Kelantan, However, since the current production
facilities are very small, it is necessary to increase the productive capacity. _

‘There are"three quarries in the vicinities of the site. They arc Bf. Marak Quarry (private,
24 km. from the'site) “Bt. Gunong Quarry {private, 32 km) and Bt. Buloh Quarry (private and
public, 53 km) and they all produce .good gramte . :

The Bt. ‘Buloh erry is the largest in scale and is equipped w1tl1 a [drge asphalt pl'lnt but is is
the farthest of the three from the site. The Bt. Md_l_"lk Quarry is the nearest and produces granife
of the best qualify, thus making it casy to obtain armor stones {2 t — 1 t); but it is the smallest in
scale, ' _ :

- Cement and remforcmg bars havc to be brought from other areas.

Steel  sheet. piles- and stee] pipe piles have to beimpor ted from abroad and tldnspm ted

ovelland from Penang Port or Port Kelang,
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7-2-5 Construction Base LT
A part of the proposed site of the commercial port zone is to be used for the construction

base,
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7.3 Construction Plan.
7-3-1 Conunercial Port Zone Facilities (A)

(l)Swwttll(A—l) dio ‘ AR D . =

“The structure: of the seawall:ig a rubble mound type Rubblet; (50 = 200 kg} are. deposncd by.-
the end<on-systeni:using dump.tricksand bulldozers. Sirice the location of the seawai is inside of
the port, the weight of armor stone is designed-to be:l t. The slope of the mound is set-at 1:4/3. .
The teveling _Qf':,fubble's_-_and.arm_or-stones- is made by diving :b:oé:(s_(e_qu.ipped-witf_l_a 3t winch)
undei water-and by crawler cranes’ (capacity-25 t) above water. ‘The total length of the seawall is
as follows: £=40+ 570 +.250 +:20 = 880 m. Fig.- 7-1. shows ‘the standard cross section of the.
seawall. . P : v

(2) Breqkwater (A 2) _ _ : o

fhere are two-Kinds of breakwaters. w1th the. toldl length of 1,810 1mn: east breakwatel (II)
(length_ Ay = 80 + 760 = 840 m) and east_z.breakwater (I) (length .2 = 960 m). The .east break-.
water (11} is a rubble mound type with rubbles (50 — 200 kg) deposited by the end-on system.

The weight of armor stones is designed o be 2 t for those facing the outside of the port and
I tfor thogefacing the inside. The top elevation of the east breakwater (I0) is +4.0'm and that of
the parapet is +4.5 m, - oo -

The east breakwater (I) is also a rubble mound type w1th rubble% (50 200 kg) dcpos;ted by
the end-on system. Armor stones (200_7_4_00 kg) and armor concrete blocks (equwalent to 4.t
are-used for 'the'olitér'sicle as it will be E<.iire'ct1y”hit by strong wavesg An example with. tetrapods is
shown here. The armor stones (1 t) are used for the inner 31de .

Armor concrete blocks are set by a crawler crané (capac;ty 40- t) operatmg on land. .

The top elevation of the east breakwater (I) is +4.5 m and that of the parapet is +5.5 m, Fig.
7-2 and Fig. 7-3 show the standard cross sections of the breakwater. .

(3) Grom (A 3) : . P . S .
The structure of the groin is same as that of the east breakwatcl (I1). The total lcngth i5
=570 m, Flg. 71-2 shows the standald cross section of the groin.

(4) Dredgmg/Reclamatlon (A 4) B N T G cohel

The: total volume of dredging is 2,300 000 m?, but the materlals allocated for reclamatlon is
1,640,000 m?; The remaining 660,000 m? will be dumpeci on the.western side of the.groin where
shore erosion is anticipated and also in the swampy area around .the estuary of Sg.. Kemasin. '
Dredging work' is carried oul with one pump dredger (D4000PS) and two grab dredgers (D350PS
with -grab capacity 4 m3).- _ . ‘

The discharge iength of the pump dredger is assumed 1o be 3, 000 m, and the soil to,be sand. .
with N value-af approxnnate]y 5:- Assuming the:working hour is 18 hours per day; the volume of
dredging is13,900. m>/day. Sl e

Qp =770 m3/h x 18 h/day =:3,900 m3/day SRR

It is assumed that they operate 10 hours.per day, the volume of dredging by two grab
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dlcdgers is-2,500 in®/day.
Qp = 125 m3/h x 10 h/day x 2 vessels = 2,500 m3/day

5)-75m Quay (A-S) . .

The structure of the —7.5 m quay is a steel sheet pile type. The —7.5 m quay under: the first .

| phase development plan (Plan C) is ‘located: at: the 'place -wheré the =9.0.m: quay -will be

constructed under the master plan (Plan C) Accordmgly, the ~7.5m quay should be clemgned 80
as to be bl to increase the depth to--9.0 m in the future. S :

" The driving work of steel pipe plles (¢812.8 x:16.0 t, 2="14 m) and steel sheet piles (SP VIL
¢ #22 m) is made by a-pilé driving barge ecquipped with a‘diesel pile hammer (D-22). It is made ‘at .
a rate of 4:5 ‘piles/ day Tor steé] pipe piles and 19 sheets/day for 'Steel sheet piles. ‘After the driving
of steel pipe piles and steel sheet piles, tie-wire rope (FZ?O’II‘ $55.5 mm, ¢ = 19 m) is set. After
back filling of the steel sheet piles with rubbles (10 — 20 kg), the front of quay is dredged to

water depth of —7.5 . e

‘The pile driving barge is brought from Singapore. Fig.-7-4 shows the Stdndﬂl’d cross section of

thé =7.5'm quay and th. 7-5-shows that of the 9.0t m quay.. ' '

(6) Transit shed (A—6) : . . : e
* One transit shed. (120 mix-40 m) w1th the steel frame, the loof of cormgated ‘lsbesto cement
slate, and concrete floor is designed.

(7) Bmldmg {(A<T)- . : :

“The-building is made of reinforced concrete. The total floor- space is-2 40() m? w1th 900 m?
for an administration ofﬁce 200 m? for a clinic, 200 m? for a fire station, 200 m? .for a.canteen,
450 m? fora (,ustomofﬂce and 450 m? for others,

(8) Oil Tanks (Pa!m Oil) (A-8} = AR L -
Four 500 ki oil tanks for storing palm oil are constructed together with 300 m of pipeline,
250 m of duct for pipeline and oil bank.

(9) Port Road (A-9)

The road is paved with asphalt. Materials for asphalt pavement are transported from the large
asphalt pldl‘lt at the Bt. Buioh Quany The total port road area is 39 000 m?; whlch is: broken
down as follows: - R R : SR AR S ' : :

30 m voad x 250 m= 7 ;500 m?%:

“15-m'road x 2,000°'m = 30,000 mi? -

;?WMmmgﬁamanomxmﬂﬁﬁﬁumOmi

(10) Access Road’ (A»lO) : : U S ;

- The' C){lstlng unp'wed roid from:the terininal point.of the paved road-at Kg. Tawang to the
commerual port zone is 1mpr0ved The access road is p‘wed WIth asphalt- and the total access road
area is 23,000 m? e : S ’

<15:m road %1 SOO m= 22,500 m? =23 000 m?
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(11) ‘Asphalt Pavement (A-11) _
A part of the open storage, the ¢ar park and the spdce around the transit shed are paved with
asphalt concrete. The total area is 9,000 m?

(12) Green ‘Atea (A~12)
A t’otal'g‘reen:ar'eabf 4,000 m? is constructed for the conservation of environment, -~ -

(13). Drainage (A- E3)
Main sewers (¢1.00 m) of 2,200 m, branch sewers (q')O 60 m) of 550 m, 30 manholds and
drainage ditch:of 5, 400 m are constructed :

(14) Water Stl'pply (A--]4) : :

“A well is-drilled at’ a ‘point 1,000-m inland-from the commerdéial port zone. A. water tank
(9 m'x "9 m x3m)is also constructed on the top-of a stage ‘of steel structure 15 m above the
ground. A -water supply system is also constructed, including 2,500 m of ‘main pipeline 1 500 m
of branch pipeline and 300 m of feeding pipelifie. ‘

(15) Electric Power Supply.(A-'lS) _

' A -highivoltage cable line is constiucted fromi a point _n'éaf Kota Bahru to the commercial port
zone via K. 'Ta'Waﬁg ‘for a distance of 10'km ‘with 4 substation “in- the commercial port ' zones
Power cable lines are constructed for a distance of 5.5 ki from the substation'to the commercial
port zore, including power lings for alighthouse: to' bie 'installed at the tip of the east breakwater
(D and anhother lighthouse to be installed at the tip of the groin. In addition, 150 units of hghtmg
are m<;tdlled for 111ummatmg the quay, the open stor'lge and port roads

(16) Navigation Aids (A-16)
One large lighthouse at the tip of the east breakwater (1), one small hghthouse at the tlp of
the grom 8 large buoy llghts an(l 10 small buoy llghts are mstalled; : :

(17) Port Service Vessels (A 17): S e
One tugboeat (D600PS, 80GT) and:one pliot boat (DSOPS)

(18} .Cargo Handling hqmpment/Vehlcles (A 18)
- 10 t-truck:crane x: 1,
2 t fork lift x 8,
w3t forke laft )iy e o
=5t fork Lft.xi2,: RS
Flre truck x 1, motorcar x | 'md small truck x1 -

(19) Mobilizatioh/Demobilization (A-19) :
+The following:- .construction crafts are brought from Singapore; - -
Pump dredger (D4000PS) x 1 Seles '
Grab dredger (D350PS, grab capacity 4 m? ) x 2,
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Earge (capacity 300 m®) x 4 and
. Pite driving barge (D22 diesel pile hammer) x 1. -

(20) Land Acquisition (A-20) |
The area of 266,000 m? for public use in the commercial port zone ‘and’ the arca of
75,000 m? for:the access road (S0-m x 1,500 m) are acquired. The total:area is 341,000 m?: -

7.3-2 Fishing Port Zone Facilities (B)
(1) —2:0:m Quay (B-1):. ' R

The structure of the —2.0 m quay is a steel sheet p11e type quay. Constructlon of: the -2 0 m
quay and the —3.0 m quay in Plan C is-carried out on land as the ground level is +3.0 m.-

The structures of the —2.0 m quay and the f3 0 m quay in Plan A and Plan B are concrete
block .type quays and they.are constructed at sea. Steel sheet piles (SP-II, 2 = 8 ' m) ; are:driven by a
plle driver - (diese! pile, hammer. D-12). The. anchor wall is.-an- inverted T-type wall -made of
reinforced concrete. After:the construct]on of the quay, dredgmg is carrled ‘out to a.depth of
—2.0 m. Fig. 7- 6 shows the standard cross section of the —2.0 m quay.

(2) -3.0 m Quay (B-2) : o ; o

- The ;struciure «of  the 3.0 m _guay .is a steel sheot pile: type quay Steel sheet pﬂes (SP {11,
Q..,—:JIO m)..are-driven by a Q1le,_dx_‘n_rer,(d1e5bl_ pile ham__mer D-12).. The anchor wall is an inverted
T-type wall made of reinforced: concrete. After the construction of the quay, dredging is carried:
out toa depth. of =3.0 m, Fig. 7-7 sllbws_the standard cross section of the —3.0 m quay.- .

(3) Shpway (B 3)

- A slipway of 60 m in w1dth 'md 80 min length is constmcted to repdnr flshmg boats of under
50GT.

(4) Wholesale Market/()fflce (B 4)

- The total floor space of the wholesale market is 3 000 m”- An ofﬁce of 1 000 m? is bullt on -
the wholesale market. lhey aré made of reinforced concrete.

(5) Cold Storage/Freezing Facilities (B-5) | |
"The cold storage/freezing facilities are made-of reinfofced Concrete. The storage femperatiiic
of the cold: storage is ~5°C. Assummg, the normal storage capacity to be 380 t and the occupancy
ratio to be 40%, the real storage capacity of the cold storage is 150 t. a4
The freezing temperature’ of the freezing facilities is —30°C. Assuming the normal storage
: (,apamty to be 200 ¢ and the occupancy ratio to be 50%, the real stmage cap'icny of the: traezmg
facilities is 100 t. The freezing capacity is 20 /day. - fa

(6) Ice mey/lce Stomgt, Facilities (B-6)-

e factory and ice storage facilities ate made of. remforced concrete. The: icc-makmg capaclty
IS 100 t/day and the ice storage capﬁc:ty is 300 l/day T L A A

214



(7) Oil Tank {(Movable) (B-7) T S T B
Four.: 14 kI oil itanks: (movable)‘and . 40 m of pipeline are. constmcted to supply lightoil to
fishing boats. ' '

(8) Port Road (B-8) _
The total port road area is 16,000 m?,
20m ft‘)_ad x 600 m = 12,000 m?
10 road x 400 m = 4,000 m?

{9) Access Ro‘id (B 9) i BT . : i o

A20 m»ro“{d is conistructed from the’ mtersectlon of the existing unpaved road and the pavcd
rodad-at Kg Balai to the fishmg portzone for a dlstance of 2, 000 m.-

- The'acdess road ared s 40,000 m? ' ERE

20 m road x 2,000 m= 40 000 m?

The access road of 1:500 m’ will'be assured’ by lmprovmg the emstmg unpdved road “The
Iemammg ‘dccess’ 103(1 of SOO m w111 be newly constructed

(10) 'Asphalt Pavemen’t (B—‘IO)_ ; _ : RS _ R .
A part of the open storage, the car parking place and the space around the wholesale market
are paved with asphalt concrete. The total area is 15,000 m?.

(11) Drainage (B-i1} : N VI ST . . : =
600 m of the main sewer (¢1. 00 m), 800 m of branch sewers (¢0.60- m) 20 manholes and
3,300 m of drainage ditch are constructed _ .
A settling pond for fish waste is constructed to prevent the water polhition in the port, =

(12) Water Supply (B-12) . .

. A well is drilled at a point 1,000 m inland from the fishing port zone. A water: fank
Omx9mx3m)is also constructed on the top of a stage of steel structure 15 m above the
ground. A water supply system is_also constructed, mc]udmg 1,600 m of main p1pelme 900 'm
of branch pipeline and 500 m of feedmg pipeline.:: ' SRR k

(13) Electric Power Supply (B-13) , STRE

A high-voltage ,éable.xline is constructed,froﬁ]-zifpoint-néar_ Bachok to the fishing port zorne for
a distance of 5.5 km with a substation in the fishing port.zone. Power.cabie lines are constructed
for a distance of 1.4 km from the substation to the fishing port zone,

In addmon 90 units of l;ghtmg are installed for illuminating the quay, the open storage and
port roads. - ' :

(14) Mobilizatioﬁ/"Demob_iliijatibn (B-14)
A pile driver (diesel pile' hammer D-12) is brought from Kuala Lumpur.
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(15) ‘Land Acquisition (B-15) | : , _

The' atea -of:132,000.m? in the fishing port zone and the area of 40,000 m? for the access
road (20 m x 2,000 m) are acquired. :

The total area is 172,000 m?2.

7.3-3 Private Port Facilifics (C)
(1) =5.0m Oil Dolphm Berth (C-1) - g IR

“The -5 Om oil. dolphin berth consists of one workmg platform (10 0 m x50 m),_two

breasting: dolphins (5 0m x 5.0 m) and two mooring dolphins (4.0 m x 4.0 m) The ]ength of the
“berth is 70 m. The structure of the berth is a.P.C. pile type dolphin. : P
. The =5.0m oﬁ dolphln berth is constructed at the bank of Sg; Kemasin under the fxrst phase
deve]opment pian (Plan (). Space for the future extension meet to the increase of cargo volume
_is provided at the inner side of the east breakwater (I) as shown:in the Master Plan (Plan C) (Fig.
11-1). _ , L
+‘The oil berty is. planned at.the inner side of the east breakwater (I) in. P}an A and Plan B.

P.C. pllBS (0.5x0.5m, £=24 — 26 m).are drlven by a: pile. drwmg barge eqmpped w1th a
diesel pile hammer (1D-40), whlch is'brought froin Singapore. The pile driving is made at a rate of
4 piles/day. for vertical piles and 3 plles/day for batter p;lcs Flg 7-8 shows the plan of ‘the
=5.0.m oil-dolphin berth vk S : S G

) 0il Storage Facilities (C-2)
Oil storage facilities to be constructed is as follows;
. 500 ki gasoline tank x6, - -
200 kI kerosene tank x 3,
300 ki diesel (fuel).oil tank x 4, 7+ 1o -
100 ki aviation fuel tank x 3,
Pipeline of 300 m
;- Gil bank -

(3) MOblllZﬂthll/DemOblllZdtlon (C-3) Do ;
A plle driving barge (dleSBl ‘pile hammer D-40) is’ brought from Singdpore.-

(4) Land Acquisitibn (C-4)
..+ The ares of 195,0_00' m? for private use in the:commercial port zone is dcquired, - o
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Fig. 7-4 .. Standard Cross Section of:=7.5m Quay (Steel Sheet _Pile Type)
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Fig. 7-6 Standard Cross Section of —_2.0_m Qlyay (Steel Sheet Pile Type)
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7-4 Maintenance Dredging . -

A
T

There -still ar¢: many- unaolved coastal engmeermg problems about the mech'mxsm of llitora}
drift. Tt is.considerably:difficult. to :accurately estimate: the: volume! of mamtenance dredgmg of
the channel: Though many formulas have been. suggested tosestimate the volume of l]ttoral drift,
we apply two repr esentative founulas as 10110w1ngs

7-4-1 . Formula proposed-by Manohar iR e et
The formula proposed by Manohar is as followg
QY =141 x ¢ x 1071* (m3 /m/sec)

) _ (nH/T) (sinh 2 h/L) !

(C—1)04g04v02 402

where, QY: Littoral drift (m®/m/sec) per unit width (m) and per unit time (sec).
H:  Wave heighf (average wave height during the NE monsoon seaéo_n) Fm.
T: Wave period 8 sec. '
hiop sWater depth (depth from M SiL. at the sne)
109 m — (5.5 m)= 6:6 m.;
L Wave length 60 m. :
o Density of bottom materials 2.65 t/m3.
p: Seawater density 1.05 t/m3. S
g Acceleration of gravity 9. 8 mfsec?. P
v Coefficlent of kinematic viscosity of water T s .
LOx 1078 m¥fsec o . ..
ady - i Grain size of bottom materials e
Grain sizes are obtained from survey: results
d75 =043 x 1072
_ d50=0.28 x 10‘3m R DU IR
st ns e ond28, % 0 A2 X 1078 m i oo L e s :
o where d75 d50 d25; Respectlve glam sizes. of 75% 0% and 25% passmg wezght
Substltutmg all these faetors in.the above- menthned;fonngl_a, o
&75 =13. 130 $50 = 14.332 $25=16.956
As for the littoral drift,
QY75=0.7298 x 107 m?/m/sec ... - -
QY50 = 1. 3343 X 1075 m3/m/see IR E AR
QY25 = 4.2582 x 106 ' 3 /m/sec -
As for the average littoral drift, -
QY = (07298x075+ 1.3343; x050+42582x025) EEE S
+(0.75+ 0.50 + 0.25) x 107¢ m?3/m/scc =.1.5194 x (1076 m-"’/m/su: R
+ " The monthly volume:of littoral drift is;. . ... . .. ..
QY (m) & 3.94m¥ mimonth . .. o
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If it is assumed here that the NE monsoon season lasts for 5 months from-November to
March the voiume of httma] drift during the NE monsoon season is;
QY (5 m) 3,94 m’/m/month % Sricnths'=19.7 m3/m/yoar
Thé. average shoaling Velocxty of the ‘¢chanfish (wndth B=110 m) is'obtdined as- below
"V‘“l)?m:’/m/ye-ar*ll()m 0:18 m/yoar L o ;

7-4.2 Formula proposed by H.R.S. and C.ER.C.
The formula proposed by the Hydraulics Research Stat10n in anland and the :Coastai
Engineering Research Center in U. S A isas follows ' : T :
516 H®

Y ( L ¥ (k fm/ )
TS h? sinh 2 wh/L "~ - B/mysec

where, QY: Littoral drift (kg/m/seo) per unit W1dth (m) and per unit fime" (sec)
H:  Wave height | m.
ST Wav_e_period 8seci T
Che T 'Water depth 656 mi
_ L:  Wave length 60 m. : _
In the above formula, the grain size ‘of ‘bottom materials is assumed tobe d = 02x1073m
The sand density is assumed to be 1600 kg/ m3 “Substituting ‘all ‘thosc_ factofs in the
above-mentioned formula, EERRTEREEEE S '
QY = 1.3021 x 107¢ mﬂfm/sec? 5
The mohthly volume of litforal drift is;
QY (m) = 3.38 m? /m/month _
. The volume of littoral drift durmg the s-month NE TMoOnsooN season is;
QY (5 m) = 3.38 m®/m/month x 5 months 16.9 mi?/mfyear’ .
Thc avcrage shoaling velogity of the channel (wulth B =110 m) is obtamed as below
=16.9 m3/m/ycar £1l0m'= “0.45 m/year : IR

7-4- 3 Volume of antemnce Dredgmg (Pl:m Q) B
The average shoaling velomty is 0.18 m/year by Manohat's formula: and 0. lS m/year by the
formiula proposed by H: R.S. afid ‘C.E, R.C.. On the basis of these’ flgures the: averdge shoalmg
velocity is estimated to be 0. 25 m/year haking! '1llowances for safety reasons s
The channel area in Plan C is: L AT T e e L e DA
3130 m x 110'm = 344,300 m? '*'3'45"0'00 m? SR e
[f maintenance dredging is carrled out every two years, . s T s B
Volume of mamteu'mce dredgmg V, =345,000 m? x (0 25 m/year X 2 years)
: .= 172 500 m g
Ifa depth allowance for (lre(lgm{, is 0 4 m SR R
Volume of extm dredgmg V'z 345 000 m? % O Am= 138 000 m?
Total volumeV V, VY, =310 000 m3 i cL i o
Mamtenance (lredgmg is carried out by two grdb dre(lgers (D350PS gmb capaclty 4'm3)

brought from Singapore. The spml is (lumpe(l on the westein side of 'the ‘groinwhere shore
erosion is antl(:lpatccl : '
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7-5 Construction Schedule
Table 7-4 shows the construction schedule for the first phase developmenl plan (Plan C). A
natural conditions survey and.an engmeermg study are. conducted in- 1981 and 1982, mcludmg )
detmi de'ngn, pleparatlon of tender documentq tende1 evaluahon and awardmg 7 )
“The construction is expected to. stait in 1983 and - c,ompletc in December 1'9;8‘7., T:hi'c__
constructlon perlod is flve years S R IR Lo '
-The constructmn of the breakwatcr the seawa]E 'md the grom is started in 1983, Dr edgmg byz_';j :
a pump dledger IS carned out Jin 1985 and the spoil is useéd for reclamation. Even' after thei
completion of reclamation, it. w1ll tdke at least 4-6 months fm the reclaimed ground to settle to
certam extent Accmdmgly, constructlon of the bu1ldmg, the transit shed, the wrnolesale mdrket‘
and the off1ce is m’ade from" 1986 to 1987 Dredgmg is completed in, 1987 with grab dredgers 7
Other works areas shown'i in the construction sehedule o
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Table 7-4 Construction Schedule for the First Phase Development Plan (Plan C)

CMem .. . | uesr D p T vesa | 1ees f T wgsa |- aoss 1986 1987,
No, Daseription T Ont | quantity - [3ls [e Tz afe o [iz] a6 e bz 3]sl iz|3e |9 b2 aFe o 2|36 i3]
Al| Seawal | ' m [ wRo o : 5 T
A2 Dreakwater m 1,810 -
A3 | Groin T - m 370 0
A4 Y| 3" Drodging/Reclaiation: me [ 2,3000000 :
ASi TSmQuy, L [ 230 L) :
AS Transit Shed m? 4,8Q0 .
ar b ditdtng m |t d4000 || s
AS8 |, Oil Tunk (Palm O} s | .
A9 | partmesd S Y ‘
A-10 | Acooks Rioad + ' |7 230000 )
an| Asphalt Pavement m? 9,000 .
A-12 Green Area m? 4,000 ’
A-l3 Drainage sum 1
A-ld Water Supply som - ]
A-lS Electric Power Supply A sum 1
A-16 Mavigation Aids um 1
A-17 Port Scrvice Vensels sum 1
A-18 Cargo Handling Equipment/Vehicles) sum 1
A9 Mobilzation/Demobilization sum 1
A20| * Land Adquisition ant | 341000
Bl -2.0'm Quay m 178
8.1 =3.0 m Quay m %0
B3 Stip Way sum 1
B4 | Wholesals Market/Office m* 4,000
BS | Coldstorage/Freeting Facilities | sum 1
B-6 " Ice Factory/lce Storage Facilities 'su_m 1
B-7 01 Tank (Movable) sum ) 1
B3 Port Road m? 16,000
B9 Access Road m? ) £0,000
B-10 Asphalt Pavament m* 15,000
B0 | - Drainage sum 1
B-12 | © Water Supply sum 1
_B-13| 7 Electeic Power Supply sum i1
B-14 Mohilization) Demobilization sum 1
815 Land Acquisition ! 172,000
Gt <. =5.0 o 0l Golphin Berth Berth 1
C2 Oif Supply sum 1
€3 | Mobilizatlon/Demobilization sum 1.
Cq- Land Acquisfiioﬁ m? ’ 193,000
D-1 Natural Cenditions Survey sum N
n2 Enginepiing Study sum t
n3 Supcivision.. ’ su'm. 1




“The- comparrson of-the: eonstruotron cost-of the first phase development plan (Plans. A, B and
C) is shown’ 111 Tab!e 745 Detall of the constmctron cost- (Plan C) is given by Table 7- 6 Pl'ms A
md B mclude the constructron cost of 7 706 000 M$ of the trdrmng wall at the estuary of Sg.
Kemasin, Thls cost is not added to, Plan C 48 Plan C. eontame thé function equwalent to or
superror 10 the trammg ‘wall (Ees‘[ Breakwate1 i and seawall), o

| Table 7~ 7. shows. the yearly constmctlon cost of th(, frrst phase development pldn (Plan 0]
(1983— 1987) = S ; '

7-6 1 _Cost Estimate Condrtrons :

®. The prrces are expressed by M$ based on thc 1980 prrces

@ The exchange rafe is 2.2. M$ = 1 US$. 7' " :

@ Customs duties for’ the!imported constmctron matel mls and equipments are not mcluded

@ The S'tlos tax isnot considered for the foreign corrency. s . R

@ The sales ‘tax 0f'5% is conerdered for the local currency Howeve; this does not apply to kmd
; acqulsrtlon ' ' :

® The physrcal contmgency of 15% 1s consrdered but thls does fiot apply to engmeermg :
(natural condrtrons eurvey, englneermg study and supervrsron)

(D The price contingercy 1 is not considered.

® The following costs are regarded asa forergn currency \ o .
a) The constructron materials imported” from dbroad because 1} they are’ not produced in

Maleysra and 2) they are produced in msutfrcrent quantrtres in Malaysia.: .

b) Rem‘als for Iarge constructron crafts and equipments drfflcult to procure m Ma]aysra
c) Wages for forergn skrlled laborer

'_I‘eble 7-5_-- C_o_mparison_ of Co.nsrtr'uotion Cost of the '?irst Phas_e Development*Plarr

e | ‘Plan - : T
| ftom | : : : Plan A . o Plﬂl'l B PianC -.
- Construction cost M$1,000° 103,620 . | 100 sS40 | ""88,2' 0
?;,_Pl’f(?pbrtiorli'IWith PlariCas 1.00 . I _ R U5 ¥ NN SRR I 7 S SRR 1
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Table 7-6 Construction Cost of the First Phase Development Plan (Plan C) s

) - Unl Price R Amotnt )
e || ooy [ Fdy [ |G T |
sl i e T M cof MEI00 T MELO0 ) MS Lo T
A . Commedoial Port Zone Facilities T . S e .
PR B P w0 es0 TUhrgag U0 R Tl g
A2 Breakwatet m 1810 ;.- 3300 .| ;10498 | 5873, . _iiﬁ_,{”l
A m | 5w 1,000 tae | s | (208

‘| 2,300,000 g Xl R RET RN IR T
aS | 1.5mQuay m 260 19,900 728 - ST 5802
A6’ | Tiantit Shed mt 4,800 ©1se 480 a0 | 1200
A7 | Bullding w2400 “100 600 - 240
A8 | . Cit Tank (Palm O e ! : L EE Y B
A9 | Port Road ] 38000 1 2 | T s |
A-10 | - Acéess Road mt | -.23000 11" 137 .3 40 - - 851 69
A1l | Asphalt Pavement m? 2,000 2 2 0 252 18
A-12 |  Green Area m? 4,000 10 o 10 - : '_40:‘ Co
AES | SDualmge it L . siim G o Hrstgm | 670
A-14 | Wate: Supply sum 1 260 610
A-15 | Electric Power Supply sum ST 406 - R 1,0507:
A6 | Navigatlon Alds -7 o, - S b 300, | 0200
A7 Port SenqiceVﬁsels - sum b 0 Toso |
A-18 | Cargo Handling Equipment/Vehistes | som 1 0 550 1750
A9 h_fobﬂjzal_lqnjl){emﬁbili.z‘alripn e | Suo R I L s o ERYC 938 L7
220°| Landacqusmion 0| mr | 341000 4 o Ta| e "o 1364
A21 | SalesTax (5%) U S B - 11,202 Tl s b2
| subTotal (4) 26,607 54,137
B 'Fishingl’url Zone Facilities T B
81| 20m Quay mo | N LS00 | 3200 0| a 63
B2:| 30mouy .m 290, 1e00 - [ 4700 | 6600 s
B3 | slipWey . “sem e ’ N ‘ ‘400
B4 - | holessle MarkeifOffice: - ¢ k| dapens | T -250% 100 350" 1000+
I_ETS iC'old;slm;gg_elFrggz,lr!g Fac tle; iy ] M l . . : 800 20000 g 2._8@(:)
B6 | i Factoryfice Storage Facitities | sum T : : 500 13007 1,800
B7 . Gil Tank (Movable) sum’ 1, o 60 v 24 [ a0
B8 | FPort Road m? 16,000 3 2 35 528 32 560
B9 | Accéss Road w' | 40,000 k7] 3 40 1480 120 1600
B-10 |- Asphalt Payement, it 000 . MWL ey 2o 230 ' DR EFLS
B-1l | Drainage _ sum 1 ©L470
BAE | WarirSapply” “sum 1 CCeen
B-13 :'_El_e_c_;hjé':l’o'wer Supply i beosum 1 1720
| B14+{" Modilization/Demobilzation - am| : - o Cset
B15 | -Land Acquisition - m® | 172000 N 0. 4 688,
B16 | Butés Tax (5%). sum 1 ‘ _ L
|7 8uts Total (B) - B8] A aseds
C . [ “Private Port Facilltles - R R Fien '.
Gl | -5.0m Ol Dolphin Berth berth i 290000 | ;400000 | 690,000 290 400 690
02 Oil Supply : suni I : . 390 1370 i.260
€3 | Mobilization/Dermohitization surm 1 32 o 110
€4 | Land Acquisition m! | 195000 4 0 4 720 0 780
€5 | Siles Fax (5% ssm i 61 0 6l

Sub Total (C} - 2,053 1,848 3,501
D .Enginceting
D1 | Natural Conditions Survey e 1 a0 160 5310
B2 Engineering Study sum 1 240 240 480
D3} Sspenvision suin 1 1,200 950 2,160

Sub Totat (D} 1810 1,360 1,170
E | Physicel Contingency (15%) .

E-1 | Physical Contingency ({A¥B)x15%) um 1 5,269 5,242 16,581
E2 | Fngslcal Contingency (Cx15%) sum i 307 276 | s83

Seb Total (E). 5576 5,518 11,094 -

 Total (AYB+D*E-1) 42,207 41,559 83,766

Total (AtBHCHNE) | 44,567 43,683 88,250

50.5% 49.5% 100%




Table 7<7 Yearly Construction Cost of the First Phase Development Plan (Plan C)

= liera L) 994 1935 1984 199} .

o lT | Dewiption Usit | Quenlily | Lol | Forslgn] ford | Loeal [ Foretgn | Tonl | vocat | Forelgn| Touw) | Loal § Foelzn] torta | toest Porrign 3 Tanat | Loel |/

% T Commecht Pact Zune Facticies o} syt orase] eais | qess| vser | estd | sree] ntse [13se0 | soael azen | teen | -sase| raof nnaes | 2haer|
Al Seawadt m 3o b sy MD] Lama | du| dw o ) : : 1843
ap | Meeskwater " LA10 | i0a b aksal 329k | zaoo| wase | amee| dhoof aase| azea | weo| easaf 22m [ 20| vier| a29s | 0ass
aal. Groin ) mof oS am| o) 7] eo| e Va4 ase] 3| enr 19385
ad | Dregglag/Rectmation m* [ 2.300000 1620] sse0] rio Cas0) 1ss0| 20008 2010
as] 15mQuy m 240 as| osas] ass | ] s | e T
A&l Transieshet mt | 4B ]| o 10| s
Al Bubtdiag ! 2400 800 340 84D . 8OO
At | il Tank (haim O wm 1 M 28| 4| aveg o oass | ias 30
i ponRoad m | 33,000 . sef  s2| we| e | ass | vasr| 78 [raes
Ao} Access Road m [ 23000 I3 35| Casn | 4 35| dso 851 s | 20
Alsd Asphall 2avement m' 9.000 B2 & i 252 38 no
a2l Green Area LN 4003 . o 0y 40 10 a a0
At Dulnage - am L LUy ] 1e0]  esr my s | 1st0| er0 | 2640
o] Water Suppty = 1 ssi ] ne] wn| | e es| 153] nal ozl ew| ew
&5} Hleck Rowsr Supply mm 1 wep s:| ms{ 0| sws| o ] 10| 1080 1450
M5] Navigation Ak wim ) oo 100§ 1500 60| 1200} 1500
A Port _Scnrlne Vesscls mm 1 0 430 956 0 950 254
A8l Curpo Ihndlin‘a Equipment/¥ehkhs | mm 1 Q@ 150 730 0 138 %0
a19]  Mobitizatisn/Demoblization wm 1 s Bf . & i e 1 b ns| s 9 2% 3 o1 wsa | s ] e Lur
A20] | Land Acqulsition m' | M1000 | 1384 of ‘1384 . 1,364 of 1364
Atl] Sk Tex (3%} sum ] 17 ol 16| m of wm| ol | o | 20 ol 10} 120 ol v
"8 | Fishine Port Zone Faciiues 1113 of e8| M st om0 ms| w1 saes| anes| vson| ayas| isn| ssard ssn| e fasses
By -2.0m Quay m 125 . 163 160 83 263 580 823
Bl ] -AEmQuy o 0 ssUf 13ss| 191 . 551 1363 14
51| Sipwiy nra 1 w0| 100 9] 20| w00 00| .doo] 20| em
Bd.|  Wholewls MarzetfONtke mt 4009 500 wol 0 300 00| 700 | roeo 400 [ raco
B85 (\;Malvnn]‘Fl:‘uin: Facilither um 1) 267 £45 933 533 1,334 | (1867 800 2,000 RO
23 Tee Faclory{lee Storage Faciiics am 1 167 413 600 pLt) BET | 1,200 | © sp0 £300 | 1800
31 | O Tank { Hovable) am 1 15 b2 wl s 1| a0
i1 Port Raad m' 16,060 152 Fil Ert) 176 1N 187 528 32 360
B | AccesRoad | 40000 Mo so | sl w0 s | =00 ] 1380 120 | 1600
B0}  Asphalt Pavemenl m 15,000 420 L3 %50 410 » #50
| Dradmage wm 1 nr 233 930 363 2] esa | o100 380 | 1470
wir | s Supply am’ i sof wsf otes| oao] a0 om0 se| wms{ s | ozo0| w0 | eso
213  Electric Power Supply am t 1o 260} se0 wo| 0| 30 wo| s0] 10
30| MobiatianfIemothalion mm 1 o ] .o i 3 ] 1 3 ‘ 5 19l B 4 It} 13 12 n 50
BIS | Land Acqelitlon m | 172000 | 68 o cos . ' . . 558 0] e
BIE | Seles Tas 45%) m 1 o 0 0 » ] n % o “w| . s o sz 1 of 0| am of W
c Frivate Borl Facttities 780 o T 0 0 o) 9| s s03] ssef do2| 1as8| cass|  sas | owase | 2ms3] 184 | o
o1 | =5.0m Oif Polphin Berth Joermn b - 1207 26| Aoy | cmf  ae| | ) 90{  4oo [ esd
c2 | ousupply wm 1 . AT wes(ooews | e ws] s [ aase | msef 1gn | 220
€3 | MobilizationfDemotiliation m 1 ° [ o [} 0 o 0 n| wm 1 3 1 i 3 4 n JLY T
€4|  Land Aequisition mt [ 195.000 | 780 o 150 . ) : . ' 80 0| 80
U5 | Sates Tax (5% o [ of .o of" o] e 17 0 1” I [ n n [ 2] .6l [ s
D Enpnesring ssof ssr| vmz | wel w2 | amf o mo| ] am Cmo|ooasr| e zee] x| e | o) 1as0 [ 3as0
B | Natural Conditions Sarvey fm vl asof s’ ’ : i N I ) ’ 0| aso| 30
81 | . Engincering Study am 1 uel w0 dmo o S N P Mo o | 4a0
03 | Supervivon wm V] a] | can | oae| e { e e sl s ome] we| 4| me| | az| 1aw| s ziss
E Physical Cenlingsacy ¢15%) 978 | 268 | nas | ome] 3oa | Lna | eoss | a8sEfoaerr | ranr| aase | ness] onass| nsor | 2878 | save| s {irpes
El _Physical Contingency ({A#BIxES%) um 1 1133 28| 19 e dod [ 1| weor | amas | ozmr | odase| am || owss| e} e s269] 5242 {1050
Bl | Fhysial Contingency (Cx15%) nm 1 it7 0| ‘o [ of ] | s 3| w0} 203 | deal 3] aer| i |58

Tal (AtBHHETE ) as2 | 2680 to0z2 | sase] 2326 | so0u | 7923 w4260 [ 22027 10,993 | 10396 | 21925 | 9421 | 11,028 | 21047 | 42307 ) 41589 | 83066 |
L Toial {A+RCHIHE) B | 2650 | 10999 | sara| 252 | o004 | w209 [ 1as70 | 2287 | 1is7a | 11,312 | 22890 9.959 | k2519 20,475 | 44567 | 43683 §uaas0
95%| 0m|. s23%| TaE - 2ok| 10.2%] o 16ax| zsowm| 1arml wzaxf men| noa] iemf wssxf sosa]  sesed woox

;227—_







CHAPTER 8 PORT ADMINISTRATION
e AND MANAGEMENT






CHAPTER 8 PORT ADMINISTRATION AND MANAGEMENT. . ..

8.1 Outline of Port Administration in Malaysié :

8-1-1-Outline of Port Admmlstratnon mzPenmsular Malaysna T
Portstin-tlie Peninsulat: M'zlay sia.comprise ¢ ‘major ports”.and, other called “mmor p01 tb” Thc
major ports are Port Kelang, Port of Penang, Iohore Port and Kuantan Port; each, with: a’ Poxt
Authority as the port management body which administers and manages the port mdcpcndently
ofthe Govclnment St R g B0
“The: minot ports; such ‘as Port Drckson Poit of Malacca Port o[ Mua1 'md Port of Baiu Pahat
arc under the direct and central control of the Marine Department Mmlstry of Transport.
o shorty: the:ports: of: Peninsular Ma!ay51a are: admmlstered and managed by two different

formulae in accordance with their types.. _ : ST

8-1-2. Legal Basis of Port Adm:mstratron ' : I P TR ;
“The:Port of Penang, whichi is among the major ports, is admlmstcrcd and managed by 1ts Port
Comrmss;on establlshed under the Pcnang Port Commission Act 1955 but the other three ma}or
ports are adininistered and managed ‘by- their::Port - Authorities -established -under ‘the. Port
Authorlty Act 1963 D Einen Daive eih bd caireini nieleae i ond ey o TR
-~ The detarls of the two acts are gencrally 1dentlcal since thc Port Authonty Act ]963 (to be
referred to hereafter -as *‘the :Act”) was enactedin _.-gcneral._accordancc with the Penang:Port
Com:nis"sion“‘Act” 1955 -’Thcrefore -the Port. Commission .and -the Port Authorities  are similar
orgam?atrons and, after s enactment; the. Act: bccame what may be termed the b'zsm law
governing port admmlstmtlon RSP TTE T L
“Thée Act prescribes basic matters concerning port admmlstlatlon mcludmg I) estabhshmcnt of
port authormes, 2) their functions and p_owe_rs_,. 3) t_helr Lorgamzaho_n&an_,c!-pcrsonnel_ aftairs, 4)
their.fina_ncc,f 5) th_cir.;right :;to :cclle,_ct-changcs} and -6_) th,eirfirigh t.to}_cmict' by-laws.

8-1-3" Role ofi the Mlmstry of: Transportatlon i Port Admmlstratlon : P
i ‘Fhe competcnt federal: agencylfor port .administration -is -the, Ministry of Transport Wthh
performs the:following main functrons & '

SRR RN ST FILVS TP ,.-ro;m_-:=:'r=r_.',- CREEOiE e e

(1} 'Piar_m'in'g, of;p_ort' developlhent;'ZSMrvey,s; etc IR T LTI SRR P

(2) Supemslon of the Port Author1t1es and the Port Commlssxon of thc md_]OI ponts as
MOT-controlled statutory bodies thr ough the foliowmg actions:

Appomtment or approval of P01t Authorlty executives (gcncral mamgcr and: board

“migfnbers 6xéept the ‘¢hairman). - ' : ;

Approval of the settmg 'of tevision’ of tariffs;'—‘"if“f Lt
“Appiovil of atinual budgets = : -

Approval of t’mancral statements.

Approval of by-laws.

@@@@ﬁ@
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(3) Central admintistration of minorports, - et 7
The organization chart of the Ministry of Transport is as shown in Fig. 8-1,

814 Port Authorlt:es
The orgamzatlon and business scope of .the: Port Authorltxes or Port-Commission) which,. as
Stated already,: aclmmlster and nmdnage. ‘the majot ports. as their-adniinistrative bodies are similar

. since they are under the’ same syqtem

(0 Admlmstratwe ared of the porls IR T
(@) " Sea: *Watdrs’ prescr:bed in accordance W1th the Merchant Shipping Ordinance:: 1952
mcludmg apploach and anchorage : S Ll e Lo i
® Land: ‘Directly necessary:for port admlmstratlon and management and surrounded by
- fences maintained by the Authority.

(2) Scope of Busmesses S o e
“The P01t Authorltles handle mainly the followmg busmesses to. admanlster and marage their

ports - . R
(@ Provision’of" pilot and- tugboat services to ships entermg or- leavmg the port.:
@ Allotment of berths for shlps entermg the port and control of their: movements in the
L port. e ‘ '
(3 r-fLoadmg, unloading and storage of cargoes R
@ Provision® of . such” services: and-machines as water supply; tclcphonc and cargo handhng
R _s111'1c111nes to shlps that are berthed. for loadmg or unloadmg '
®) Setting and co lectmg of port charges
{OF Constmct;on mamtenance and- repalr of port fac11|tles
(D Development and improvement of the port. - : RSN
Enactment of by- laws. prescribing detailed ‘procedures concerning the use of the port.

Regarding the loadmg, unloading and storage of cargocs in @), the cargo handimg system,
'namely, the prowsmn of stevedoring and: targo handlmg service :varies from:port to-port.; At the
‘Poiit- Kelang and Johor 'Pért; the - Port - Authorities: give “their directly: mandged :services by
prov:dmg their own hired labour. At Pcnang, mcanwhlle ‘sievedoring ls provided! by private
enlerprises through the. arrangements made by shtppmg companies or agents. As for cargo
: handlmg scrvice, operatlon of mechanical equ1pment such as forklifts; is the respons1b;hty of the
Commission; but labor is supphcd by private cargo handling compames At the Port of Penang,
“the: Port Labour Béard contro]s port labour. - ERRIRARES NS

.(B)PortFmance B T S I LT i
A Port Authouty setties 1ts accounts 1ndependcntly of the governmcnt 'md in, accordance

w1th an enterpr:se accounting system and raises necessary. funds for.itself. .y '
Port charges are set by the cost prmclpic but the level of. tariffs at. othcr ports is. taken into

full conslderation '
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4y Orgamzataon of Port Authorny (Port Cominission)

"Fig: 82 is the or gamzation chart of the Penang Port Commlssmn whrch is the admm;stratwe
' body of the Port of Penang,:
- (D Members of the Board

The Board is the pollcy makmg body of the Port. Commlss:on composcd of 11 members
mcludmg the ohalrman (appomted by the King). The 11 members inciude :not only- the

. chalrman and the dlrector general but also representatives of the Economic Planning Unit,
'the Mmlstry of Ty ansport the Treasury, State Government of Penang, port users, labour
: umons etc. N

Port Consuitatwe (,ommrttee L e co

This Comnuttee is t_l_r_e___organ that the Port Commrssron consults over the revision of
tariffs, the plannmg of port expansron and other. 1mportant matters de51gnated by the
Minister of Trdnsport and is composed of 27 members ‘Tts chairmanship is held by the

chairman of the Board. Its members include the drrector general of the Board and a wide

. range of people concerned who represent related government agencres port users, etc.

Orgam?atlon of Excutlve Offrce - TRIT TR S .

The management orgamzatron as the office to execute the busmesses of the Port
Commission is composed of the director, general and ‘other pringipal - offrcers of"the
Coinmission shown in Fig. 82. It is a. large organization comprismg about 3, 000
personnel mcludmg 650 people in the ferry division, '

(5) Use of Port Facrlltres _

Port facilities under the control of a Port Authorrty are. used by the prmcrple of open
utilization,

(6) Operatmg Hours of Ports R TR S . ;
At the major ports, port cargo handhng operates on a 24-hour basis in three shrfts
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82 Study of the Port Administrative Body at Kelantan Port

8-2-1 Necessity of Establishing Port Alithority .

: Ac'cofding to the common practice 'in_Ma]aysia, Port Kelantan may be placed under the
control of the Marine Department as a minor port in view of the volume of cargoes handled and
the.scale of its facilities based on the demand forecast _l"mder.this project. -

But as stated afready in Chapter 4, the following m_:ust be taken into consideration:

(1) This project is for Phase T which, in the master plan formed with 2000 as the target year of
development, concerns the urgent part projected for 1987, Therefore, Kelantan Port may develop
in the _futu’re into a port with a scale likely to make it comparable toother-major ports;

(2) Kelantan is an important port to- play the role as the nucleus of regronal development in the
State of Kelantan. ' '

(3) Iti is also expected to fu]]fﬂ} the function of a foremg ti ade port.

It is not applopnatc for Port Kelantan with its potentialities and role, to be placed like other
minor ports under the central control of an agency of the Federal Government On the contrary,
it is necessary for a body with the corporate status as an autonomous otganization to exercise
routine controt over this port while allowing it to funetlon under the general superv1510n of the
Federal Government and in conform]ty with the.-local and actua] mrcumstames and have
responsible drmngements aimed at future development : S

To accomplish thlS purpose it is the most desirable to make effcctwe use of the ex:stmg legal
system-of Porl Authority, which has already been descrlbed L { _ o

Hence, it is proposed to establish -;Kela_n_tan_Port Authority to" Tun the port and htmdie'i'ts
administration and management. By so doing is it possible for representatives of the stste
inhabitants and the state government to join the Board of the Port Authouty, thereby emblmg
the wishes of the local people to be reflécted in the management of the port. -

We shail now study ‘the functions of this Port Authority, the scope of its busiliesses,
organization, personnel and Operattotl._Tlle basic idea Ul_ld@;'l)/iﬂg this study is as follows: Since
the port is small and the volume of catgoes it handles is also relatively small, the scope of its
businesses, organization and pers’onnel must be- minim-ai with a view’ to efficient port
management, Further, the plan must take-into consideration not only the port administrative
system necessary for efficient port utlhzatlon but also the econom1cai aspeet of services which it

- provides, ' '

8-2-2 Scope of Businesses of Port Authonty

The scope of main busmesses (types ‘of services provuded) will be determined in dccorddnce
with the st:puiatlons of the Act and m conﬂrmtty with the fo”owm5 principles while ref’errmg o
the examples of other major.ports.

Note: Port Authonty Act 1963 — Part I-3- (1) Funetlons of the Authority: The
function of the Authouty shdil be to operate and otherwise mainfain the port in
1espeet of which it is esmbhshed and for ihat purpose shall have the powers and
duties ptowcied umim this Act.
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® To plowde minimal services necessary ‘for the Port Authority to implement’ the '
administration and management of this porf. TNt P

@ To allow private enterprises to provide: hbom for port cargo handlmn (stevedormg and
longshoring) in order to reduce the: buulen on the managemenl and .to .cope with
fluctuations in cargo handling demand, B c

@ To allow private enterpriscs to provide related semces mcludmg bunker:service,

Under these principles, the ser\uces to be prowded ‘to users: by the Port: Authonty are” as
follows:

(1) Services for ships _ .
(@ - Pilotage for shipsentéring or leaving the port.
(@ Tugboat service for ships éntering or ]eavmg thc port.-
(8) - Provision ‘of ‘berths. - Sy N :
(@) - Services including line handling and -water.supply- to ships. .

(2) Services for cargoes i . :
@ Cargo "hand_ling service: The Port Autliority presides over cargo handling in'tl;e;pof‘t'area:
by -providing equipment and operators -and :lets -private cargo handling companies to
provide laborers. f'Stevedoring*iS'prOVided through- the arrangements made by shipping
compames or agents This system is in accordance with the example of the: Port of
: -Pcnang R '
@ f:Storage'of cargdes. —

(3) Other services: P R : :
(1) - Lease of cirgo handling equipment, wharf 51de 31tes ete.
(2. Security; firé fighting and: rescue.

8-2-3.-Study of Oiganlzatlon and Personnel of Port. Authonty ) : Lo
- The resuits: of .our. study con(,ernmg the orgamzatlon and :the size of pelsonnel requ1red for,
the administration.and management. of;; thlS port.are shown. in Fgg. 8-3 and Table 8-1, The basic
ideas underlying this study are as follows: _ . '
@ The minimal necessary orgamzatlon and the size of personnel must be determined simply
and clearly on the basis of the scale of the f“icnlltleq dl]d the volume of cargoes, rcfemng
e to the examples of other major ports.- ‘ : . T
@ ABoard as a pollcyqndkmg, organ.and a consuitatwe COlllH‘lltteb as an ddvmory orgdn must
theset up. DU e et PP
Three executive dcpartments Admmlstrat;on Operatlon dnd Engincering are necessmy m
consideration of the future development an(! efficiency of the port,

(1) The Board

The Board will be established as the policy- mdkmg, 01gd[1 of:the Port Authon{y Though the
Act stipulates that a Board be composed of five to nine members besides the chairman and the
general manager, it is (Iésirahle for this Board to be.as simple dS possible. Tts members may be, for
example, as follows:
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Chaitman
‘General Manager R
A 1epresentat1ve of.the: Econonnc Plannmg Unit: . -
_:A representatwe of the Ministry of Transport - :
A 1epresentatwe of the Treasury - R EE A ST
A nepresentatwe of ‘the State Govemment P :
CA replese_ntatw‘e of_the._State People- or: oo e e

-@@@@@@@é

A representati_ve of shipp'ing_ companics

(2) The Port Consultdtwe Commlttee R : el inan st il

This Commlttee will be establlshed as the- adv1sory organ {o; the Port Authonty and the
Aiuthority w:ll, in accordance with the. stipulations:of  the .Act, .consult -the. _Comrnlttee on
impOrtant matters. The C_ommittee members:will be app_o'intedrby.theMinister of Transport.-but
it -is desirable. for the Committee:to ioerso.compose.d.as to reflect.the views of local people and
users as much as pos_sible.

(3) Organrzatron of the Management as bxecutwe Organ _ Ty F TR I SN

+~. Based:on :the" above principles, the orgamzatlon of .the . offices. of the dlrector general and
' other. executwes and the number of personnel must be kept.to- g minimum, as. indicated: in Fig.

8-3 and:Table:§- l T L O T ST PR rS SRS PSPPI o :
' 1n the organrzatron chart, “promotron and pubhclty have an nnportant place because of the
character of this port, Also port planning, port management port charges; port statlstlcs and ‘the
training of personnel are:stressed as specific businesses. In figuring out:thé number of personnel, a
shift. of 10:men is aSSIgned. to-security and fire prevention, a shift of eight men.is-assigned to
operation and -storage in_the. trafficisection -and ‘a-shift.'iof‘_:l-z :men-js assigned to ¢argo handling,
The maintenance dredging of' the channels and the anchorage; estimated at-155,000 m3: 4 year, is
to be contracted to private enterprlses 7 R R SRR o
Full specialization is not necessarlly requrred in view of the scile of faelhtles of thls portand:

the volume of * cargoes but in detelmmmg the: org,amzatron and: the: pelsonnel size, care efforts
hiave been made 1o define duty assrgnmentq and’ 1esponsrb111tles as’ elealiy as: possrble

8- 2-4 Cargo Handlmg _ s

(1) Study ‘of Cargo Votume and Types o[‘ Packmg 2 THE : EER S
. Of the cargoes-to be handled in the’ demand forecast in Chapter 5 petroleum products will be

handled at the private berth ‘of &’ prwate enterprise to be constructed ifi the: Kemashin ‘River: So,

the volume of cargoes to be handled by the Port Authollty and the types of packmg of these

¢Argoes are assumed to! be as fo]lows M e e e
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Table 81 Number of Personnel

Administrative Department S . i

. Secr'etafy & Adiﬁinistrat__ion
? Fihancé
Public Relations
© Security & Fire Prevention : . 32

Sl':'b-To:tal“'; : ' . 50

Operaiing Department : . 1

: Management - ) ) 4

_' Trafﬁé._ . - | 64 |

~ Marine. : Ca 11

K :"’Sub'Togtall‘ — o SQ !

Enginecring Department - B . 1
Planning :
Civil Engineering -+ o2

Mechanical Engineering -

sabTotd L o

Total SR 140

: ‘(N'c;‘te: ' T_bfal _in_cludgz-.s Ditector Génqr’al)

LT




L Weoodsproducts 49000t - - o Mainly banded timber -

Rubber o 495600t oo o Trregular box shape . e

Paltoil o e #49:5004 -+ - o Liquid-(Handled by speclahzed f'lClhty)
CRertilizer r:oc L o e 43 .800.L1 i Baggoods:

Cement - 86,100 ¢t i-... Baggooeds - -,

Rice « ¢ . 55,4004 0 .0 Baggoods : N

Miscellaneous : 0 55,000t s s Carton and various other types

“Total — 388,400 ¢
The above volume of 388,400 tons is the demand forecast for. 1988, Since fl]is_ is nearly the
limit to Cﬂl‘gdBS that can be handled by two berths for 5,000-ton ships, we consider it to be the
maximum of the volume of cargoes that can be handled by (he port.. _ :
Though ‘the .number-of! commodltles handlcd is smail they mclude Lalg()(,s such .as woods
likely that sklll_m cargo: handimg.can:bﬂ easﬂy acgm_r_egltfo; t_l_m VETY reason ,that__t.l_lc.m_m]hel_r of
commodi_ties‘handl_ed;-is small. - - -

(2) Methods of Calgo Handling = 40 =0 200 . L

Like others, this port must: help 1o speed up. hndmg and unloadmg work by piovndmg
economical and efficient car go handling services:for goods that will be brought there. :

In the case of KeIantan Port, this purpose can be accomplished by making eifective use of
forklifts and pallets for most targoes other than:palm oil. So, a sufficient number-of fmk_hfts and
péllets inust be available. The necessary number of these may be tentatively estimated as follows:

i Forklifts: 155000002 w3 tonners w0 5 [ 2o

SRR s e o 215 tonTiers e Feee ik
F2REX 12=05 i

b Here,‘ number oflongshoring gangs cquivalent to stevedoring gangs: 6 (maximum) - s

- Numbér:of forklifts ‘per gang: - 2 (1011gshme 'shed and open shed, cargo dehvery ¥
“:i-Rate of forklift. ﬁbli"—é'p'er-atio'n 20% R I
w2 Palletss 1,000 SERIOEE TN
238 000/120)(2_1000 SRR AR
-:i:Hefe, cargoes:for-which pallets-aremsed: 338 900 0 1= 238 000 tons

-iPallet turnover; 5o ol e 2120 timesfyédr. e R S T M D
7 :Per-pallet arnount handied:- - 2 tonsftime - -
seriiininy g Thy il iy sour [EREN R S S I R R
8-2-5:Port Working: Hours R R R T T TS S ERE ST TEES FE

<Pwenty-four-hour work is qdopted for. this. port-as-in other ports Sludy by lypt,s of business
is as follows

_(:l );’Arri\ial =and ;departuré-of.-ship's.aff‘his is limited -to daytime (example:.7.00 a;m. = 5.00 p.m.).
Judging’ from ‘thé: facilities/plan ‘of :this. port dnd the. n.umber'o!' ships calling at the port, there.is
no neéd to:permit the night-time-arrivdl or départure of. sh:pe. ddytlmc operatioris; LOﬂ‘;I(lGI‘L(l fo
betsufficient. o conng s e o g : i

S ot
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(2) Cargo handhn;, hours Cargo hancllmg will be per formed:on a 24-hour basis by thrce shifts.
- We studred 16-hour work:i by ‘twosshifts but concluded® that around the-clock operatlon is
> necess‘rry i vrew of the voluine:of c'rrgoes handled. The maximum voluine of cargoes per—bel th is
tenhtwely estrmatcd qt about 180;000:~ 190, 000 tonsi On the basis of the. wemge volume of
'cargoes handled by stcvcdormg at, Malaysnn ports S J £
138x3x18x360x07—187790x2 + 380,000 i _
Here 138= Average amount of stevedormg work/h/gangs S S PR R S

3= Number of gangs/berth : RTINS

e

18 Number of 'rctual workmg hours/day (er of the e:ght hours for one shrft)

0 7 Berth occupancy'

2= Numbel of berths . et e R

The annml volume of cargoes other‘ than palm 011 whrch isa lxqurd cargo;is. 340 000 ‘tons,
8 X3 X' }8 X. 360 %0, 6 = 160 000 % 2= 320 0001 thls :annual, volume. of - eargoes

(340 000 tons) is More than fli¢ port can hardle if the berth occupdncy ratiods QG i Tt i

Assummg""';

The case of Port Kelang may be m_entloned below as an example 6f' working hou_rs. SRTE SR

1st si_lift o : ' _ 0700 — 1500 hours DEEL g T R TR T
. 2ad-shift - o b 1500002300 houts = o s
3rd shift oot ey 2300 -~0700 hours..: + -
;'(-'3)‘-Off'ic'e-'ho‘urc':ffOl‘dina’ry' daytirne _w’o_rk: (Exarnplea;'OSOOf, iéDD.'houlj_s,) b b i

_.\r S0y Seiir s i ,

8-2-6 Prov;smn of Port Labour - Estabhshment of Cargo Hﬂndhng Company

.As stated, the Port Authorrty w1ll provrde cargo handlmg (longshormg) servrces but !about
will be supplled by private enterpllses and stevedormg will be performed by private enterprises
thlough thei arrangements 'mdde by" sluppmg compames Thls is-based- on-the example of Port of
Pemng It rs consrdered -that; in: the case: of Port Kehntan also 1t is. destrable as a, ldbour pohcy if
the Port-Au thorlty, whrch is.a publlo 01ganmat:on leaves. the supply: of cargo: handlmg dabour in

‘the hand of a prrvqte cargo handlmg company rather than (llrectiy hlres cargai handlmg labourers;
this 1s especrally 50 in vrew of. lhe fluctuatlon Of demand for Cargo hdndlmg work::.

As a. maiter’ of fact Kelantan aboun 'n' cheap butexcellent: labour force Fur’rhcr to
estabhsh a cargo handhng company it suff;ces if thereiis only the capital power ito prépare cargo
-h’mdlmg gear ,ncludmg varrous slings, sevcral small: forklifts vehroles and other ‘equipmeht. What
is necessary after all is to be able to secure suffrc:ent iabour 50, it is not difficult to cstablish a
CATEOD handhng company. Further, the establishment of cargo handling: companieswill cofitribute

toi reglonal (levelopment In:view:iof the: volume:iof:- cargoes going . tlnough ithe: port; -a-gingle
company will be suffrc:ent for the' pre‘;ent T RTTI RS IR

Smce however cargo hdndhng is unportant to [he admmlslmtron ahd mandgernent of the
,port it must, ‘of conise,” besplaced under tthe: supervision “and: controt-oft the:port: authority: to
"-enable the port to: be used etﬁclehtly “This: means the: lrcemmg tof the;business of a: cargo: haridling
?company and ‘the: authorlzatlon ofsits - cd1g0< handling: chargcs e both ‘in accordance with: the
~ stipulations of the Act. It is also necessary for-the port authority to give ddequdte guidance’ to,the
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company regarding the: 1mprovement oficatgo handlmg methods and the training.of; labomers o
We - shall now: tent'xtwely estimate the numbei of careo imndimg gAnES and labourers to be
requtred by thls port JEF : : . ) _ ’

(1 ) Stevedm mg \\\\\

Workmg houxs 5 3 ShlftS
13x6x3x 1.15260:

Thus 18 gangs totalmg 260 persons are. necessary for stevedormg

R TR S ,:;".”"tli' L ST N O L T

(2) Longshormg

s‘Number:ofipersonsin a-gang:: -5 (aver'lge for Port of; Penang)

.- Maximum necessary: number of gangs in;a- shlft 6 (gangs)

"“Workmg hoursi 3ishiftsii; : L R S B EHTESS S CoFC RS S

CUEXEXBX LIE1000 . e o R

*“Thus; 18:gangs:totaling 100 persons are necessary ‘for. longshormg . -
- Therefore;:360:port: labourers are: necessary for this port-and about: 400 people mcludlng the
admmlstratlve personnel of the cargd. handlmg company will have. opportumtles of: employment

Py Bl
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As seen Af’ Ttho prccedmg sectlon 140 are necessary ﬁs port authonty personnel mao‘i"d'e'r' 40

'open Kclantan Port under a newly estabhshed port authorlty -Since this isa new port; all these '

_peisonne] must be | newly reorulted Even w1th effrcrent facrlltles and. fine- admmlstratrve
_organlz,atron a port cannot effectnreiy functlon unless: well- taalned capable personnel "tre

avallable at the vanous posts of. the port authonty When preparmg to open’ the port therefore it

is, Jndoed Jmportant =+ and diffwult = how the necessary peopIe shou]d ‘bé récruited-and frained.
: Po;t authouty personnet miust learn thé ‘general policy- of  port:iharnagément: sand: tlic main
_objeotrves and about the needs< ind> mterests -of: port; useerand iatathe s same:thnié, . acqmre
-knowledge about marme transportatron and port’ cargo handlmg In short they st have

knowledge and skllt as expelts S ST - : : shiddnmed {7

“Semnior staffs prlots and” slnp crew members can” be secureds from other ports and: pnvate
enterprrses bt most mrdd!e—leve} staffst desrgnate ‘mustiireceive-on-thejob=training:: ;at:isome

existing - port pr101 to the opening of the new port so that they may:bé familiarized: w1th the1r
dutles e - : L S _

: Partlcularly lmportant s the trammg of ":personnel ‘in:the & management’?nand “trafflc”
sections: of the Operatnig Department Thrs s'f’?because it invélves: thé: guidance dinds trammg of

subordmates whlch must be: carr;ed out by mrddle level staffsiwhile performmg their owni duties.:

At is not too ‘much to say that the. efficwncy of the: port 1tself dcpcnds on’how effrcrent the staff
of these divisions are at therr Jobs '

So we shall here study the trammg of the staffs in the management and traffic sections.

' (l) Trammg port: :'P'ort of Penang .
Port of Penang is consrdered to be most’ surtable as the place of fraining because :t i$ nearest
‘from Port Kelantan ‘because it 1s dn excellent port ‘With 3 tong history and” an accumulatron of
1bundant know how m port mdnagement and becausc the c‘argo handlmg system of Port
'Kelantan rs snmlar to that of Port of Penang - R '

'f(2) Tr_‘”nmg perlod I year . :
The training should be started at least a’ yeai before the openmg of the port ThiS perlod is
absolutely necessary to assure effrcrent port management ‘after the' openmg ‘of the: port

-(3) Number of tramees 30 . , : , .
'_ Prospectwe m;ddle—tevel st'rff m the: sectrons of the Operatmg Department “other-‘than the
'marme section shouid be dtspatchecl for this trammg Tt is consrdered that'at: least 10 trainees are
_'necessary in COﬂSldCI‘dthl] of the types of work and the fo!lowmg ttems of trdmmg

_(4) Subjects ofTrammg S Rt e e it o
The fo!lowmg may- be mentioned a8 the ‘main. sub}ects of_thrs trammg

@ General knowledge ab0ut forelgn trade; manne transportanon and shrps
O ‘Ships aid berth management R TS E IR
':. @ “Characters' and_classrfroatron_ of-caigoes . - -

R



in., Malaysm, and thea poxt of Smgapore «wlnch 1  » ;
effective., Furthel the tlaunng of ; prospectwe semor staffs m Japan or, Othel countrles Wlth_'
advanced port management should be consuiered : :

1. Annual volume of.care
+.Foreign trade cargops;,

| Mmceilaneous . e 55,000t :
. F_ertlhzer_ L " ‘43 ”800t
.86, 000 .

388 400 t '

| ”‘Pilb’{bo'«;it-
Mobile crdne OO el i o wiitis o il 1 s
Forklifts (51,3 £,2 t)
Fire engine truck _ '1 '

 Vehicles: R
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8-4° Administration and Management of the Fishiné Port '’
8~4~1- Present Situations of Fishing Port AdminiStrntion -

_ There are reguhtzons and subsuhes and other systems concerning fisheriés in Malaysm today
but it has no systemis concerning *“fishing ports’” - worthy of 'spécial “mentior: Though a
considerable number of “fishing ports” do.exist in the Malay Peninsula, -the nation’s fishéry
c‘ii"elfesj'r'eﬁ;ar'(l\ ther hot'as ‘f}fsriiu‘g ports bul’as “Iandi‘ig ‘centers™ or "fisherie:s"boinp'leiXes’h" There
is' ho specral orgam?atron to admnnste: flshmg ports No charges for using fishing ports'are bemg '
collected and all expenses necessary for the mamtenance and admmlstratlon of fishing ports are
borne by the Federal Government, A B ARSI L L R S YA

- The . management of “‘fishing ports™ is partl(:lp'ite(l in by the Flsherles Department the
MAJUIKAN and the . Fishieries Cooperative.: “In ‘the ‘case of Kuala Buset, five persons from the
Fisheries - Department, four- from the MAJUIKAN and four from Fishenes Cooperatwe are
statloned there. The MAJUIKAN i§ éentral to the management of fishing ports '

“The construction or repair of hshmg ports i$ requested of the Fisheries Department by the
MAJ UiKAN -which is the management orgamzatlon ‘The Fisheries Department plans it and the
Public Works Department takes over,. de31gn1ng and performing the work: When completed, the

facrhtlcs are managed mamiy by the MAJ UIKAN

842 Improvement of Flshmg Port Admlmstratron

The' Mdlaysmn system of adnnmstratron and’ management of fishing ports which. is outlined
above is rathéi unclear. Hence, the nece331ty of i improving the fishing port administration.

This project proposes to spend as much as M$19,022,000 6n the eonstructlon of fishing port
facilities -and. to- land and handle an -annual total of more (han 13 000 ‘tons' of *fish' catches.
Admlmqtratlon 'md management are, of course, most nnportant to: enable tite new faClhtles to
function to the full extent. Further, the fishing port is-an impottant’ publlc fac1hty seerg as the
base of the ftshery actwrty to supply flsh a major source of protein for the peop[e of the ‘state.

It is, therefore, necessary to establlsh a field organ of the Flshenes Department at 'Kelantan
Port in order to increase the efhcrency of 1ts admlmstrahon and management and enabie it to be
properly -maintained-‘and 1epalred Namely the establishment of a frshmg port ddmmlstratron
office ES desirable for the purpose of defmmg and nnprovmg the system of admlnlsterlng flshmg
port as a pubhc facrllty : : :

- The MAJUIKAN will be central to the opelanon of fishing boats and 'thé management of
snch functional facilities for fishery as fish markets, cold storages and refrlgerators :

8-4-3. Busmess Organization and’ Personnel of Flshmg Port Admmlstmtron Office

The following may be mentlone(l as the busmesses of admimstrat]on office necessary to
maintain flshmg port facilities always in thie best conditions, ensure the safe untry and departure
of flshmg boats dnd thereby contnbute to the smooth l'mdmg of catches by fishing boats:

(])Contlof of thc entry - and depaltmc of fishing boats and Loordmatlon reg_,ardmg the
as31gnment of berths.
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(2) Coordination and guidance of work in the port premises,

(3) Maintenance o‘i"order in the pbrt area and guidance of ciéaning.
{4) Maintenance and 1epau of fishing port facilities. '
(5) Mfuntemmce dlecigmg ot channels and anchorage.

(6) Statistical work concerning fisheries.

The administration office should cooperate with the Pmt Aurthonty in the maintenance
dredging of channels and- anchorage. :
The minimal organization and personriel necessary for the conduct of these activities are as
follows:

r@%m—ﬂw Administrative sé{;tiOn: 7 persons
In charge of (1), (2}, (3) and (6)
Engineering section: 2 persons
In charge of (4) and (5)

Director, administration

office (10 persons) N -

As the number of the MAJUIKAN personnel to be charged with the fishery functional
facilities comprising fish market, ice making, refrigeration, cold storage, water supply and
bunkering facilities, about 10 -people' scem likely fo be necessary for administration and
management, and lﬁaintenance and repair.
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CHAPTER 9 ECONOMIC ANALYSIS
9-] General

9.1-1 Qutline - S ; I - . R )

As stated already, the development of a port.in: Kelantan State: which presently lacks useful;
port facilities :will - have - immeasurable impact -on.-the. exploitation of. this state; ‘whose
development lags behind other states in West Maiayéia in spite of its imimense poteﬁtiaiities; Lo

However, the range for quantitative economic analysis is, indeed, limited as follows:

This master plan project has been planned with the target year of 2000, For.an ektre:'nely:
long-term’ project: which is‘ partly intangible,* quantitative - economic . analysis : looks -alike
meaningless. What is more, the initial-investment-ought to concentrate on break-waters and other
facilities that will yield low profits in view of the natural conditions of Kelantan Port. Thercfore,
it is common that the: contenis of-the Phase:IsdeVel'opment plan:are expected to produce:the
worst results. We can judge that it suffices for the following economic analysis to be conducted
on only Phase Irproject plan‘ne'd in accordance with.the demand forecast for 1987, -

9. 1-2 Compﬂratlve Alternatwe Plan . o .
It executing this economic wnalys:s ‘we variously discussed possibilitics for. what might be
used -as a comparative alternative plan: We also took into. consideration trends . of cargo’
transportation in the Malay Peninsula, road projects preséntly in progress, relations with other
ports, the present fisheries sitvation and the distribution of fish caiches. '
Ev'elltually, we nade a comparative alternative plan for the case of study where, as ean be
seen from many examples investment was not made for this prOJect namely, where the port did
not exist and ‘could not be utilized, : _
- In other words, we decided to:conduct a cost-benefit analysis for the difference caused by
cases of “with” and “without the por{”.

9-1-3 Prices Used in the Cost-Benefit Analysis
Ali costs and benefits analyzed quantitatively here are indicated by 1980 prlces the yearof
this suIvey. - ' ‘ : ’
* But regarding average fish'prices used in computing benef1t<; related: to fisheries, 1978 p1 iccs,
the latest data available, will-be used.
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9.2 Benefits

9.2-1 Estimation of Benefits _ :

The putpose of the development of Kelantan Port is to improve the conditions of
transportation by p&mﬁding a goods distribution base, to promote' foreign trade and toaccelerate -
thie growth of fish catches in thé State of Kelantan. . ' o

The followings may be specifically mentioned as the-economic: beneflts of the development
of this port: .~ Lo ' ‘

(1) Effect.on- Reg10nal Developmmt : o . Co

“The industrial development projects. now under way w1ll make further progress from the
impact of this port development. Port-related -industries consisting mainly of export and import
indtl'stfies ‘a're-_e'ﬁcpected to be located around this arex. It must be said that'the role to.be played
by the development of the port in:the regional development is; indeed, important.-

(2) Effect on Increasing Opportuni’tiesfbffEmploymént and Incomes of Inhabitants .

The inducement of industries which will accompany the development of this port will supply
opportunities of employment for local inhabitants and increase:their-incomes,’ As a direct-benefit,
one:m'ty rieniion ‘that, after Port Kelantan .opens, about 600 people will:have opportunities of
employment as personnel for port administration and: management and as personnel for cargo
handling. - ‘ :

{3) Reduction of Transportation Costs for Port Cargoes

(4) Promotion of Tradc with East Asia and Southeast Asia : T

- The. project will directly connect Kelanta State with East Asia and Southcast A31a by a port
and trade among these areas will be promoted because of the geographical advantages-of the
State. '

(5) Benefit of Fish Catch Increases

(6) Stabilization of Fish-Prices Through the Stabmzed Supply of Fish ) : -

The completion of this all-weather pori will ‘enable fishing boats to, operatc throughout the
year. In addition, f:shmg, boats of larger sizes will be used. Besides, waltmg for tides will no longer
be necessary. Therefore, fishing activities will be stabilized, the supply of fish will be stabilized
and, as a result, fish prices will be stabilized. _

Of the above Hems, (1), (2}, (4) and (6) are extremely difficult to measure in currenoy-base.
So, only {3) Reduction of Traﬁsportation Costs and (5) Benefit of Fish Catch Increases are
quaniitatively analyzed below,

The annuai volume of cargo handled by this port and the annual volume of fish landed there
are shown in Table 9-1 based on the demand forecast in Chapter 5.
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9n2~2 Benefit of Reducmg Transpor tatlon Cost for Port Cargoes
(1) Change in the C‘\rgo Flow :

Kelantan State “will havc no, pmt facnllttes wﬂhout the. dcvclopmcni of Keiantan Poat,
Therefore, expo;tllmport cqrgo an(l nnbound/outbound cargdo will have to be transported -
between Kelantan State and- Port Penang, Port Kuantan and other areas by road or railway. If, on .
the contlary, this port is'developed and ocean-going and coastal ships can C'IH there, it will handie
cargo with annuai volumes shown in Table 9-1.

Therefore, cargo flow wﬂl change, depen(lmg on the ex :stence of thiis prOJe(,[

Fig. 9—1 presents the assumed cargo transportation routes and the means of transportdtmn
used.

The bases for; these '1ssumpt10ns on routes are as follows

D Without Port Kelantan two ports — Port Penang and P01t Kuantan — would be used

‘because of land t1 ansportahon distances from Kelantan State.
Here, the port nealer to the places of cargo origins or the destihations of the cargoes
would be used, in principie. .

‘East West nghway and other road prOJects now in progress wou!d be alrcady avallable

©@®

The places of cargo origin and the destinations of the cargo would, in principle, be '
regarded as two key points, item by item, for the demand forecast. .

(@) Transportation routes with lower transportation costs would be, in principle, selécted in
accordance with ‘economic principles, but present trends of transportation and the
transporting capacity of each means of transportation would also be taken into
consideration, .

This figure shows that if Kelantan Port is used for foreign trade, land transportation distances
will be drastically reduccd., compared to the case when the port is not used. The form of
transportation for domestic trade cargo will change from land traﬁsportation to the combined use
of land transportation and coastal transportation.

(2) Cargo Volume for Each Route

The volume of cargoes passing through Port Kelantan is presented in Tdble 9.2 by commodity
and by place of 0r1g1n or destination.

In computing these flgures ‘ratios by items were established as in Table 9-3 on the bas1s of
production, population and goods distribution in the area centered around each place of origin or
destination of cargoes. -

(3) Computation of Transportation Cost_'Reductions

The benefit of transportation cost reductions consists of the difference between the cost
necessary for the means of transportation on_l the route in the “with the port’ case, namely the
case whe_ré this project exists, and the cost necessary in the “without the porf’ case, namely the
case where the project does not exist, as determined on the basis of Fig. 9-1 assumed in the -
p'recedihg section.

The transportation cost required for each transportation route is computed as follows: _

Q) Transportatlon cosls by commodity and by means of transportation are established as in -

Table 9-4.
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Table 9-1 Cargo Handling Volume and Fish Lz.mdi:ng" C

(1988) . o : V(tons)r

. . Cargo Handling Volume
- Commodities U Fish Laridings
Waoods products T 49,000
Rubber © 49,600
Palm oil - 49,500
‘Fertilizer S 43,800
Miscellaneous _55_,_000 N
Rice 55,400
Cemeént 86,100
Sub. Total ' 388,4(:)0‘ '
Petroleum 1 63;','1:00'
Total - 551,500
Fish 133700
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Table 9-2 Cargo Volume of Districts (1988)

Cargo Districts Vo_lumé
Wood Products Kemubu & Manek Urai - 37 000
Gua Musang 12,000
Rubber Kota Bharu 23,500
Gua Musang - 26,100
Palm Oil - Kemahang . 16,30'0: 4
Gua Mus_ang, ' 33,200,
Fertilizer Kota Bhéru 26,300‘
' Gua Musang " 17,500
Miscellaneous Kota Bham 49,500
“Gua Musang 5,500
Rice Kvantan 18,500
Johore Bahru 24,600
East Malaysia 12,300
Cement Kota. Bharu - '86,100 '
Sub. Total 388,400
Petroleum Products Kota Bh}a_m' 146,800
(Gua Musang 16,300
Total ' 551,500
Table 9-3 Ratio of Cargo Volume
Commodities 4 Areas Ratjo '
Woods Products Kemubu & Manek Urai 75.0%
o : Gua Musang 25.0%
* Palm 0l ,ch;nlahﬁng 329%
- Uluw Kelantan 67.1%.
Rubber Kota Bharu 47 4%
Gua Musang 52.6%
Fertilizer - Kota Bharu 60.0%
Gua Musang 40.0%
Miscellaneous Kota Bharu - 90.0%
' - Gua Musang. - 10.0% -
Rice Bast Mataysid 2.2%
o Kuantan 334%
Johore Bharu 44.4%
Cement Kota Bharu 100 %
Petrbleum Products Kota Bharu 90.0%
' Gua Musang 10.0%
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Table 94 Freight in Unit Cost .

c (M3/0)

I Teucks |- Tank Torries Cargo Ships™ * | ' Oil Tanks®
Distance . S o (180 (10000 | . (1,0000)
Kemubu 1 km
Manek: Urai -———» Kelantan Port 16.0 . - -~ -
Kemubu 0 .
Manek Urai —— Penang Port 40.0 - — -
190 .
Gua Musang ——— Kelantan Port 24.0 12.0 - -
- 380 - _
Gua Musang ——— Kuantan Port 48.0 24.0 — -
Kota Bharu ﬂ—» Kelantan Port 30 2.0 - -
Kota Bharu -"__a Penang Port 420 - — —
80
Kemahang - » Kelantan Port — 5.0 — -
Kemahang --?E-(—]—h- Penang Port : - ~16.0° - -
Kota Bharut S '
Kemubu  —— Kelantan Port 12.0 — — -
Kota Bharu o -
Kemmubu ———— Kuantan 550 — = -
' 310 o
Kelantan Port ———» Kuantan Port — — 20,0 —
Kelantan Port -6—%9-— Johore Port - — 400 -
20
Johore Port. ————» Johore Bahru 3.0 — - -
Kota Bharu 750' e
Kemubu  «=—— Johore Bahru 850 - — -
Pancing —~—— Kuantan 40 . — — -
Pancing -i%;— Kota Bharu 50.0 - — -
Kemaman —3& Kelantan Port - - — 100
Kemarﬁaﬁ —-330—» Kolt.a- Bh:iru - 200 — -
T ) (I o N
Kemaman * ———— Gua'‘Musang - - 250 — -.
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@ The same rate is used for transportation cost o or from Bast Malaysia
® The same rate is used for necessary costs at all Mﬂhysnn ports,
. The est‘lbhshmcnt of these tl’mSpOII‘lthIl costs is based on the results of hearings from the
:MOT MISC, shipping companies, transport firms, MARA Headquarters, etc. and data furnished
by them, '
The amount of transportation cost reductlon for each route is'computed by the following
formula:
| B=Vx(Cj —C,)
Here, B = Benefit
'V = Volume of cargoes :
C, = Cost of transportation in “without” case
C, = Cost of transportation in “with” case
Transportation cost reductions by comimodity and by routes are as shown according to this
' formula in Table 9-5, '

Table 9-5 Economy of Transportation Cost

Commodities . Amount (M$)
Woods Products 1,176,000
Rubber 1,542,900
Palm Oil 577,700
Fertilizer ‘1,445,700
Miscellaneous 2,062,500
Rice 1,015,400
Cement 1,119,300
Petrofeum Products 1,060,200

Total 9,999,700

- 9-2-3 Benefit of ¥ish Catch Increases
(1) The Concept of Benefit _ .
Generally, the computation of benefits for fishing ports is very (hfflcult compared W1th that
~ for commercial ports, due to the scar city of related data.
In this analysis, the increase in fish catches is determined first becausc fish catches would be
- Jarger if this. port exists than‘in the case without the port. Next, the market price for the fish
equivalent (o the increase of the catch is computed, The remainder after subtracting the cost of
fishing from the result of the market price computation will be considered the benefit of the
increase in the fish catch. This is considered “added value” for the national economy.

(2) Computation of Fish Caich Increases and Benefits

No fishing port worthy of the name cxists in Kelantan State except Geting. Nevertheless, the
state pmduced 15,465 tons of fish in 1979,

The consumption of fish per capita in the state in 1978 was estimated at about 29 kg. Since
the state’s production can supply only about 40% of its demand, half of the 60% shoft-fall is
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believed to. be imported from Thailand and the remaining half seems lo be supplied from Kuala
Besut and Kuala Trengganu in the neighboring state. _ . . .

In the future, fish will- be increasingly important as a source of protem for the peop!e of
Kelantan state. S . TS

No fishing port facilities exist at Sabak-Kemashin, the site of development for this project,
but, in reality, fishing is being practised by fishermen and fishing b.oajté existing there. However,
no statistics on- fisheries in -this area alone are -available. The annu_al volume wh_i_ch' would be
handled if this project existed has been estimated at 13,370 tons, as indicated in_Table 9-1. _S.inc-e
comparison. between the “with’ casc and the “without” case is noi easy, the benefif may, be
computed:on the fish catch in the “with” case alone, - _ L

With the completion of the new flshmg port, the fish Catch w111 11‘1turally increase as mcasu;es
are taken.to promote fisheries and as productivity improves. Reasons for the increase include: |

(D The operating time of fishing boats will increase because less time will be nec_eésafy for
fuel and water supply, and fish landing. Fishing boats leaving or returning to the port W_ill
no longer have to wait.for the tides to change,

(2 1t will be possible to use larger fishing boats than ever,

(@ The number of operating days will increase.

The demand forecast in Chapter 5 has estimated the fish catch of the entire State of Kelantan
for the cascs with and without this project. The forecasted values include the fish catch at the
- fishing port of Geting after its improvement. In this analysis also, the difference between the
forecast values in the two cases is considered to be the increase brought dbout in the annual catch
by the developmeént of Port Kelantan.

“With”: 26,740t “Without”: 20,710t Differencc: 6,030t

Thus, the catch will increase by _6,030 tons, which is about half of the volumeé handled by this
port. :
The average price of fish is used as its unit price. Namely, it is M$2,187 a ton (M$132 per
pikul). This was the wholesale market price in Kelantan State in 1978 (source: Annual Fisheries
Statistics). It seems that, since there is sufficient demand, as statcd already, the use of this price
will present no problem even if the catch becomes larger. Correction to the 1980 price by a
deflator may be considered, but this seems to be unnecessary in view of the nature of the fish
price,

The followiﬁg may be used as a computation method for benefits:

Benefit (B) is: B = GIl-
Gl =P(Q, — Q)
C=C, —C,

Here, Gl = Gross income increase
C = Input cost increase
C, = Input cost in “with’’ case
C, = Input cost in “without™ case
P = Average fish price
Q; = Catch in “with” case
Q, = Catch in “without” case
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" In’ the above instance, input cost means the operating costs of fishing boats, However, no
sufficient data for substitution into this formula were 'av'ail&blé.'S:'o,' the average added value of all
fishing boats will be estimated by the following from the example of 40-ton trawlers belonging to
the Majuikan: . EUREEEI

The annual average catches of 40-ton trawlers operating on ' the east coast was 48 itons in
1978, "Assuming that the annual input cost is M$52.300 (based on hearings-with the Majuikan,
Fisherles Department; Geting, Kuala Buset and Kuala Trehnganu); the added value ratio is 50%:
Ho'wever,'"the" average ‘catch ‘for all fishing boats was 37 tons in 1978 and, as-can be seen fromithe
above forrﬁﬁla,‘:fac.tors”responsible for the increase of input cost must be incorporated into:the.
increase of the catch. The average caich for all fishing boats after- the completion of the fishing
port is estifilated at 58 tons, ' : ' S .

Here, to avoid over-estimation of the benefit, the average added value ratio'of all fishing boats
will be estimated at 25%, which is obtained by muitiplying the above:menticned added value
ratio by 1/2. o ' e

From the above results, the bencfit of the catch increase is computed in Table 9-6. - -

.. Table 9-6 - Benefit of Catéh Increase

.1 | Catches increase . - . o tons g ; . 6,030
2 | Average fish price I M3 o 2,187
3 | Grossbenefit (1 x.2.) T MS 13,187,610
4 | Net benefit (added value) ( 3 x 25%) MS$ 3,296,900

—256—



9.3 Costs

‘The. scope. of . costs covered by. this analysis comprises the Phase I construction costs of
Kelantan Port and costs for the'maintenance and management of the port.

'9 -3- l Constmctlon Coet i T .

. The construction cost of this p01t as of 1980 prl(,e is M$88 250, 000 as given in Chaptel 8
and its annual breakdown for the five ycars from 1983 {o 1987 is shown in Table 9-7. 1t includes
the purchase costs of vessels and equipment.

9-3-2 Maintenance Costs and Operation Costs

(D Costs for the administration and operation of the pubhc commezcial port: They w1ll be
computed in accordance. with- .the financial analysis described in the next chapter. These
funds are appropriated for the administration and opelatlon costs of the Port Authority
(See Table 9-8) ' ‘

) Mamtendnce Costs: A celtam per centage of the. constmctlon costs or puzcha%e costs will
be approprlated ‘for annual maintenance and operation costs of -each f'u,lhty (see Table
9- 9) ' :

€)] Costs for. mamtenancc dredging:  As stated in Chapter 7, the annuali volume of
maintenance d_redgmg has been estimated 155,000 m® _qnd.the dredging cost per m® is
M§S5. :

Table 9-7 Construction Cost

- (M$)
1983 M$ 10,999,000 |
1984 N 9,004,000
1985 22,879,000
1986 ©22,890,000.
1987 h 22478000 : ¢
Total 0 188,250,000
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Table 9-8 Administration & Maintenance Cost

pmitution® | o cont | p Mltenmree
M$ 1,563,000 M§ 934,600 M3 775,000 M$ 3,272,600
" Table 9-9 Rates of Maintenance Cosi IR
e ) .
Facilities Rates
Scawall; Breakwater, Groin 0.2 -
Quay 1.0
Slipway 1.0
Transit Shed 1.0
Building . 1.5
Wholsale Market/Office 2.0
"Cold Storage/Freezing Facil@t'ie’s. 50
Ice Factory/flce Storage Facilities
- Qil Tanks (Palm Qil/Fish) 20
Roads, Pavement 1.0
Green Area 1.0
Drainage 05
: 'Wate'rfP(')w-er'Supply 2.0
* Navigation Aids 3.0
i Vessel 10.0
- Folklifts 15.00
- Crane & Vehicles 5.0
Deolphin Berth 2.0
" Oil Supply 4.0
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9-4 Setiing of Economic Prices

- The benefits and costs-that have already been computed are Shpwn by rnarket:prices.:fﬂl}ey;
arc, thercfore, partially unsuvited for use as prices for economic analysis. So, some of the market
prices are modified as follows:

(1 Exclusmn of Transfer Items. , . .. e
‘No custorm duties are mciucled in the cost of rmported mateuals and eqrupment Wthh are
the foreign currency portion of the construction costs shown 1n Ch‘lptel 8. However, a 5% sales
tax is included in the amount shown in the local curlency _ :
This is merely a ttansfer item. that appears in the national economy without ' consummg'
material resources. S0, it does not have to be included in the costs of the project in the analysis.
Hence, it is excluded from consideration here.

(2) Adjustment of Unskilled Labor Costs Sl
~ The above-mentioned construction cost includes wages for laborers hired under this project.

These laborers are divided into the skilled labor force and unskilled labor force. The market wage
rates by which wages are actually paid will be-applied to the skilled faborers. -

Yor the unskilled laborers, modified prices are determined by multiplying the market wage
rate by the shadow wage rate, which can be obtamed by the following formulation:

SWR = (- (C — m)/S

Here, SWR = bhadow wage rate

|

C = dee in market pnce
m = Oppoatumty cost
5 = Premrum of Savings (or Investmeni)

Here, we 'will a‘s'Surne that -when lhe premium part -of the savings premium(S) is 0, S-= 1, and
SWR = m. The opportumty cost wrll be estnnated by computing the per caprta GDP .of
agr lcultural forestry and flshery workers. Such method can be found in many cases. The GRDP
in the. agmultum] forestry and flshery sectors of Kﬁldntﬂll State in 1980 is M$266 m:lhon
(forecast value — Source = EPU) The number of workers in these sectors is 179,500 (Source —
SEPU). So the darly tate | is MSS bdsed on the assumptmn that they work 25 days a month. Thus
the opportunity cost can be estimated at M$5 a day. Since the wages for unskilled laborers-to be
hired vnder this project arc will be payable at a daily rate of M$10, the opportunity cost is
equlvalent to 50% of {hrs sum. Therefore the ratio of the shadow wage rate to the market wage is
0.5. T . .

“The raho for the shadow wage mte eomputed by the above method may be too small a value
in conel(ler ation of the low unemp]oyment rale (6%) in Malaysia. So, the subsequent
computation of LR.R. will be made for both thé case where the unskilled labor cost is mod;fled
(case I) and the casewh_ere.it is not modified (case 11).

(3) Forelgn Exchange Rate

Foreign exchange rate for Ma]dysm is not fixed but float. So, there will be no need 1o modrfy
exchange ratee for the 1ore1gn currency p01 tion of the consttuctlon cost
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{(4) Consideration for Shadow Price

The shadow pricing is not adopted in this analysis excluding unskilled labor wage. This is
béecause the shortage of data makes it impossible to set conversion factors for consumption (CFC)
included among the conversion factors for prices of labor and non-trade goods. * - .

Since, however, the standard conversion factor is ““17”, as indicated in Table 9-10, it can.be
estimated that the conversion factor for consumption will be very close to 1. Therefore, as far as
this figure is concerned, it may be unnecessary to adopt the shadow priciig.

*The standard conversion factor (SCF) can be computed by the followiig formula:

total imports'+ total exports .

SCF = . .
.. total imports + total import taxes + to_tal_ exports — total expolrt taxes

(5} The construction cost amounts partially modified by the above are M$84,382,700 and
M$86,368,600 in case [ and case II, respectively, and their annual breakdown is shown in Table
9-11. C

P Téble 9-10 Standard Conversion Factor - . T R
. o . ‘ (M§ Million) .

Items ' : 1974 ] 1975 1976 1977 = 1978 - mean
(1)| Export (FOB) : 10,195 9231 | 13442 | 14959 " 17094 | 12,984
(2)| tmport (CIF) 0801 | 8530 | 9713 | 11615 | 13690 | 10,688
(3)| import Duties and Surtax 893 [ ..801. [ 978 | 1 ;i-f-to 1 -_*1,325 1,027
(4)| Export Duties . . . - . 943 . 625 1,010 .. 1,390 | *1.462 - 1,086
N o o . o _ *estimate
Gym+@ ' 20086 | 17761 | 23,155 | 26,574 | 30,784 | 23,672
@O+ @+@-@ | 20036 | 179357 | 23,123 | 26324 | 30,647 | 23613
) _sg;;(;_)%_(@ o 1o | e | 1oo | 101 | 100 | 100

(Source: Economic Report 1979/80)

Table 9-11 Modified Construction Cost

(M$)-
Year. - C Casel o - Case-I1
1983 I dees7soo | T10796600
1984 8,360,800 - SRR 8,707,300
1985 22,122,400 22,499,500
1986 21,702,300 22,349,500 .
1987 . il 21839700 | 22,015,700
Total | 84382700 S 86,368,600
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9-5 .Econonnic EVﬂll_l:lﬁOll .

9-5-1 Internal Rate of Return _ : : : : _

. There are seveml indices for evqlu'\non of economic returns, Here howeve; the économic
returns are cvaluated in terms of the internal rate of return (IRR). The LR.R. is obtained by the
following equatijon:

n-- 1
' Bi—Ci S
. - 0

(1 +IRR) (I +IRRy !

_Here, on = Period of (.omput"mon IRR

" “Bi = Amount of beneﬁt at 1—th year
Ci =, Amount of costs: ’lt i-th year - .

.8 = SlengS at the final year of the’ computahon

~ The life of tlus project is 30 years and the period of computation begins in 1983, the 1111t|al
. year of investment. It stretches untit 2012. Smce the life of each famllty is different, an average
life’ welghted by mchvuiual costs is gwen The computatmn comes to 33 years accordmg to the
hves ef famlltles gwen by the fmanmal analysisiin the next chapter {25 years for the slipway, 15
years for the cold and ice facilities and 25 years for the oil supply.) The post-computanon perlod
is to be covered with Salvages. )

The results of the computatlon of LR.R. by tabulatmg benefits and costs, .as in Table 9-12
and lable 9 13 in accoxdance w1th thc above are as follows

' (l) With modlfled labor cost ((,d‘;e I, Table 5- 12)
L R R. = 9 4% '

(2) Wlth uandlfled labm cost (Case I'l Table 9. 13)
~ LRR:=9, 1%

9-5:2 ' Evéltlation

Thele are mdny v1ews concermng the per centage ol mtemal rate of return to make judg,ement
whether a project is feasible or not. | . _ . : :

A prominent view.is that feasibility requires at least a rate of 10%. From this, 1t can be seen
that this project is generally feasible, since its internal rate of return IS very close to this standa1d
" minimum  value, though not quife reaching it. Further, since fhe LR.R. value exceeds the
Malaysmn prime lendmg rate (7.5%) per annum), we can evaluate that tlle capital may be used
eff1c1ently

The Asian Development Bank once assumed the opportunity cost of the Mdldysmn capltal at
: 12% By ‘this standard, the L.R.R. is somewhat insufficient, In the appended reference case,
' howevei the L. R. R is gotton as 12 3%, whtch seemq tor mdke the prOJect feamble
Thus consndeung ‘the nature of the project, its potentlal and the posslbﬂmes of development
' lt ¢an be concluded that this project is economically feasible, D
Further, it is not always necessary to adhere too closely to th(, abovementloned IR R.
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st‘!ndards whlch mereiy 1eplcsent the lendmg terms of mternatlomi fm'mcnl mstltutes ete.,
executlng thls p1 OJect '

Reference Case
Costs and benefits are analyzed for reference as follows:
L. ,'B'e'nefits

l 1 Reduct:on of lranspmtatlon Cost of Port Calgo
Premsely the sainc as in the te:\t

] -2 Benetlt of Catch Increases

In estimating the average added value rat1o fm ail flshmg boats, *2/3” 1s used as the-'
muitlpller rather than “1/2” as in the text. This ratio was determined in the text, by mulnplymg
50%, the added value ratlo of 40—ton trdwleis by “1[2” For tlns case however, “1/2" may be_
toosmall- = TR LT ' ' : .
13, 187 610 x 33. 3% —M$4 391 500

l 3 Beneﬁt of. Incrcascd Employment Opportumtles and Incomes.

:As st'ited m the text, _about 600 people wﬂl have opportumtles for employment afte1 the-
start of use of Port Kelantan to be constructed under thlS prOJect C
Of thls number 500 wﬂt be absorbe(l from the agrlcultural forestry and flshery sc:ctms of "
Kelantan State. As alrcady- mentioned, their wage rate is M$S a day The difference from M$400,
the average monthly w'lge of personnel engaged in port operatlon an cargo handlmg, is considered :
as the beneﬁt ' : oo '

{400 M$- (5 x 28) M$} x 12 months x 500 men = 1,650,000 M$

2 ' Costs '

The Breakwater to be constructed at the estuary of the Kemasm River will not only functlon
as’a port facility. but w1ll also serve as 4 {raining wall.. So, a portion of ‘the constructlon cost is
allocated to river works. Here, l/2 of the construction cost of the breakwater on; the right bank
of the Kemasin River. (E'lst Breakwater IT) is deducted from the constluctlon cost of this prOJect
in accordance with the enforcement plan. '

- -Amount to be deducted: - 1983 — M$ ! 037,400
- 1984 — M$ 1,037,400

3. Ijn't'crnal Ratc'of R_etur.n_

Thc result of computfltlon ot the L R. R madc by pdrtraiiy lnod:fynu, the benetlts md costs in
the text (Case 1) in accordance with the above dssumptlons and compatatlons 18 shown in Table
9 14 (Reference Case) _

' LRR.=12.3%
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