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PREFACE

In tesponse to the request of the Government of Malaysia, the Japancse Government decided
to conduct a feasibility study on the Development Project of the Port of Perlis and enfrusted
the study to the Japan International Cooperation Agency.

JICA sent to Malaysia a study team headed by Mr. Masao Ohno, Executive Director of the

Overseas Coastal Area Developmeat Instifute of Yapan, several times during the period from July
1983 to March 1984. :

The team exchanged views with the officials concerned of the Government of Malaysia on
the Project, and conducted field surveys and collected reference materials.

After the team returned to Japan, fusther studies were made and the preseat report has been
prepared.

I hope that this reposl will serve for the development of the Project and contribute to the
promotion of friendly relations beiween our two countries.

I wish to expiess my deep appreciation (o ail the officials concerned of the Governmeat of
Malaysia for their close cooperation extended to the team.

April 1984

Sl A

Keisuke Arnfa
President
Japan Internafional Cooperation Agency
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Association of Fishermen’s Cooperation
Cement Industrics of Malaysia Berhad
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Economic Planning Unit
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Federal Land Development Authority
Fourth Malaysia Plan
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High Water Level

Internal Rate of Return

Japan Intemational Cooperation Agency
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Conclusion

1. The Necessity for Port Development in Perlis Sfate

Pertis State, which is the northernmost state in Peninsular Malyasia, is at present one of the
least developed states in ¢he nation. This situation Is considered to be the result of the fack of the
conditions necessary for the industrialization which would improve the state’s socio-economic
conditions. These _condilions include offering an abundance of nalural resources, being close to
market areas, and having a well developed infrastructure. Thete is, in addition, the geographical
handicap.

The most effeclive way for the state to break oul of the present situation is post develop-
ment making the best use of its potential for coordinated industrial development. This is ex-

pected to give an incealive o the state and to play an important role as a nucleus of regional
development.

2. The Master Plan for Port DBevelopment in Peilis State

- Port Develbpment in Perlis State for the purpose of regional development should provide for
port functions to suppost fishing aclivities and ship repair operations, to serve as a base for
passenger and cargo transporiation to Langkawi Island and South Thailand, and as an impost and
export base for raw materials and products, as well as including a port related indusirial area
reclaimed from the sea.

In formulating a master plan for Perlis State port development, we first set up three alteina-
tive plans based on socio-economic and technical evaluations of the (wo proposed sites, Kuala
Perlis Port and Kuala Sanglang Port. Comparative evaluations of these alternatives were carried
out considcring minimization of the constnuction costs, effective post developmnt, and urban
development strategy. Based on a general consideration of these evaluations, the alternalive plan
concentrating developmient of port functions at Kuala Peslis Port, was selected as the Peslis
State master post development plan.

The master plan (target year 2000) includes the recltamation of around 32 ha of tideland
along the coastal area south of the Perlis River, construction of fish landing facilities for large
fishing boats, pontoons for passenger boats, berthing facilities for vehicular ferries, wharves for
cargo vessels, ship repairing facitilies, and a site for factories, dredging the pavigation chaanel and
basias, and construction of bieakwaters sursounding the basins.

Total construction cost of the master plan is estimated at M$68 million.

3-. The Short Term Development Plan

The short term development plan (target year 1990), which is regarded as the first stage of
the master plan, aims at construcling the port facilities necessary for solving present problems
and for coping with future port demands.

The plan includes dredging of the navigation channel and basins, construction of breakwaters
with a length of 1,195 m and a fish Janding berth with a tength of 150 m, two ponfoons for
passcnger boals and posl senvicing boats, a cargo berth with a length of 410 m and a depth of
4.0 m, a cargo handting area, ship repairing facilities for fishing boats and the reclamation of land
for an industrial area of 10.2 ha,

(1)



The total construction cost of the short term development plan is estimated at M$51.3
million (1983 prices), of which 49.6% is foreign currency.

The construction period is three and half years, from 1985 to 1988, including the engineering
study period.

4. Economic and Financial Analysis )

The economic analysis of the short term development plan shows that the economic internal
rate of retura (I.R.R.) is 9.9%. Considering the social benefits that are not analyzed quantita-
tively, it can be concluded that this project is feasible.

The financial analysis of the short term development plan, supposing that the Port Manage-
ment Body will be established as an autonomous body for the adminisiration of the port, that
the locat cusrency portion of the development investment funds is capital stock and that the
foreign currency portion is long-term loans {Interest: 4.0% per annum, Term of Loan: 25 years),
shows that the financial internal rate of retusm (F.LR.R)) is 4.1% in case of the maximum
mainfenance dredging volume and that it will be possible to meet ordinary operating costs, to
renew the facilities and to repay debis. We may,'lhetefore, conclude that the Port Management
Body will be financially self-supporting.

(2)
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Recommendations

1, Fo Continue the Study of the Siltation of the Navigation Channel

The most important technical problem in planning the layout of port facilities is how to
maintain the navigation channel.

Since, due to the combination of many nafural factors, the siltation mechanism is very
complex, a long term field survey and analysis are necessary to make the siltation mechanisin
clear and find an effective means to prevent it.

In this study the maintenance dredging plan was chosen as the optimum means 1o secure the
approach of ships to the whaives, but this conclusion was derived from the results of natural
condition surveys and analysis carried out only during the limitted period of the study.

Therefore it is tequired to perform further surveys, especially, bathymelric surveys of the

navigation channel before and aflter dredging, and to sludy elfective measures to maintain the
channel.

2. fo Make an Effort o Lightea the Buiden of the Maintenance Dreding Cost

The volume of maintenance dredging in the navigation channel and basins atl Kuala Perlis
Port is estimated at 344,000 m® to 567,000 m?, costing M$1.20 million to M$1.98 million a year.

In order to lighten the burden of expeaditure for this dredging as much as possible, it is
necessary [o find timely and appropriate ways to caery it oul. Such methods include joint dredg-
ing, in combination with the maintenance dredging of the flood mitigation waterway, while
alocating the dredging cost, secondly sequesting that the dredging be camied out by Marine
Department dredgers, and finally owning a maintenance dredger jointly with several ports.

3. To Promotle Effective Use of Facilities through an Apprepsiate Allotment of Funclions
between the Existing Porl Area and the New Porl Area.

If is necessary thal the adminisliration and management be considered carelully so as to
suitably share port funclions between the existing port facilities along the Perlis River and the
new porl facitities which will be constructed along the south shore.

The existing port arca should function as a place for small fishing boats to land Fish, layoff,
and prepare, and as 2 base for passenger fransportation to Thailand, while the new porl area
should be used for landing fish from large fishing boafs, repairing fishing boals, berthing pas-
senger and wvehiclular fersy boats on the Langkawi Istand ;mt(e, and fTos handling cargoes.

Especiaily, it is most important to contrive administralive methods so as to make the best use of
the fisheeies facilities in the new por{ area.

4. To Establish a New Port Administrative Organization Suited to the Character of Kuala Pertis
Pori
Kuala Pertis Porl is characlesized by the lacls that it must play the role of a nucleus for
tezional developnient in Perlis State, that the port Ffacilities are planned to exist separately at the

exisling port area and the new poit area, and that the new port will have fishing port functions
and commercial port Tunctions using the some water area.

In consideration of these characteristics, it is Jesirable to eslablish an awtonomous body to
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administer and manage the fishing port and the commercial port together, so that the port can be
developed in tandem with the progress of regional development,

5. To Promote the Port and Urban Development, Taking Advantage of the Langkawi Island

Devclopment as Much as Possible.

With the development of tourism and the cement industry on Langkawi Island, transporta-
tion of cargoes and passengers is expected to increase steadily. Kuala Perlis should play an active
role as the mainland window for this transporiation. :

Therefore, a synthetic plan for the urban development of Kuala Perlis should be prepared,
and integrated with the port plan and the land use plan for SEDC’s rectamation project. As well,
the port facilities should be constructed to cope with the expansion of ferry service to include
vehiclular ferries alongside the presenl passenger boafs, keepiﬁg pace with the construclion of
port facilities on Langkawi Island.

(9
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Summary
1. The Present Condition and Future Situation of the Project Area

i.1 The Present Social and Economic Conditions of the Project Arca

The population of Perlis State was 147,726 in 1980, accounting for 1.10% of the population
of Malaysia.

Thie per capitra GDP of Perlis State was MS$1,094 (in 1970 price) in 1980, 607 of the
national average.

The land use report for Peilis Sfate in 1980 shows that cultivated areas account for about
607%, of which the greater parl consists of paddy ficlds. The 1980 statistics for gross domestic
product (GDP) by industry in Perlis State show that the agricultural, forestry and fishing sector
amounts to 44.2% of the total and manufacturing seclor amounts {6 9.3%.

1.2 The Prescit Conditions and Problems of the Proposed Port Development Sites

{1) The Natural Conditions

Pedlis State is the northernmost state of Peninsular Malaysia and faces on the Matacea Strait.
fts area is 81,053 ha (200,200 acees) which makes it the smallest state in Malaysia. Kuala Perlis
is localted close 1o the state capifal of Kangar and the international bosder with Thailand, while
Kuala Sanglang is situated on the state border with Kedah.

" Perlis State has a typically tropical climafe characterized by dislinct dry and rainy seasons.
The seasonal winds are roughly classified into north-2ast monsoons and south-west monsoons,
greatly influeancing the climatic cenditions of the Perlis asea.

The Perlis coasl belween Kuala Perlis and Kuala Sanglang extends for about 20 km, forming
a simple coastline with a shaltow shore zone of very gentle gradient. Langkawi Istand and Terutao
Island shelter the Perdis coast from swells intruding from the Andaman Sea and wind waves
generated in the Malacea Strait. These waves are also attenuated by breaking and bottom friction
as they move into the shallow water area near the shore. The waves reaching Kuala Sanglang are
more severe than those at Kuala Peslis.

The Perlis State coastal area is covered by a thick marine clay layer, which creates big
problems for porl constiuction.

Grotechnically, very soft marine clay with a high water content often causes cizcle ground
diding and subsidance of porl facjlities particularly on reclaimed areas. The stratum of masine
clay al Kuala Sanglang is thicker than that al Kuala Perlis. Countes-measures such as stabilization
of the existing marine clay layer or pile foundations to reach the bearing layer are necessary for
the construction of port facilitics.

This marine clay also eseatles a sedimentation problem in the navigation chaanel and the
besthing area, as il is easily agitaged and transported by waves and tidal currents. The siltation
rale in the navigation channel is estimated at over 60 cm/fyear, as estimated based on a com-
parison with fictd data from Satun Port in Thatland. Considering the extensive mavigation channel

necessary due to the very gentlie bottom slope, the volume of maintenance dredging will be very
greal.
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(2} The Present Condition of the Poris

b

2)

Kuala Perlis Port
Grographical Conditions

Kuala Perlis Port is located on the northernmost streteh of the west coast of Penin-
sular Malaysia, about 2 km south from the Thai border and about 10 km southwest from
the state capital of Kanger. It is an estuary porl built af the moulh‘ of the Perlis River.
Port Activity o
mi(uala Perlis Port has dual funclions as a2 commercial portl and a fishing port. It is a
base for the passenger ferry seavice to Langkawi Island and for the passenger fraffic and
coastal trade with the community of Satun in South Thailand.

The annual number of passengers are around 280,000 for Langkawi Istand and aronndd
300,000 for Thaitand. The annual volume of cargoes presently handled at Kuala Perlis
Port is estimated at 55,000 tons. ,

Kuala Perlis Port is the Targest fishing pori in Perlis State, and 2,35t fishermen {78%
of the Perlis State total) and 467 boats (70%) are registered there. The catch in 1982 was
31,720 tons. Besides these boats registered at Kuala Perlis, a monthly average of 470 Thai
fishing boats entes the post and land an annual catch of about 40,000 tons.

Port Facilities

Natural waterways formed by the flow of the Perlis River are used for the navigation
chiannel at Kvala Perlis Pori. The water depth of the channel is abdut 60 cm at low tide.

Closely packed berihing facilities line both banks about 1 km upsiream from the
estuzry of the Peilis River. There are a ferry jelty, a small conciele jetty for cargo hand!l-

ing and 16 wooden pier lype jetties for fish landing, of which one is a MAJUIKAN
facility while the rest are private.

_Present Problems

(D Since the porl mouth is less than 1 m deep at low tide, ferics and fishing boals must
wait for high tide to go in and out. :

@ The fersy terminal berth is insufficient for the amrivals and deparlurcs of ferries
bunched at high tide. So, the ferries must berth side by side and passengess often have
to climb over one or two boats when boading or unboading, creating scrious Sal'cly
pioblems. The wailing room at the passenger terminal is small and offers liftle service
to tourists. .

(® Since the operation of the fishing boats largely depeads upon the tide, the boats tend
to Teave port or retun to port all at the same lime, Therefore, the preseat limited
capacily of the facilities makes landing and loading Operations very congested.

@ since the flooss of the fish handling areas made of wood and obsolete,
sanitary and gieatly affect the freshness of the fish.

® With the increase of fish calches, the ice supply is {alling short of the demand.

® “There is no hull repair shop for fishing boats nor any repair shops that can handle
mechanical pasts.

they are un-

Kuala Sanglang Port
Keographicat Conditions
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Kuala Sanglang Port is located in southernmost Perlis State, at the mouth of the
Sanglang River which forms the border with Kedah State, All the preseat port facifities
of Kuata Sanglang are located on the Kedah State side of the river.

Port Activily

Kuala Sanglang Port functions only as a small fishing pori. The number of registered

fishermen is 209, only 7% of the Peqlis State total and the number of registesed fishing

boals is 76. The catch in 1982 was 2,955 tons and there is no landing of catches from
Thai fishing boals.

Port Facililics
A natural waterway, maintained by the force of the water flowing from the inigélion
~ canal, is used for the navigation channel. The width of the waterway is about 60 m and at
low tide water depth is about 20 ¢m, limiting exit and entry to even a small ship,
- A total of 12 fish landing jetlies, including one owned by MAJUIK AN, exist between
the mouth of the north irrigation canal and the concrete bridge 200 m upsteam.
Present Problems

(D Because the approaching waterway is very shallow and the low tide water depth is
only 20 c¢m, the entrance and departure of largz fishing boats is not possible.

(@ Peesently landing jellies are installed on both sides of the canal but when there are
many ships in port or when fishing boats berth on both banks, it is so narrow as {o
make [raffic almost impossible,

(3@ Since there are no fishery refated facilities such as refrigerating facilities or ice making
facilities, not only ice, but also fishery materials and equipment, food, daily neces-
silies, and supplies must be procured from somewherse else.

1.3 The Future Social and Economic Conditions in the Projeci Area

(1) Estimating the Socio-cconomic Frame

The population of Perlis State in 2000 is estimated at 229,200, and its GDP at
MS987,800,000.

{2) The Prospects for Industry
1} Peqlis State

Agricutfure ;

In the MADA arca, Muda Phase 1l is now in progress, while in the rest of the State,
the “Pertis Integrated Agriculiural Development Project™ is being catried out.
Mining

" Quarricd stone, sand and phosphale rocks are expected to be closely involved in post

activitics.
 Fisheries

Fisheries production has been growing at a rapid pace up o now, but it will be very
difiicull to continue this due to limited fishing resources.

The fishing grounds of Perlis Stale are the same as those of Kedah State, and as they
cover only a rather narrow and limited sea area, deep sea fishing has to be developed.

(D



Perlis State is a fish supply base but as the State ifself consumes only a small amount,
the market is mainly influenced by the treads of demands in the big cities in the south.
Manufactusing
T The major factories that wilt make use of the poit facilitics are the CIMA cement
factory, the FELDA sugar factory, some cement product factories and some wood
product factosies. '

2) The Developnient of Langkawi land _

A large-scale resort development plan has been drawn up for Langkawi Island and is
named the “Langkawi Tourist Resort Concept Pian™, With the advance of resott develop-
ment, ferry passengers between Perlis State and Langkawi Island will increase,

3) Thailand
Passengers and cargoes between Thailand and Pedis State will increase in the future.

2. The Basic Plan for Port Development
2.1 ‘The Basic Policy of ihe Petlis Port Plan

{1) Considerations about Port Development in Pertis State .

The following basic considerations have been taken up in the siudy of port development in
Perlis State.
To maximize the impact of port development on regional development.
(@ To sclect which pori functions should be developed, in light of the geographic and socio-
economic characteristics of Perlis Stale.
@ To allocate the port functions for further development aniong the ports in Perlis Stale.
@
®

e

To pursue peil development in stages so that it keeps pace with the maturity of overall
regional development.

To evaluate the effect of port development not only from the economic viewpoinl bat
also from the social viewpoint.

{2} The Expected Port Functions in Perlis State
It is proper thal the post functions to be developed in Perlis State are determined ftom the
geozraphical refationships with the surrounding porls, the way funclions are shared between
these porlts, the scale of these functions, and the industrial aclivities within the state. From this
point of view, the development of an international pont in Pedlis State is not considered, and due
to the timited size of its hinterfand there is a low possibility of development for domestic trade.
Therefore future port expansion will be mainly related to the industsial aclivilies in the state.
On the basis of the above, a list of porl functions is given below.
A. The existing functions which must be continued or developed.
@ Fishery port funciions
@ Passenger transportation base
@ Base for trade with Thailand
B. Additional functions to be expected in the future.
@ Base for cargo transport to Langkawi Island.
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® Base for transporiing raw materials to, and products from, factorics
® Ship repair

2.2 The Proposed Scale of Port Development

N ﬁe Forecasting of Port Demands

1} The estimation of Fish Handling Volume and Number of Fishing Boats
‘The future fish handling volunes are estimated as shown in Table 1.

Table § Estimation of Fish Handling Volumes

{Unit: tons)
! Landing by local Landing by Thai
Vear fishing boats fishing boats Total
1982 31,720 40,000 71,720
1590 46,820 46,800 93,610
2000 46,820 50,000 96,820

The increase over the 1982 volume must be handled at new port facilities, because
present handiing volume is already in excess of the handling capacity of the existing facilities.
The numbers of fishing boals in Perlis State are estimated as shown in Table 2, based on

past trends. The number of boats smaller than 25 G/T is assumed to decrease, while that of
boats larger than 25 GfT to increase.

Table 2 Estimation of the Number of Fishing Boats by Type

Inboard powered
Non- - | OQutboard bl - .
Year powered powired Below 10~125 25 ~40 Above Total
10GH G/iT GIT 40 GIT
1982 18 163 176 183 50 44 664
1950 5 50 120 150 T 100 45 470
2000 5 30 120 150 10 60 475

2) Estimates of the Cargo and Passenger Volume

The cargo volume and the number of passengers are estimated according Lo the regional
development plans affecting the State, the expansion plans of major factorics and the fore-

casts of futuse social and ¢conomic conditions, as shown in Table 3.
3) The Factories on the Reclaimed Land

The type and size of factories on the reclaimed tand are estimated as shown in Table 4.
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Table 4 Factories on the Reclaimed 1Land

Dvatue of Output ] {
Industry Types (?"lasul?mu gzd':) l-(?ggﬂe)e A:fa (h3) (l"on Number of
. - argo Factories
1990 | 2000 | 1990 | 2000 | 1990 | 2000 )
Marine products 50 80 0.5 1 H
Breed food 4,500 16 0.5 i
Sawing 3,000 6,000 40 80 4 8 O 2
Paper board 6,600 40 i 1
Cement products 400 300 30 60 4 8 Q i
Fertilizer 1,000 { 1,000 20 20 1 1 O 2
Auto repair shop 300 | 1,000 15 50 02 1 1
Total 4700 | 19,500 140 296 97 205 9

Kote 1): price in yzar 1980

(2) The Required Sizes for the Facilities
The required sizes for the fishing port facilities are calculated on the basis of tiie estimated
fish landing volume and number of fishing boais in the planned target years.

The required sizes of the commercial port facilities and the indusirial area are calculated so as
to meet the future port demands.

The results of these calculations are as shown in Table 5.

(11)
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2.3 7The Evaluation and Sclection of a Post Development Site

(1) The Socio-cconomic Evaluation of the Proposed Development Sites

The socio-cconomic evaluation was a comparative study of the suitability of both sites, Kuala
Perlis Port and Kuala Sanglang Port, with regard Lo the 6 port functions planned for poits in
Perlis State. It became clear that from the socio-economic viewpoint Kuala Perlis Port is superior
in regard to all 6 functions (sce Table 6).

Table 6 The Socio-econemic Evaluation of the Proposed Development Sites

Comparative evalualion
Type of port funciions Evalyation items —
K. Peslis Port K. Sangiang Port

Fithery port functions Exsisting fishery activities O

Accumulation of facilities o

and business functions

Distance from fishing areas O

Distance to consumer area O
Passenges ransposlation Purpose of Lrave} O
base Distance by sea O

Distance from porl of

passenger origins and O

destinations
Basze for trade with Distance by s2a O

bt

Thaitand Distarce from port of cargo o

origins and destinations
Base for cargo transpottation Distances & O
to Langkawi Island Other cavses for sile selection O
Bise for Liansporlalion raw Distance from fsetory to port ‘O
materials and producis to Possibili . R

Pyt ssibility of development of

and from the factories an indusisial estate O
Ship repair Convenience for usais (&)

Note: ‘Q° denoles saperiority in the €352 of difference beiueen the two sites 2ad In cax of no difference the "O" mark s gven to
both wtes.

(2) The Technical Evaluation of the Relevant Natural Conditions of the Propased Development
Sites
“The téchnical evaluation was a comparative study of both sites examining the effects of
natural conditions upon port construction. It was found that Kuvala Pesdlis Port has somewhat
superior wave and soil conditions but that Kuala Sanglang Porl has better topographical condi-
fions. No significant difference is noted for the maintenance of waterways. However, Kuala
Peilis Port is superior from an overall technical viewpoint (see Table 7).

(13)



Table 7 The Technical Evaluation of the Proposed Development Sites

Comparative evalvation
atyeal conditions Evaluation items — e :
Hems of patvral co K. Pedlis Part K. Sz2nglang Port
Geographical features Procurement of land on the o o
coast
Slope of seabed (water depth) | O
Wave conditions Design wave height O
| Calmness O
Soil conditions Stability of struciures O
Maintenance of navigation Rate of deposition O
channel Amount of maintenance o
dredging
Note: “O" denotes supesiority In the case of difference between the {wo sites 2nd in casé of po differende the *Q” mark is ghvea to
boih sites.

(3) Sctting Up the Alternative Port Development Plans

Three alternative plans for port development in Perlis State were sef up as shown in Table 8,
based on the difference in allotment of port functions to the two proposed sites and the variation
of the means to secure the approach of ships to the whasves.

Table 8 Alternative Plans for Port Development in Perlis State

Plan Allotment of port funclions Means 10 secure the ship™s approach
, {0 the whanves
Y tration of all i . -
A K‘,"Q‘;ﬁg;;:,‘ﬁ“ of all port functions at K. Perlis Post --oeoeo- Maintenance dredging plan
B-1 Dispersion of port functions among K. Perfis Port -......... Maintenance dredging plan
K. Petis Port and K. Sanglang Port K.Sanglang Poil ----- Maintenance dredging plan
Allotting cargo wharf and indus!sial K. Perlis Port «oeoeeeoo. Mai i
B2 ( area to K, Sanglang Port . Perlis Port Maintenance dredging plan
K_Sanglang Port - Trestle plan

The port facilities Jayout plans (target year 2000) for each alternative plan are shown as Plan
A, Plan B-1 and Plan B-2 in Fig. 1, Fig. 2 and Fig. 3 respectively.

(14)
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(4) The Selection of the Optimum Plan
In order to select the optimum plan from among the alternatives, a comparative study was
made from the viewpoints of minimizing the consteuclion costs, effective port development and
urban development strategy.
@ Minimizing the Construction Costs |
In order to compare the costs, total initial investment and maintenance investment,
the tolal cost over the 25 year life span of the trestle was calculated and the ratios of the
total costs are shown in Table 9.

Table 9 The Comparison of Alternative Plan Construction Cesis

Rate of deposition
Plan . —
60 cmfyear 100 cmiyear
A 100 100
B-1 i10 - 107
B2 161 146

From the resulls of this comparison, it is learned that Plan A is the cheapest and is

superior from the viewpoint of reducing the initial investient as much as possible.
@ Effective Port Development ,

When canrying out development of small poils such as the port development in Perlis
State, the common use of basic facilities to serve multiple functions will make beiter
overall use of the development resources,

In this sense, it is desirable to concentrate functions on Kuala Perlis Porl \\hm, the
fishery and passenges transport funclions arte already dev eloped to some cxlenl

@ Urban Development Strategy |

In developing Perlis State, it is desirable to concentrate efforts to build Kanger into a
nuclear cily and expand ifs services over wider areas.

Considering this, port development, as well, should nol be diversified into several
places but be concentrated on Kuala Peilis Post in order to realize its role as a molivating
force for regional development.

Overall consideration of the above evaluations led to selecting Plan A as the oplilﬁunl plan,

and Plan A was determined as the basic port facilities layout plan of the master plan for port
development in Peslis State,

(18)



2.4 The Master Plan

{1) The Port Facilities Layout Plan

The master plan shown in Fig. 4 was drawn up bascd on Plan A as augmented by further
technical considerations, relating to the alignmenlt of the navigation channel, the tocation of the
entrance 10 the port, the water area use pfan within the port and the layout of training walls.

(2) The Construciion Plan

The construction plan shall be executed in gradual stages. Fisst is the shorf term development

plan, second is the additional part which will start from 19921, Total amount of estimated con-
struction cost is M$67,934,000,

(19)
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3. The Shorl Teom Development Plan

3.1 The Port Facititics Layout Plan

‘This project has the characler of new port development, planned where there is no existing
pott funciion, and it is difficult to forecast when the next stage of the master plan will be imple-
mented.

Thus the short term development plan (target year 1990) which, in the case of Kuala Perlis
Post, is regarded as the first stage of the master plan, should be prepared to efficiently and safely
cope with future porl demands. ‘

The port facilitics layout plan of the short term development plan, based on the above
considerations, is as shown in Iig. § and the proposed scale is as shown in Table 10,

(23)
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“Fig. 5§ Short Term Development Plan






Table 10 The Proposed Scate of the Short Tenn Development Plan

i ' i Ilemi ] B _ﬁT_ Manned Scale
Port Waterway length 970 m, width 60 m, water depth 4.0 m
Tacilities Badn area 180,600 m?, water depth 3.0 ~4.0m
Breakwater teagth 1,195 m
Groln fength 1,000 m
Besthing Facility
Fish Landing Baith length 130 m, water depth 3.0 m
Vehicular Feery Berth tength S0m, water depth 3.5 m
Passenger Berth pontoon (length 30 m, width 10 m) 2 units,
water depth I m
. ‘ - ('.a g0 Handling Besth — fength 410 m, waler depth 4.0 m {lenlalive)
Land Uss Fishing Port Area 32,000 m?
‘Pockyard Area 10,000 m?
Passenger & Vehicular Fesry Terminal 10,500 m*
Cargo fandling Area 49,000 m?
Road 53,950 m?
tndusirial Area 102,100 m?
Total 255,550 m?

3.2 The Construclion Plan

m The Design of Berth Strucfures
For the célgo handling whaisf, the following three alternative plans are compared with one
another.
Atternative Plan A: Sheet Pile Type Quaywall
" B: Open Type Wharf with Vertical Piles
" C: L - Shaped Concrete Btock Type Quaywall
As a result of comparing the economy and workabitily of these three plans (sce Table 11),
it has been decided to adopl the Alternative Plan A (Sheet Pipe Type Quaywall).
In order to prevent large waves and silt or mud from entering the basin, breakwaters consist-
tng of rock banks, timber mats and viayl plastic nets are to be constricted around the basin.
Heavy andfor important buildings and faclorics are to be supported by pile foundations in
order Lo cope with the ground settlement, especially in the relaimed area.

(2) The Construction Plan and the Cost Esfimation

The construction period is three and hall years, from 1985 to 1988, including the enginecting
sludy period. The tolal construclion cost is estimated at M$51,267,000, of which M$25 445,000
is foreign currency, and the rest (M$25,822,000) is local cuseency.

(20)



Table 11 Comparison of Fconomy and Workabitity

(Plan A = 1.00)

Plan A PlanB PianC
Sheet pile type Open type wharf L-Shaped block type
quaywall with veitical piles quaywall
Pile driving crane Pile driving baige Floating dock
Large construction crafl Sand compaction crang | Sand compaction barge | Sand compaction basge
Pump diedger Pump dredger Pump dredger
Workability Very casy Easy Not 5o easy
Construction coatrol Veiy easy Very easy Not so easy
Amount of work Small Much Much
Adaplability to change . .
in ground Good Good Adaplable J
Requirement of Réquired Required N .
corosion prevention equire equire Not required
Dredging volume (m*/m) 0 50 210
Construction cost ratio 1.00 133 147 1

(28)
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3.3 Port Administration and Management
From the resulls of considerations about the character of Kuala Peilis Port, it was proposed

to establish a Port Management Body to administer and manage the fishing port and the com-

miercial poit together.
The organization chart of the proposed Port Management Body is shown in Fig. 6

(1))
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3.4 The Economic Analysis

(1) The Methods
The method of the economic analysis is as foltows:
(D Markel pricing is gencrally esnployed to evaluate all the costs and the benefits.

@ ‘The alternative 1o which the plan is eompared is the “WITHOUT” case, or the case with-
oul any investment.

@ The economic returns are evaluated through an internat rate of seturn (LR.R).

@ Calculation of the LR.R. is carried out over the 29 years starting from 1985, the first
year of the invesiment.

The average sexvice life of the facilitiesfequipment is 25 years.

(2) The Bentefits
The following benefits of this plan are quantitatively analyzed:
(1) Reduction of transpostation cost for porl cargoss.
(@ Benefit of increase of fish handling volume.

@ Improvemeal in the freshness of fish through increasing the supply of ice and through
techaical innovation.

@) Benefits due to ship tepair facililies.
o Crca(iorg of added assel value through seclamation for the industrial es{ate.
®) Increasing employnent oppotunilies.

(3) The Cost
‘The costs of the plan are as lollows:
(@ Construction cost (including equipment cost)
() Operation and maintenance cosls

($) The Economic Evaluation

Economic analysis of the shoit tesm development plan shows that the economic internal
tate of return (L.R.R.) is 9.9%. Considering social benefits that are not analyzed quantitatively,
it can be concluded that this project is feasible.

3.5 The Financial Analysis

(1) Premises

(D The Kuala Perlis Port Management Body will be established at the same time as the short
term development plan is finished.

(@ The forcizgn currency portion of the development investment funds is made up of long-
term loans (Interest: 4.0% per annum, Teim of Loan: 25 years) and the local currency
portion is made up of governmental funds.

@ The accounling procedure of the Post Management Body will be made by “‘the self-
suppoiting accountling system™.

(33)



@ The porl charges will be fixed at the level of competing posts.

{2) Revenue

The revenus consists of the following items:

® Port Dues

@ Wharfage

(@ Whatf Handling Charge

@) Storage Charge

(5 Ship Repair Facilities Charge

(® MisceHaneous

@ Sales of Reclaimed Land : :

The reveaue is calculated at M$8,812,000 in 1990, based on the casgo, fish handling, and
ship trafiic estimalions, excluding the sales of reclaimed land.

{3} Expendifure
The expendilure consists of the following itens:
(@ Personnel Cosl
@ General Administration Costs
@ Labour Costs
@ Mainlenance and Operation Cosls
(& Maintenance Dredging Cost
©) Raw Maleriat Costs of Fuelsupply and Watersupply
{® Miscellaneous Costs
® Depreciation
@ Interest on Loans

40 Tax

The annval expenditure is estimated at M$6,067,000 and the annual depreciztion anmount is
MS1,108,000 in 1990.

{4} Comments

The financial infernal rate of retusa (F.LR.R.) is 4.1% in case of the maximum maintenance
dredging volume and it will be possible Lo meet ordinary operaling cosis, (o renew the facilities

and to repay debls. We may, therefore, conclude that the Port Management Body will be finan-
cially self-supporting.

(31)



OUTLINE OF THE STUDY






Oultline of the Study

(1) Background

Kuala Perlis Port is localed near the northwestern border of Pedis State in the northern parl
of the Peninsuta Malaysia. Perlis State is at present one of the least developed stales in the nation.
Tts 1980 avérage per capita GDP was only 60% of the national average of M$1,836.

One of the measures planned by the Malaysian government to improve these economic
conditions is a regional development prdject to be centered around Kuala Perlis Post. As a result,
it is hoped that living standards in the state are both raised and sfabitized.

Kuala Perlis Port is situaled atl the mouth of the Perlis Rives. It functions as both a com-
mercial porl and a fishing port. In its role of ﬁsf_aing port, il is the largest in Pedtis State, while it
is a medium scale ﬁshing port in the region of West Mafaysia. [t is the base port lor approximate-
ly 2,351 fliskermen, and accountis for a large portion of the 40,300 tons Peslis State fish catch
(year 1982).

As a commercial pori, it ranks as only a minor Malaysian port, casrying out the operalion
of a ferry terminal with routes that link the port with Langkawi to the west and functioning
as an impostfexport porl for trade by small ships with Thailand. The trade volume with Thaitand
in year 1982 amounted (o approximaltely 55,000 tons. Langkawi Istand and the asea susrounding
the port have mining and manufacluring industries such as cement and sugar refining. Develop-
ment of indusirial tracis in these areas is now in progtess. In conjunction with this industrial
development, it is expecled thaf expansion of the port’s commercial function will resull in
accelerated local and regional development. Expansion of the fishing porl and ferry functions
should also have positive effects. 7

Sanglang Porl, located about 17 km south of Peslis Post is regarded as Peslis Port’s com-
pelition. The present survey aims at comparing the two poits in terms of their feasibility for
development as the representative port for Peslis State. The merits of both ports are also com-
pared in terms of economics and natural conditions.

Under these circumstances, the Govesnmienl of Malaysia has requested-the Government of
Japan to conduct a study on the Perlis Port Development Project. The Japan International
Cooperation Agency organized a preliminary study team and dispached it to Malaysia in Masch
1983, followed in July 1983 by the full scale Study Team.

(2) Objectives _ ]

[n order to promote regional development and enhance living standards in Peslis State by
means of port development, geographic and socio-economic evaluations of Kuala Perlis and
Kuala Sanglang ate conducted.

The sludy aimis at formulating the Master Plan for the Perlis Port Development Project

with the target year around 2000 as well as at conducling a feasibility study on the Short Term
Develtopmeént Plan.

(35)



(3) Major Study Iems
The main items of the study are as follows:

)

2)

Master Plan

i) To formutate basic concept for the development of the Project

ii) To forecast port teaffic including commodily, passenger teaffic and the annual landing
of fish up to the year 2000

iii) To formutate landfwater asea utilization plan

iv) To formulate basic layout plan of major porl facilities

¥) To formubate basi¢ layout plan of the relevant infrastructure such as access roads

vi) To make rough cost estimation for the plan

Shost Term Development Plan . _

i} To forecast porl traffic including commodity/passenger and the annual tanding of fish
up {o the targel year : '

ii) To formulate the short tesm development plan

i) To make preliminary design, implementation plan and cost estimalion of the port
facilitics - ' '

v1} To conduct economic analysis of the short teim development plan

¥) To conduct financia? analysis of the shott term 'de\'elopmenl plan

{4) Participants in the Study

Study Team
Project Manager Mr. Masao OHINO The Overseas Coastal Area
Development Inslitute of
. Japan

Port Planning Mi. Hajime EGUCHI -
Fishery Facility Planning Mr. Shigeo KOBAYASHI : "
Structural Design Mr. Mikio UEMATSU - oA
Construction and Cost :
Estirration Mr. Takashi' ADACHI »
Demand i’orecasl, : :
Economic and Financial : .
Analysis Dr. Takeo SHIMAZAKI o
Natural Condition Analysis M. Yutaka OCHI . "
Natural Condilion Susvey M:. Yoshihiro HATTOR1 e

» : © Mr. Noriyuki YAMAMOTO T o
Coordination Me. Takao KAIBARA - Japan Inteynational -

" ' : Cooperation Agency
i Mr_ Akihiro MATSUMOTO -
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(5) Organizations Visited by the Study Team
The Study Team has visited the following cities, organizations and authorities.

City Organization or Authority
KUALA LUMPUR Economic Planning Unit
Public Works Department
- Ministry of Transpost

Malayan Railway (X'TM)

Standard Industrial Research Institule of Malaysia

MAJUIKAN (Malaysia Fisheries Development Aunthority)

Ministry of Agricultuse, Fisheries Dept.

Tourist Development Corporation

Dyainage and lrrigation Dept.

Metcorological Department

Ministry of Defense, Department of Navy

Moalaysia fnternational Shipping Corporation Berhad
PERLIS Perlis State

State Feononiic Planring Unit

Public Works Depariment

Siate Economic Development Corporation

Marine Department

District Susveyor Kangar

MAJUIKAN

Housing and Local Govesrnment

Cement Induostries of Malaysia Berhad

Drainage and Irngation Department

Agricultural Dept.

FELDA (Federal Land Development Authority) Sugarcane
Factory

Kilang Ais Majuikan

Town and Country Pianning Deparlment

Land Office

Muda Agriculteral Development Authority (MADA)

Federat Agricultural Marketing Authority (FAMA)

Nattonal Electricity Board

Majtis Amanah Rakyat (MARA)

Register and Inspector Motor Vehicle

Meteorogicat Departmicat

Kangar Syarikat Perdagangan Pergabungan Sdn 8hd
KEDAH Marine Departiment

Malaysian Industrial Development Authornity (MIDA)

Wational Paddy and Rice Autherity

Public Works Department

3n)



PENANG

KELANG

Meicorological Depariment
MAJUIKAN

Ministry of Agriculture, Fisheries Dept.,
Geological Department
MADA

Penang Port Commission
Marine Department
Meteorological Daprtment
Fisheries Research Institute -
Fisheris Department

Kelang Port Authority
Marsine Department

(38)
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1. The Presehl Condition and Future Sitvation of the Project Arca
.1 The Present Condition of the Project Arca
1.1.1 The Outline of Natusat Conditions

Perlis State is situated at latitude 6°15° to 40’ nosth of Peninsular Malaysia, which faces
Maiacca Strait on the west and is surrounded by Thaifand on the north-west and north-east
international border and Kedah State on the south-cast border. The area of Perlis State is 81 53
ha (200 200 acres) which corresponds to the smallest state in Malaysia. Asshownin Fig. §.1.1.,
Kuala Perlis is {ocated at the no_rlhem tip of the Perlis coast and close to the state capital of
Kangar, white Kuala Sanglang is situated at the slate border of Kedah at the southern end of the
Peslis cosst. Topographic charts of Kuala Peslis and Kuala Sanglang are illustrated in Fig. 1.1.2
and 3. o

Atmospheric condition of Perlis State shows a lypically tropical climate characterized by the
distincl dry season and the rainy season, as well as high aimospheric temperature and humidity.
'Tropical depressions hardly come and squalls called Sumatras occur frequently in the rainy
season. The seasona) wind are roughly déssiﬁeﬂ into nosth-cast mensoons and south-west mon-
soons, gpreatly chl'ribuling toward the climatic ¢onditions of this area.

The topographic feature of Perlis State is coniparatively flat and the alluvial plain is exten-
sively spreaded facing Malacca Strait, where the portion elevated less than 61 meltess (200 feet)
high occupies about 80% of the tofal area as shown in Fig. 1.1.1. Mountain area along the north-
east border of Thailand consists of stecp range of about SO0 mefes high, presenting unique
karst topography. The Peilis River originates from among these mountains and hills in north-
wesl region. Tribularies of the Perdis River system covering most of Perlis State gather at Xanger
and reach Malacea Strait at Kuala Perlis, meandering remarkably.

The coast from Xuala Perlis to Kuala Sanglang extends for about 20 km, forming a simple
coastline with shallow nearshore zone of very gentle gradient. An extensive fidal Mat becomes
revealed during fow tide because of a big tidal range. Malerial of beach consists of marine clay
“which is agitated easily and transported far along the coast by waves and currents. This king of
fine material ereates a problem in maintaining a navigation channel for a port located at such a
“shallow coastal area. Beach erosion problem is also serious in most of the Perdis coast o that
rock banks for shore profection are being constructed in recent years. As waves orienfing fo the
Peslis coast are sheltered by Langkawi Istand of Kedah and Terutzo Island and other small islands
of Thailand, the coast is free from strong swells propagation from Andaman Sea. Waves of
“relatively small wave height which are generated in Malacea Strait are supposcd to be predomi-
nant rather than the swells.
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1.1.2 The Sccial and Economic Conditions

(1) Population

Between 1970 and 1980, the poputation of Pestis State grew from 121,062 to 147,726,
cquivalent to an adnual growth of 2.01%, which is fower than that of the Malay
rate of 2 56%. During the same period, the percentage of the
Malaysian population decreased from §.36% to 1.10741.

The Population of Perlis State by Mukim (Parish) is shown in Table }.1.1.

The agc distribution of the population of Perlis State in 1980 shows that children aged
0 ~ 14 represent 35.9%, persons aged 15 ~ 64 represent 59.6% and elderly persons aged 64 and

over represent 4.5%, which means that Perlis State has a slightly older age structure than Malaysia
as a whole, as shown in Table 1.1.2.

stan National
Perlis poputation against the

Between 1970 and 1980, the ethnic composilion of Perlis State remained almaost unchanged
with 80% Malays, {6% Chinese and 3”" Indians, as shown in Table 1.1.3. In Peilis State, the
percenttage of Malays is larger than in the case of Peninsutar Malaysia.

Population densily of Perlis Slate as shown in Table 1.1.4. Population densily of Perlis State
is 2 ~ 5 times as Jarge as that of Peninsular Malaysia or Malaysia, bul it is about one-third as
farge as that of urbanized districts such as Penang State. The high poputation densily of Perlis
State is due to the flat topographic features of the 1and, rather than urbanization.

Lifetime migralion patterns are shown in Table 1.1.5. tn Perlis state, 16,300 persons immi-
grated and 13,200 peisons entigrated in 1970, which resulted in a nel increase of 3,100 persons,
while in 1930, 23,700 persons immigeated and 26,800 persons emigraled, resulting in a net
decrease of 3,100 persons. Only ¢wo of the 14 states showed such a net emigeation pattern in
19380 as compared with 1970. They were Perlis and Trengganu, nef receivers of population in
1970 but net losers in 1980, In 1980, Perlis State had 3,000 emigranis to Kuala Lumipur, 2,960
emigrants to Selangor State, 3,400 cmigranls to Pahang State. On the other hand, Xadah State
had net decrease of 19,800 migrants in 1970, 20,900 migrants in 1930 and Penang State had a
net decrease of aboul 20,000 persons in both 1970 and 1980. In Peninsular Malaysia, thercisa
strong stream of migralion that flows into Kuala Lumpur, Selangor State and Pahang State.
Thus, lifetime migeation in Perlis $fafe is in a comparative state of equilibration.

The number of unemployed persons among the labouwr force aged 15 ~ 64 in Perlis State in
1980 was 4,300, for a 7.8% unemployment rate. The unemployment rate of Peninsular Malaysia
was 6.1% in 1980. Perlis States unemployment rate is quite h|gh ne\l to the 8.7% of Trengzanu
State and the 8.1% of Kelantan State.

The charactesistics of the population of Peslis State are summarized as follows;

@ Malays make up about SO% of the population.

@ Avesage annuat growth rate is about 2%.

@ Lifetime migratien is not large, but in recent years, emigration is increasing.

@ The unemployment rate is high.



Table 1.1.1 Population of Perlis State by Mukim

Population of Peslis State (:‘f;_::.{\] Ibllgtéa:)e

Sfukim (Parich) 1970 1980 )
[ Abi 1,793 1927 0.72
Arau 9,280 10,459 1.20
Beseri 5,860 7,004 180
Chuping 5,639 8,407 407
Jejawi 3,350 im 1.19
Kayang 8,465 9,589 125
Kechor 4,642 5,947 251
Kuala Peslis 2,903 11,490 149

Kurong Anai 8,582 9855 139 .
Kurong Batang 1,670 2,113 2138
Ngolang 2,175 2426 1.10
Orau 1,726 1,900 097
Padzng Pavh 2870 3,002 1.10
Padang Siding 2403 4962 152
" Paya 3,519 4,133 162
Sanglang 13,941 14823 062
Sena 1.447 9588 298
Seriap 3,521 4,524 253
Sungai Adam 107 1,294 1.57
Titi Tinggi 9318 12391 2.59
Utan Aji 9,503 12,370 267
Wang Bintong 4,362 5,254 1.58
TOTAL 120,991 147,726 202

The estimate is based on the 1930 Cencus of mekim popatation, adiusted for the partial mukims ja the

study area by frequency 2nd density of s2itements.
Scearie: XFM Khidmat Sdn. Bhd,, “Pastis [ntegrated Area Development Project™, 19833,

Table 1.1.2 Age Distribution — 1980 Ceasus

Perlis State
Age Group Total . Percentage (%)
0-14 53034 359
15 -64 88,045 596
64+ 6,647 45
- Ma}aysig State
Age Group Totat Percentage (%)
0-14 5302057 395
15 - 64 7631414 56.8
641 497,117 37

Source: Perlis State Devibopment Corporation, “Sa?

wnt favestment Information, Perlis, Mataysia™.

—6—




Table 1.1.3 Ethnic Composition of the Population

(%)
' ) Pelis State Peninsular Malaysia
| e ] 1980 1980 B
Malays 79.0 78.3 553
Chiriese 164 16.0 3318
“Indians 21 29 10.2
chers 2.5 28 06
L]‘olal 1009 100.0 100.0
SO'J!&: Ktoo Teik Hual, “Gereral Repott of the Population Census, 19807, Department of Statistics,
Malaysis.
Table 1.1.4 Population Densily
(personfKm®)
T e—— 1970 1980
Perlis State . 152 182
Penang Stafe ' 751 872
Peninsular Malaysta 61 83
Malaysia 32 40

Source: Khoo Teik Huat, “General Reput of the Population Ceasus, 19507, Degeitment of S1alistics,
Malaysis,

Table 1.1.5 Lifetime Immigranis, Emigrants and Net Migrants

Framigrants Emigrants Net Migeants Net Migration
{thousands) {thousands) {thousands) Rate (%)
1970 1950 1970 1950 1970 1980 1970 1980
Perlis State 16.3 237 132 263 33 -3.1 26 22
Kedah State 186 9038 1038 1980 | -252 | -107.2 -26 -105
- Pesang Siate 953 127.3 1 148.2 -1938 -9 -25 -24
Kuala Lumpur 4205 i234 i 2917.1 390

Somce: Khoo Teik Huat, “Geneal Repott of the Popatation Cenvus, 19507, Department of Statistics, Malaysia



{2) Level of Production _ |

Summaries of GDP and the per capita GDP growth by state between 1971 and 1980 are
shown in Table 1.1.6, which shows the progress achicved in raising Ihc_lcvéls of economic aclivity
and the incame of the population of cach state. Classifying states by thie level of per capita GDP,
Kuata Lumpur and Selangor State are high-income stafes, the 8 states such as Johor, Melaka and
so on are middle-income states, and the 4 states of KadahfPerlis, Kelantan and ":I‘r’_cngganu are
fow-income states. The per capita GDP of Kedsh/Pesdis in 1971 was M$728.3, '62% of the
national average, third from the bottom, next to Kalantan State¢ and Trengganu State. Athough
the per capita GDP of KadahfPerlis increased during the period 1972 ~ 1980 by an average
annual growth rate of 4.7%, the growth rate was lower than the national average. Therefore, in
1980 the per capita GDP of Perlis State was M$1,094 (in 1970 prices), 60% of the national
average, second from the bottom, next to Ketantan State. _

The poverly incidence in Peris State has decieased from 73.9% in 1970 to 64.1% in 1980
as shown in Table 1.1.2, but Pelis State still shows the highest poverty incidence in Peninsular
Malaysia, : - :

Table 1.1.6 Summary of GDP and pér capita GDP, Growth by State 1971-1980
(MS miltion in £970 psices)

Gross Average 0 : Average
State ' - anral ef capila GDP annual
Domestic Product growth rate growth rate
1971 1950 1972 - 50 1971 1980 | 1972 -80
High-income
Fed HORY oooeo.ee - -
ederal Tewritory } 3506 | 3426 8.1 2153 | 3476 44
FANEDS o,
Middie-income b
INOC o 1,476 2941 8.0 1,084 1,726 53
Malaka ... 373 703 74 877 1,469 59
NegriSembilan .. 583 1,090 72 1,145 1,817 53
Pahang .l o 647 1,218 73 1,170 1,486 2.7
Perak . | 1927 2967 49 1167 | 1,583 35
Pulau Pinang ..., 80 | 2286 116 19035 2,357 .96
Sabah .o 905 2023 94 1,303 | 1,847 40
Sarawak ... 920 1816 19 915 1,382 4.7
Low-income
KedahiPerlis ... 328 1463 6.5 728 t,101 4.1
Kelantan ... .. 413 786 14 564 842 4.6
Teerggany oo .. 268 759 123 615 1,316 38
Mataysia ... | 13016 | 26.188 81 | 112 | 183 X

Source: “Fouith Malaysia Plan, 19311985, 198}



Table 1.1.7 Poverty Incidence (%), 1970 — 1982

STATE 1970 1982
Johor 45.7 2
Kedah 632 632
Kelantan ' ' 76.1 54.1
Melaka 4149 317
Negri Sembilan 44.8 319
Pahang 432 439
Perak 486 485
Perlis 739 611
Pulau Pinang 437 364
Sabah ' - —~
Sarawak - -~
Selangor 292 228
Trengaany 639 5546
- Wilayah Persekuluan - 29
Malaysia - -
Peninsular Malaysia : 493 394

Scurce. PES and Recionst Foonomics Sovtion.

{3) Land Use

Major topographic features of Perlis State are shown in Fig. 1.1.1. The greater part consists
of a I{)wlying altuvial plain with an elevation less than 60 m. On the north and north-eastern
boundarics are hills with elevaiions greater than 61 m, that consist of sand stone or mud stone.
On the western and north-western boundaries are steep, rugged limestone mountains. The present
land wse patiern in the State is based on these topographic features, as shown in Fig. 1.1.4.
Paddy fields in the lowlying alluvial plain making up the western part of the State are a part of
Malaysia’s granary.

As the elevation is a little higher in the western parl, robber trees and sugarcane are culti-
vated. The mountains along the boundaries with Thailand are forested.

Land use _and. ifs changes are shown in Table 1.).8. Between 1976 and 1980, the cullivated
area increased by about 3,000 ha, but there was little change in overall land use area. In 1980,
the cultivated area 'é'-_:counled for aboui 60%, forest for about 30%, and townjvillage area for
only 0.9%. C()mpdre‘d with the 31.5% figure for cultivated area in Peninsular Malaysia, the
ratio of cultivated atea in Perlis State is very high, which shows that Perlis State is an advanced
agricultural district.
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(a) 1976 : -
[ Area (ha) (%) N
Culivated 45,627 5638
Paddy 26,172 328
Rubber 7,195 20
Coconut 1,360 1.2
Sugarcane 3,040 100
Tobacco - 294 04
"Oiher Crops 2,366 29
Forest Reserves 7,387 9.2
Scrudb Forest 12012 15.0
GrassLand 3,640 46
Mi_r.ing - 760 0.9
Others - 10,898 135
Total 80326 | 1000 |

Source: “Laporan, Radan Peluges Pembangunen Perindust

riah, Negesi Pestis,” 1931 4.

Table 1.1.8 Land Use, Peilis State

(b) 1930
— ——
—— | Amey | @)
Cultivated 48,560 606
Paddy 25,859 323
Sugarcanz 8042 100
Rubbes 5,298 6.6
Coconut 1441 18
Fruits 1417 | 4
Yegetables 1,022 i3
Othess 5478 635
Forest Reserves 11,206 140
S¢rub Forest 13294 166
Grass Land 3267 4.4
ToanfVillage 691 09
Mining 56 0.1
Oihess 3014 1.7
— __—____,._,_I
Toizl 50,090 100.0

Souree: “Takiimal Perenvenzin dan Pesmbarzunan,” Noped
Peslis, Ogos 1981,

Table 1.1.9 Avaitability of Cultivatable Land in Malaysia, 1979

(in million hevtares)

_Land Surface

Area of fand suiface
Cultivable land
Arez under cullivation

Aréa available for
new cultivation

Peninsular Sabah

Malaysia and Sarawak Total
13.0(100.0%) 19.6 (100.0%) 32,6 (100.0%)
64 {49.2%) 8.8 (44.9%) 152 (46.6%)
4.1 {315%) as ( 26%) 46 (14.1%)
23 (113%) 83 (M133) 06 (325%)

{4) Indusirial Structuse :

* The gross domestic product (GDP) for Peelis State is shown in Table 1110, which shows
thal the agricultural, forestry and fishing sectors accounted for 57.5% in t971, buf decreased
sharply to 44.2% in 1980. On the other hand, the manufacfuring sector accounted for 4.7% in
l9?l, but increased greatly (o 9.3%. The wholesale and retait trade, hotels and restaurants sector
accounts for about 3%, as there was little change between 1971 and 1980, The governent service
sector incteased from 10.1% in 1971 to 24.4% in 1950, The change of GDP by industry shows
that the industrial structure of Perlis State has advanced 5o as to decrease the share of agricultuse,

-l

Sovrce: ER. Fish & H. Osmas-Raai, “ Fhe Politicsl Economy of Malaysia®, 1982



forestry and fiching and increase the share of manufacturing, but the share of agriculfure, forestry
and fishing still accounted for almost half in 1980. |

The changes in estimated employment in Perlis State are shown in Table L1.11. Bffween
1970 and 1976, the share of agriculfure, foresiry and fishing decreased l’rom 72.2% 10'67.5%,
while the share of manufacturing incecased from 2.7% to 4.0% and the share of the commercial
sector increased from 6.6% to 9.1%. | o

‘The 1980 census shows that the above tendency was strengthened as agriculiure, forestry
and fishery decreased to 56.9%, manufactusing increased to 5.3% and sérvices to 11.6%. Com-
paring rafes with the national averages, Perlis Statés percentages of agriculture, _(qres’tty and
fishing, manufacturing and services are respectively 141%, 41% and 83% of .lhg nalional ones,
showing that the Stafe is speciatized in agriculture, forestry and fishing and backward in manu-
facturing.?

Table 1.1.10 Gross Domestic Product by Industay, Peslis State
(MS million in 1970 prices)

Kedah, Peilis’} (1971) _ Pedlis State (1980)
Sector :

GDP ) - GDP (%)
Agricaltuee, forestry and fishing 476 515 76 - 442
Mining and guarrying 10 1.2 0s a3
Marnufacturing -39 47 16 93
Constrection 26 31 2 1.2
Utiitics ’ 6 0.7 3 1.7
Transport, storage and commuynications 29 35 3 1.7
Wholesale and retail trade, hotels and
restanrands 26 3.1 5 2.9
Firance, insurance, read estate and : . .
business services 98 s 18 10.5
Government senvices 84 . 1001 42 244
Othes servives 7 i2 13 2 12

Total 805 167.5
- GDP 328 100.0 172 1000

Sosrce: " Fourth Mahaysia Plan, 19511985, 1981.

Note: 1) Kedah aod Peariis ar2 two district stafe bt sre shoun topether here becasse in much of the 2vaflable stalistical dala the
w0 stales are combingd.



Table 1.1.11 Employment Estimates by Sector, Peilis State

1970") 19762
Sectlor Estimated ' 7 Estimated
Employment (%) Employment (%)
(pesson) {person)
Agriculture, foréstry and fishing 32,718 722 34,420 67.5
Mining and quareying ' 3l8_ 0.7 510 10
Manufacturing ' 1226 21 2040 40
Construction 163 08 1,020 20
Ulilities ' ' 137 03 153 03
Transporl, storage and communication 132 1.7 1,224 24
Wholesale and refail isade, hotels and
restavrants 2,996 6.6 4,640 21
Finance, insuranée, réal estale and
business sefvices 255 0.5
Government services _ 4450 938 5,609 110
Other sérvices 2,360 52 1,122 22
Total ~ , 45400 100.0 50993 1000

Scurce: 1) “Popultion Censas of Malaysiz, 19707
2) SEPU Pelis

{5) Standard of Living

Indicators for the standatd of living in Peslis State ate shown in Table 1.1.12. The number of
fegistered dociors per 10,000 poputation in Perlis State was 1.6 in 1981, lower than the national
average of 2.6, but public acule care h:ospilal beds per 1,600 population was 2.7, higher than the
nationat average of 1.6.

" Primary school and secondary school teachers, pes 100,000 populalion in Perlis Sfate was
503 and 490 tcspec!'.iveiy in 1982, higher than the national averages of 472 and 354.

The infant morla!'ily and toddler morlality rates in Perlis State were 23.5 and 1.5 respectively
in 1981, almost the same as the averages of Peninsular Malaysia of 21.0 and 1.8.

~ Between 19?0' and 1980, the literacy rate in Perlis State increased from 39.7% in 1970 to
72.3% in 1980.

As to indicators for residential circumstances, the penemagt. of living quarlers with piped
water in Perlis State was 43.3% in 1950, lower than the nationsl average of 65.0%, but the
peicentage of living. quarlers with electricity was 67.9%, higher than the nafional average of
64.3%. The percentage of living quartéers wilh a toilel system was 8.4% in 19580, lower by far
than the national average:

. Between 1970 and 1982, motorcars/motorcycles regas(ered per 1,000 population in Pestis
State increased rapidly from 37 to 179.5, which is estimated as being almost the same as the
national average. E :

Television licenses per 1,000 population in Perlis State increased to $2.1 in 1982, which is
almost the same as the national average of 86.9.



Summarizing the above, some of the indicators for the standasd of living in Peslis State are
higher than the national average and generally speaking most are almdst the same level as the
national average. ‘The standard of living in Perlis State is not always low bul close to the national
average. According to the statistical data, the per capita GDP is low and the poveily incidence is
high in Perlis State, but it scems that these data do not accurately show the poverly of the
population.

Table $.5.12 Indicators for the Sfandard of Living

Perlis S1ate Perinsular Mataysia Malaysia

I97C¢ | 1950 1931 1982 {197¢ | 3980 { 1931 | 1932 | 1920 § 1950 | 198} ] 1932
Rezistered dovtor pos
10,006 poputation 13 16 10 26
Pullic acute care )
hospirat teds poe 21 27 1.7 16
1000 popalation
Primary school teachars ) P
per 100,600 gopulation 517 |33 516 im
Secondary swhood ] ) _
tezchers per 100,000 236 490 138 : 154
population ' -
Infant mortatity rates 155 28 210 40.7
Toddies smortality satés 3_} 15 18
Literacy rates 597 | 123 o : 580
Percent of Living
quarlers with pipe wates 227 | 433 - 252 | 650
Percent of Ining quar- . ‘
Lers with electricity 70 | 629 417 643
Pzreent of Bvirg quar- ;
ters with koiled system 7% 84 186 253
Motorcars/miotoreycles _ ) ‘
registered per 1000 37 179.5 636 155
popubation :
Television bicenses pes - i -
1000 popolation 117 B2.1 7 869

Source: Selsyen Exonomi Wihayah, Unit Peupca'zg Ekonomi, “Redmu-.,ns in Rtgmal Drisparities in Sovio-economic Desvelop-
meat,” 1983 3.7. o '

(References)

1) Department of Statistics, “Annual Statistical Bulletin Malaysia, 198l”,.19.82_l 1.

2) Khoo Teik Huat, “Genesal Report of the Population Census, 19807, Department of Statis-
tics, Malaysia. .

3) Seksyen Ekonomi Wilayah, Unit Pesancang Ekonomi,

“Reduction in Regicnal Disparities
in Socio-economic Development™, 1983.3.7.



1.§.3 The Present Sifuation of fnfrastruchire Development

(1) Ports and Fishing Porls (sce Fig. 1.1.5)

There are 4 major ports in Peninsular Malaysia, Penang, Kelang, Johnor, and Kuantan. Spread
oul at distances of 250 =300 km from each other, their influence covers the peninsula.

Perlis State is serviced by Pinang Port, about 100 km to the south. In the state ifself there
is only the small port of Kuala Perlis, about 2 km from the border of Thaitand. Kuala Pertis,
besides being a fishing port, serves as a passenger ship terminal for boats going to Langkawi
tstand (Kedah State) and as a trading porf for the small ships going back and forth to Thailand.
However the shallow waterway and poors arrangement of port facilifics, including the berths,
hindess smooth operalions. '

Atthough there are other ﬁshing poris to the south at Kurong Tengar, Sungai Berembang,

Sungai Bahars, and Kuala Sanglang, most of the fishesmen and fishing boats gather around
Kuala Peslis Port.

(2) Roads (sce Fig. 1.1.5 and Fig. 1.1.6)

Federal road No. | (Asia Highway No. 2) runs north from Johor, passes through the western
half Perlis State and ends al Padang Besar on the Thai border, where it connects with a Thai
highway. Twe more federal soads branch off this highway and connect to Kuala Perlis and Kuala
Sanglang. These and all other trunk soads in Peslis State have been developed to connect with the
state capital at Kangar; A comparalively closely knit network of state roads, most of which are
paved and well maintained, connects the stale’ villages to each other.

(3) Raitroads (see Fig. 1.1.5 and Fig. 1.1.6)

A north{south ratlroad, fraversing the peninsuta from Johor to Thaiiand, runs roughly
through the cenfer of Perlis State. However as it is a single-{rack narrow gauge line (I m), operat-
ing mfrequenily and with obsolete facilities, it can not compair with other forms of Iransporta-
tion, such as cars, etc. Although in general the railroads in Perlis are not heavily used either by
passengers, or for cargo, there are feedér lines (o the cement factories which are used to carty
gypsum from Thailand and to (ransport cement products Lo other states.

(4) Power {see Fig. 1.1.7)

Llectricity generaled at the Penang thermal power plant is transmitted by cable to the Bukit
Ketesi substation (132 kv) where it is relayed to the Kangar substation. From Kangar a power
network distributes this electrcily around the state. Most of it is consumed by the cement
factories. I is necessary to establish a future demand/supply reinforcing program based on study
of the types of industrics that will be introduced to Perlis State.

There is also a plan to supply power by undersea cable to cement factories on Langkawi
Idand which are ¢xpected to starl operation in mid "84.

(5) Water Resources (see Fig. 1.1.8)

The preseat city waler supply is mostly ground water pumped out at Arau and is far from
sufficieal.



Trunk canals have been developed in the MUDA project area covering the southern half of

the state, but in the middle of the state development bags.
‘The construction of a dam upstream on the Perlis River is being considered, in order to solve
the water shorfage problem. However, as the ground is flat, construction of 4 dam o secure

sufficient water will be difficult.
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1.2 “The Present Conditions and Problems of the Proposed Port Development Sites
1.2.4 The Natural Conditions
{1) Meteorological Conditions

1) Air Temperature and Humidity
The meteorological condition of Perlis State which is located in northern area of Penin-
sular Malaysia shows a typically tropical climate which has refatively uniform air temperature
‘throughoul a year with high humidity and distinctly seasonal sainfall,

-Monthly air température and humidty for 24 hours measured al Chuping Peincipal
Meteorological Statioh, Perlis are tabulated on Table 1.2.1 and 2. Air temperature of Feb-
reary and March which coriespond to dsy season is relatively higher than that of other
months. However, mean highest daily air temperature and mean towest daily air temperature
are approximately uniform, which are 32.9°C and 23.4°C respectively, air temperature
differential between daylime and nighttime is 9.5°C. Characteristics of monthly humidity
show the same frend as that of air temperature. Relative humidity in Perdis State is high

throughout a year, that is 83.1% of annual mean humidity, aithough humidity in dry scason
is relatively lower than in other seasons.

2) Rainfall

Precipitation varies appatently in dry season from late of October to March and rainy
season from May or June to September. Rainfall amount in dry season corresponding lo
north-east mionsoon, particulasly in January and Februasy is extremely small. Fig. 1.2.1
iltustrates monthly rainfall records in Kangar, Perlis during 1951 to 1980. Precipitation in
January and Februasy is only 30 mnmifmonth and in some of included years there was no
rainfall of 2 month recorded in statistics. In rainy season, monthly precipifation occurs more
than 200 mm/month. The monthly rainfall variation has two peaks in June and September
which correspond fo inter-nionsoonal transition period between north-west monsoon period
and south-west monscon period, which are 198.9 nun/month and 288.8 mfmonth respee-
tively. .

The spatial variation of annual rainfall is shown in Fig. 1.2.2. Obviously, from a distincl
isohyet paltern, mean annual rainfall in Peilis State is telatively low in north-easterly hill area
and increases in a southerly direction to a2 maximum vatue of about 2,200 mm/month at
Kuala Sanglang. Along the edge of the Nakwan Range located on notlh-westerly boundary of
Thailand, annual rainfalt reaches more than 2,000 mmfmonth. A rainfall charactesistic of
Perlis is that rainfall occurs severely in certain small region and somelimes daily rainfall
exceeds 200 mm/day. Annual mean rainfall of Perlis State is around 2,000 mm/fyear which
means selatively small precipitation area in Peninsular Malaysia.

3) Wind

The wind of Perlis Stale is characterized prominently by two monsoons. The north-cast
monsoon occurs during the months of late of October to March and the south-west monsoon



occurs during May or June (o September. Meteorological station in Perdis State exists merely
in Chuping which is located in forest far from coastal area and does not have sufficient data
due to the short observation period, Therefore, wind velocily and direction statistics from
1968 to 1977 measured at Alor Setar Meteorological Station, Kedah is adopted for analysis.
Fig. 1.2.3 shows the percentage frequency of occurrence and velocily of wind for each season
and throughtout a year.

During north-¢ast monsoon season, north-casterly wind is predominant and northerly to
easterly wind occupies 68% of whole wind oceurrence. Relevant to wind velocitly, breeze less
than the velocily of 3.3 m/fsec is prominent and the occurrence of wind velocity ranged from
3.4 to 5.4 mfsecis only 1.3%. During south-west monsoon scason, westerly wind is prevailing
and wind direction of the velocity more than 1.6 mfsec distributes from north-west {o south-
west. During two inter-monsoon seasons, westerly wind is also relatively predominant.

Fig. 1.2.4 illustrates the frequency of mean hourly wind velocity at Alor Setar Meteoro-
logical Station, Kedah from 1968 to 1982. The maximum hously wind velocity for 15 years
is 10.} mfsec recorded on September 15, 1978 and May 30, 1980. The wind velocily range
less than § mfsec occupies 99.5% of the observation pesiod. Conclusionally, the wind con-
dition of Perlis State is supposed to be very calm from the wind stalistics at Afor Setar.

Wind observation at Kuala Pertis was conducted by JICA during August and'Seplember,
1983 which comrespond fo south-west monsoon season. As a sesuli of obscn"zllion data,
prevailing wind direction varies from SSW to NNW and average of wind velocity is less than
4mfsec. During obsenvalion period, maximum wind velocity of 17.0 m/sec and 9.0 m/sec
are recosded dusing storm.

(2} Sea Conditions

1} Tide o

There is no tide observation station in Perlis State and tide table at Xoi Noi kland,
Thailand is ulilized for tide forecasl. :

Tide observation of JICA was conducted from August § fo Septeimber 8, 1983 with a tide
gauge installed at the river mouth of the Perlis River. Tidal harmonic analysis was petformed
using 2 computer with observation data of tide level. The 4-major components of tide and the
mean sea level are obtained as follows, referring to another observation data at Langkawi
Island, Kedah made by Sato Kogyo Co., Lid., Japan.

O Mean seal level: +167.0 ¢m above observation datum

O The 4-major tide components; Height Kappa
Principal Lunar, M, : _ 4.7 ¢ 331.90°
Principal Solar, S, - 449 ¢cm 8.60°
Lunisolor Diurnal, K, : 16.2 cm 339.50°
Principal Lunar Diumal, O, : 6.6 cm 295.!6" .

O Accumulation of 4-componenls, Zy: 1424 ¢em

And the tidal level are obtained as follows based on the above mentioned 4-majot tide
components. Tide levels are oblained as follows and alsg shown in Fig. 1.2.5.
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O §ndian spring high water level: DL +2384m
{Dcsign highest water level)

O Mean spring high water level: DL.+262m
© Mean neap high water level: DL +1.72m
O Mean sea fevel: DL +142m
O Mean neap low water level: DL +1.12m
O Mean spring low waler fevel: DL +022m
O [Indian spring tow wafer level: DI.t00 m

(Design fowest water fevel)

2) Waves

Wind wave and swell statistics reported by ships navigating in Malacca Strait of latitude
0° to 7° north for 6 years from 1976 to 198) is sununarized in Table 1.2.3 on swells propa-
gating from Andaman Sea and wind waves generated in Malacea Straif.

Relevant to swell, average wave height is about 1 meter and period is 6 1o 7 seconds.
Maximum swell, 4 meter wave height and 14 second wave period, appears in the Table 1.2.3.
Wind waves reported in Malacca Strait is very small due to the short wind felch restricted by
Sumalera and no strong wind oceusring in this area. Therefore, the average dimensons of
wind waves are 2 second wave period and around 0.7 meter wave height. Maximum wind
waves generated in this area is reported 4s 8 second wave period and 3 meter wave height.

Coastline of Perlis Sfate is located in a wave sheltered arca of Langkawi Island, Kedah,
Terutao Island and many islands in Thailand, so that swells and wind waves intruded from
Andaman Sea do nof suffer a coastling of Perlis State so much sather than wind waves which
are generafed in Malacca Strait and induced south-westedly to southerly. However, waves
invading to the Perdis coast is supposed to be small because of the fimited wind fetch by
Sumatera and severe wave atlenvation caused by wave breaking and bottom friction on very
gentle bathymetry in shallow waler region.

Regarding wave obscrvation conducted by JICA with DW-JH Wave Meter instatled 4 km
offshore of Kuala Perlis, the maximum significant wave dusing the period of August 33 to
September 10, 1983 was secorded as 0.57 melers in wave height and 6.7 seconds in wave
period. Viswal observation of induced waves is also carried out by JICA from August 14 to
September 9, 1983, The maximurn significant wave obtained by visual observation is reported
as 0.84 meler in wave height under the northerly wind of 5.0 — 6.0 m/fcec. However, the
visual observation is liable to give a excessive number and the nostherly wind ¢an not generate
such a wave theoretically. It is supposed that the actual wave wontd be smatler than the
observed wave, '

As a result of SMB wave forecasting method, significant wave height and wave period are
obtained as 1.8 meters and 4.8 seconds respectively in accordance with 300 km wind fetch
and the madelized wind ovcurence patiesn dedved from wind sfatistics. The wind pattern
presumed consists of thiee phases, that is, first phase of wind acceeling period (6 hour wind
duration and 9.3 mfsec wind speed), second phase of maximum wingd period (2 hour duration

“and 13.6 m/sec) and (hird phase of wind setiling period (6 hour duration and 9.3 mfsec), in
which the offshore wind speed of 9.3 and 13.6 mfsec are converted from the intand wind



velocity of 6.5 and 9.5 mfsec respectively. The wind condition utilized for wave fosecasting
is very severe, so that the predicted wave is said to be very conscrvative for the proposed
area. o

To evaluate the wave refraction effect, the refraction coefficients at Kuala Perljs and
Kuata Sanglang and the wave refsaction diagrams off the Perlis coast are computed for the
represenfative wind waves and swells. Fig. $.2.6 (a) and (b) show the wave ray distribution of
the 4.8 second forecasted wave period intruded from SW and WSW directions. The refraction
coefficients computed for the waves of 4.8 and 8.0 second period are tabulated on Table
1.2.5. :

The oblained wave refraction coefficients vary depending on wave period and wave
direction. Regarding the predominant wind wave direction of the Perlis coast, the refraction
cocilicients of SW and SSW wave direction are 0.89 and 0.94 at Kuala Peilis, 1.00 and §.00
at Kuala Sanglang. Therefore, the wave height induced to Kuala Peilis is expected to be
reduced by about 10% of deep water wave height. For Kuvala Sanglang, the wave refraction is
not effective, so that the induced wind waves of the predominant direction are not altenu-
aled significantly by wave refraciion. .

Wave attenuvation due fo boltom friction would be ‘expecied on the Perlis coast, in a
case of that waves propagate for long distant on very gentle sea-bottom. For example, altenu-
ation degree is estimated with the method proposed by Bretschneider and Reid*? 6n a con-
dition that the friction coeflicient is 0.01, the sea-boltom slope 1/1,600 in Kuala Perlis and
1/400 in Kuala Sanglang. Following conditions are established fos computalion. The wave
propagation distance is 8,000 meters in Kuala Peslis and 2,000 meters in Kuala Sanglang
which are determined by 7 meter offshore water depth and 2 meler nedrshore waler depth.
Assumed wave height estimated by wave forecasting is 1.8 meters and wave period is 4.8
seconds. From the computation result, wave heéight in neasshose region is compuled as 46%
of Kuala Peslis and 77% of Kuala Sanglang in conparison with the offshore wave height.
It means that the wave height reduced by the bottom friction is less than half of induced
wave height at Kuala Perlis. However, a friction coefficient generally depends 6n actual
wave condition and bottom condition of a site. The friction coefficient 0.01 proposed-by
Bretschneider, however, is relatively small in comparison with the number measured at
Japanese coasts and generally a number of friction coeflicient is recommended Lo be about
0.01 to 0.02 for wave forecasling, so that the wave attenuation rate due to bottom friction
proposed hese is supposed to be conseivative. o

Therelore, a design significant wave height in Kuata Perlis is said 10 be around 1.0 meter
in wave height and 4.8 seconds in wave period, considering the forecasted wave under the
modelized wind pattein, the wave observation data, the wave refraction analysis and thé wave
attenuation due to the bollom friction. Since forecasted wave dimensions are varied depend-

ing on tide level, during lower tide the propagated wave height would be reduced even more
by the effect of wave breaking.

3) Cureent

Ocean cusent in Matacca Strait, shown in Figure 1.2.7 (a) and (b), Nows novttherly-r ftom

+)

welschacider, C.L. and Reid, RO Modification of Wave Height due to Boltem Friction, Pescolation and Refraction,
U.S. Army Cotps of Ergircers, Beach Erasion Boxrd, Tech. Memo. No. 45,1954



Singapore 1o Andaman Sea along Sumatera predominantly throughout a year. However,
during north-cast monsoon season, ocean current changes ils direction off the Peslis coast
and southerly cusrent appears scasonally along Malay Peninsular.

Tidal current along the Peslis coast is supposed to be complicated due to adjacent islands,
bathymertsy and scasonal ocean current variation. There are no observation data of cusrent
in Perlis State excepl a lemposal measurement for submarine electric cable constsuction

- project between Kuata Perlis and Langkawi Island conducted by National Electric Board,
‘Malaysia. Maximum current speed observed in the swvey is approximately | knot and mostly
less than 0.5 knot. Current direction depending on tide level shows that southerly component
is predominant during high fide and northerly component is predominant during low tide.

Tidal cuseent observation at Kuala Petlis and Kuata Sanglang was conducted by HCA
in Auvgust and September, 1983. Fig. 1.2.8(a) to {¢) illustlate tidal cursent condition observed
at Kuata Perlis ftom Augusi 4 to 9, 1983, These figures indicaie that predominant direction
of - tidal current is SSE, of which currént speed is relatively large, that is 0.6 knot, in com-
parison with current speed of other directions. Maximum cusrenl speed recorded in the
fictd survey is 1.0 knot during high tide.

A tidat current harmonic analysis is carried out based on above mentioned current
observation dala and tidal current ellipses are shown in Fig. 1.2.9. Tidal ellipses of tropic
and spring tide are synthesized with tidal current componeats calculated by harmonic
analysis. Tidal current is circulating clockwise so thal the current during ebb tide Hows
tandward in SSE direction and the cursent during flood tide flows seaward in NNW direction.

. The constant current is refatively small, of which veclor orients to approximately south-east
direction.

(3) River Conditions

1} River Network
River nctwork of Perlis State shown in Fig. 1.2.10 constitutes the Perdis river and nriga-
tion canals in MADA area. The Perlis ziver system has many complicated branch rivers which
are originated from mountain and hill area of Thailand intesnational boundary and distribute
in most of the state area. Main tributarics gather at Kangar into the Perlis River which orieats
to Kuala Perdis with forming very meandering path. MADA irrigation area located south of
the Peslis River containing [wo main canals, such as Arau Canal and New Sanglang Drain,
and well erganized branch channels connected to main canals. Water supply for the irrigation
area is provided from Kedan State via Arau Canal and New Sanglang Drain.

2) TFlood
Flooding in Perlis State occurs more or less during the monihis of July to December.
Flooding appears to be caused by heavy rainfalls of several day duration over the northern
arcas. Additionally, very gentle river gradient due to majority of fiat alfuviun lowland,
extensive tidal area to reach beyond Kangar and meandering siver feature with insufficient
_cioss seclion for river discharpe. Flood records in recent 10 years are tabulated in Table 1.2.4.
Flooding occurs occasionally in September. The flood prone areas in Perlis State lic in the flat



atluvial plain of southern and central regions as showa in Fig. 1.2.10. Flooding in Perlis State
is characlerized by extensive areas of shallow and gradual increase of flood water level which
remained high for 13 days in the most severe ¢ase before settlement of flood, so that it is not
so destructive to give a severe damage to houses and other struclures.

(4) Soil Conditions

The soil investigation was carried out by JICA at 7 points in the Kuala Pcrhs ar¢a and 4
points in the Kuala Sanglang area. And the investigation of the sca bed material wds carried out in
the surrounding area. In this section, a summary of investigation results is presenfed.

Somé of the subsoil profiles are shown in Fig. 1.2.11 (a), {b) and 12. The sumnrary of the soil
testing results is shown in Fig. 1.2.13 and 14. A top down description of the subsojl stratification
is given below. In the Kuala Perlis area, the first layer is very soft marine clay, the second is stiff
to very stiff clay, and the third is limestone or highly weathered shale. In Kuala Sanglang area,
the first layer is very soft marine clay, the second is meédium to shiff chay, and the third is
weatherd shale. The stratification of subsoil in Kuala Pedis is little more complicated than that
in Kuala Sanglang, because the Kuala Perlis area is focated in the southein part of Se[ul Lime-
stone Formation.

Considering the overall results from the whole investipated area, weathered sha!e. or limestone
lics al the depth of ~12 to -24 meters below ground level in Kuvala Perlis, and <15 to <28 metess
below ground level in Kuala Sanglang, :

The natural moisture conteat (Wn) of very soft marine clay constituting the top soil layer is
80 to 150% (Kuala Peilis; 80 to 120%, Kuala Sanglang; 80 to 150%), and this marine clay has a
very high compressibility. Concerning the strengih of this marine clay of which N-value is 0 and
the cohesion is very tow, however the strength increases according to the depth of stratum.
If facilities are constructed withoul taking any measures against the high compressibitity and lack
of stability of the marine clay, there would likely create problenss of subsidance, sliding and so
forth. .

The water conteal (Wn) of the second layer varies 10 to 40% (Kuala Pestis; 10 to 4074, I\uala
Sanglang; 20 to 40%), the compressibility is not high, and N-valug is 5 to 30 (Kuala Perdis; N 2
10). Thus, it is supposed to be stable enough to built light structures.

According to the resuvlts of the soil investigation, it is most imporiant to take steps to prennl
niishaps due to the very solt masine clay. :

(5) Characleristics of the Coast

Coastline of Peslis State exleads linearly from north to south in about 20 km. Langkam
“1stand, Kedah, Tarutao Island and smalt isfands off Kuata Peslis alfect re malkably the s¢a condi-
tion along the Perlis coast. Siltation caused by river sediment discharge and littoral drift under
the influence of waves and cureents has been a big problem for maintaining navigation channels.
On the other hand, beach erosion is a recent problem, where most of the Perlis coast excepl the
vicinily coast of Kuala Sanglang has experienced a severe beach efosion and rock embankment to
profect the land has been constructed. Beachline adjacent to Kuala Sanglang has moved 500
meless seaward in recent 10 years, where mangrove trees aie propagaling. In general, a cause of
beach erosion is a decrease of sediment supply from river due to construciion of dam or inlter-



ruption of littoral drift due (o constiuction of large scaled coastal structures such as breakwater,
(raining wall and jelly. However, none such structures could be found out along the Perlis coast.
Very minor cause would be supposed that beach retaining effect of vegitation was eliminated by
felling mangiove forest.

Recent beach line transformation of the coasts adjacent to Kuala Peslis and Kuala Sanglang
are ilfustrated in Fig. 1.2.15 and 16. Beach line of Kuala Pelis had recessed 60 meters of most
severe point for 6 years of 1964 to 1970. Up to now, beach erosion is still ongoing and the road
along the ¢oast of Kuata Peilis has been damaged severely and some part of the road is destroyed
compielcly The coast of Kuala Sanglang is also used to experience a serious beach erosion, that
is, 100 meter beach line recession during the year of 1954 to 1964. Since 1970, the recession of
beach line stopfped and the beachline in the vicinity of river mouth at Kuata Sanglang commenced
(o advance seaward. At the same time of1970, New Sanglang Drain was construcled connecling
to the Sanglang River. It is supposed to be some impact to change a sedimentation system of this
arca and promole deposition of sediment which is transported from the northern coast of Kuata
Sanglang.

(6) Siltation of the Navitation Channel

Siltation of the navigation channel is generally caused by deposition of siver sediment and of
sea-bed material suspende'd and transported by waves and tidal currents.

The Perlis State waterway network consists of the Perlis River and its tribuiaries covering
(hree forths of the state acea and the MADA irrigation system of which maina canals are the Arau
Canal and the New Sanglang Drain.

llowever, sedimeat volume carried by these rivers is supposed to be snotall as the catchment
area of Perlis is relatively small, and the agricultural area and forest vegitation sufficiently reduces
land erosion. For exanple, the water depth of the berthing area around the ferry jelties at Kuala
Perlis is well maintained paturally without any dredging works.

The results of fictd observation and suspended sediment measurements conducted by JICA
implicd that shoaling of the na-vigalio-n channel is caused by sediment tsanspori due to waves and
tidat eurrents rather than by sediment discharge from the river. The sea-bed material off the Peilis
coast is silty clay and is easily suspended by waves and transported by tidal curreats. In addition,
the extensive sedimeéntation area of the very geatle bottom slope increases the amount of sedi-
ment transported by the breaking waves and currents.

Most of the Perlis State coastline, excepting around Kuata Sanglang, 13 experiencing beach
erasion. In Kuala Sanglang, the beach line has moved seaward by S00 metess in the last 10
years due to sedimenl accumulation. Therefose, the general paltern of littoral sand drift system
in the Perlis coast is supposed that it originates at the mouth of the Perlis River and is deposited
around Kuala Sanglang.

I is very difficult to evaluate theoretically the shoaling rate of the navigation channet as
generally it depends on _m'éri)" combined factors such as geography, currents, tides, sand drift,
channel depth and soil condition, so that il would be belter to assess it from the actual field
data of maintenance dredging at site. At Kuala Perlis, maintenance dredging for a small arca was
conducted in 1969 and 1970. Unfoitunately, the records of the bathymetsic surveys before and
after dredging are 50 poof that it is not possible to estimate a siltation rate.
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In order to predict the shoaling rate at Kuala Perlis, the dredging records at Satun of Thaitand
are adopted. Safun Port lovated about 20 km noith of Kuala Perlis has similar natural conditions,
such as composition of coast soil, wave conditions affected by Langkawi Island and the other
istands and so on. Maintenance dredging of the approach channel, which hasa -3.5 meter watey
depth and is 17 km long, is carried out periodically with 'bathynwlr)' survey along the channel,
As a result of calculation from the bathymetric change befween 1982 and 1983, the annual silta-
tion rate is obtained as approximately 60 cimfyear. The siltation rate for Kuala Perlis is presumed
to be greather than this number as the wave conditions along the Perlis coast are more severe than
at Satun, where the channel is well protected against waves, being in a bay and sheltered by
islands,



Table 1.2.1 Mean Hourly Values of Tempeature (°C)
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Table 1.2.4 Recent Flood Records at Kangar

Water Level

No. Date Duration (day) at Kangar
i S N o (metersy

| Sept. 1972 2.84
2 Dec. 1972 7 264
3 ‘Avg. 1973 5 265
4 Dec. 1972 9 2.80
5 Sepl. 1976 13 3.11
6 Nov. 1976 5 244
7 Sept. 1977 8 2.53
8 Nov. 1979 9 2.70
9 Oct. 19850 6 268
10 July 1982 8 311
1 Sept. - 1982 s 258

(Elevation al Kangas: around 2. meters)

Table 1.2.5 (a) Refraciion Coefficient 2t Kuata Peslis

Direction
) WsW sw SSW S
\\'313_ Perind ]
4.8 s2¢ 049 059 094 078
305 0.56 0.77 085 0.74
-Table 1.2.5 (b) Refraction Coefficient at Kuala Sanglang
Dicection
: Wsw SW SSW S
Wave Period - L
48 swec ' 091 1.00 1.00 055
80 e 063 035 082 067
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Fig. 1.2.15 Beachline Transformation adjacent o Kuala Perlis
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1.2.2 The Present Condition of the Porls

{1) Kuala Pertlis Part

1) Geographical Conditions |

Kuala Perlis Port is focated on the northernmost stretch of the west coast of Peainsular
Malaysia, about 2 km south from the Thai border and aboul 10 ki southwest from the state
capital of Kangar. It is an estuary port built at the mouth of the Perlis River.

The sea area in front of the port is calm, as it is protecied from waves by Lanpkawi
Istand which lies about 30 km ofishore. '

The tideland which extends about 2 km from the coast consists of a shoaling beachs with
an average slope about 1f1600. This sante slope ¢continues out o a water dq}l!i of:i_boul 5m.

Both banks of the estuary are congested with small jettics, sheds for maripe products and
private houses. The town is located behind the left bank (see Fig. 1.2.7, Fig. !.2.8}.

The distances fo neighbouring potts are 19 km to Satun Port in Thailand (Fematang

district), 37 km to Kuala Kedah Post in Kedah Stafe and 34 km to Kuah Port on Langkawi
Island.

2} Port Activity
Kuata Perlis Port has the dua? function of a commercial porl and a fishing port.
The details of these functions are as follows.
a) Commercial Port Functions

The port funclions as a base for the passenger ferry service to Langkawi Island which
lies about 30 km to the west and for the passenger traffic with Thailand. It is also a base
port for coastal trade with Thailand carried out by smatll ships.

There are 8 passenger fesrics in service (ship type 50 — 130 G/T, max. draft 1.8 m)
and passengers for Langkawi Island are increasing annually, having reached 280,000
(round trip) in 1980 (see Table 1.2.6, 1.2.7). _ o

Cargo for Langkawi Islands is divided befween poitable size, which is shipped on the
passenger ferries, and large size cargo such as construction materials and p:ocessed foods,
which are transpoited from Kuala Kedah Port in Kedah Stale. _

Passenger transporiation to Thailand is carried oul by small boals of less than 10 Gf T
and the number of passengers is given as 160 000 max. according to past statistics but i
is eslimated o actually be near 300 ,000 (sce Table 1.2.8).

Coastal trade is mostly carried out by small ships of 20 or 30 GJT mostly to and from
the community of Satun in South Thailand.

According to customs statistics, the yearly volume of <argo handled at Kuata Perlis
Port is around 10,000 tons, about 90% of which is imports and {0% exports. Including
cargo not repotled, the volume is estimated to actually be about $ times

The main articles of trade include timber, i
machine parsls,
as exports.
b) ' Fishing Port Functions

Kvala Perlis Port is the largest fishing port in Perlis State bul it is about average when
considering all of Peninsular Malaysia,

this figure.
sh meal fertilizer and marine products,
charcoal, and fruits are as imporls, and food and light industsial goods,
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Table 1.2.6 Fertles in Service Between Kuala Perlis and Langkawi Island

{Janvary 1984)

Ferry I _Tn_af’f__wﬁ,iA Numbes of

Net Gross Passengers
1. Kijang Mas (Hovercrafl) 38.74 50.75 84
2. Pantas Express 31.69 60.59 70
3. Express 71.98 130.00 130
4. Bintang Utana 79.20 122.19 96
5. Pulau Singa 4548 55.55 94
6. Insan Jaya 62.00 10000 120
7. Ambar 5285 51.30 90
8. Kasturi 26.36 4529 60

Scurce: SEDC PERLIS — Research Data Januny 1984

Table 1.2.7 Number of Ferry Passengers

{Unit: persons’year)

Year Kuala Pedis > Langkawi L angkawi -» Kuala Pedis Total

1976 104,28¢ 82976 182,257
1977 121,991 £6,914 203971
1978 314,006 86,322 200,328
1979 : 125,362 107,534 232 596
1980 140970 135,595 276,565

Source: SEPU Perlis

Fable 1.2.8 Number of Passengers between Thaitand and Malaysia

(Unit: Pessonsfyear)

Yeat Inbound Quttound Jotal

1976 51077 59816 110924
1977 57,245 57233 118,478
1978 71,935 60,272 138,207
1979 75941 78535 154,476
1580 42,485 41,503 $4.258
(—-June) ’ |
Souroe: 1Bl



Three thousands and three fishermen are registered in Perlis State, and 18%, or 2351
of these, are registered in Kuala Pedis Port.

By race, 823 Malays, 33 Chincses, and 1,495 Thais are registered, this group being
characterized by a large number of immigrants from Thailand.

Four hundreds and forly eight boats, or 70% of the 664 boats registered in the state,
are based at Kuala Perlis Porl.

Most of these have inboard motors and ajthough max. GjT is 70 tons, most are Jeoss
than 25 tons. B

By type, there are 198 trollers, 137 gill netters, 79 seiners and 35 anglers (sce Table
1.2.9).

The cateh in 1982 was 31,720 tons, of which 92% were catched by seiners and
trollers (sce Table 1.2.10).

The main catches are horse mackerel, sardine, prawa, and shellfish. Nationwide hosse
mackerel is taken in the targest numbers, and prawns are highest in value.

Besides these boats registesed at Kuala Perlis, a monthly average of 470 Thai fishing
boats enter the port {680 at maximum), and produce an annual catch of atout 40,000
tons.

Table 1.2.9 shows the number of fishing boats by lype and by fishing method at
Kuata Perlis Port.

Table 1.2.9 Number of Fishing Boats by Type and by Fishing Method
at Kuala Peitis Port

fihingMethod | 1 | Pue | Gaypsin TeonNet | Hockand |

Type Seire Net p e Line Total

<10ton 45 72 1 128

10-- 25 ton 134 3 7 144

Inbosrd | 26—40tn | 17 a3 3 9 72
| 40ton< 2 33 1 3

Total 198 76 78 N Y 379

Out board ' 2 57 3 62

None Powered 2 5 T 7

Soarrce: Annnsd Fisherics Statistic Kedah{Perlis 1952

Table 1.2.10 Estimate of Marine Products by Fishing \lelhod
: at Kuala Perlis Port

(in 1982)
Trolless 5,600 Metric Ton
Seiness © 23600
Gill Netters 330 o |
Anglers i90
 Othess (Shelifish) ) 2,000
Total 31,720 Metric Ton




3) The Present Condition of the Post Facitities
a) Navigation Channel

Natural watesways formed by the flow of the Peslis River are used for the navigation
channel at Kuala Perlis Pori.

The width of the river at the estuary is about 150 m and a lowtide water depth of
about 2 m is maintained. Tideland developed by the accumulation of coastal drift sands,
and soil and sand flow from the river, extends from the estuary for aboul 4 km. The
\}.'ater depth of the _navigation chanael is about 60 cm at low fides, blocking the tiaffic of

- ferries and fishing boats. From 1969 to 1970 the navy carried out dredging of the water
route but as these efforts were insufficient, it has returnied to its original condition.

However, up to the now the alignment and water depth of the navigation channel
have been stable.

b) Berthing Facilities

Closely packed berthing facilities line both banks for about 1 km upsiream from the
estuary of the Perlis River. The main facilities, such as fish landing jetties for the fishing
boats and the ferry jetty are all located along the Ieft bank. On the right bank and along
the north channel where fishermen’s houses are clustered, the only jelties available are for
‘laying off and preparation of fishing boats (see Fig. 1.2.19).

 With regard to berthing facilities for the commercial port, there is only a ferry jeity
“and a concrete jetty constructed for loading ice.
. The fishing port has 16 landing wooden pier type jelties, of which one is a
MAJUIKAN facility and the resl are private. At each jeuly, a fish sorling area, an ice
. slorage, a refrigerater, waler and oil supply facilities, and an office, etc. are installed.

~ The area of largest jelty is 406 m? and together the 16 jellies lotal 5,247 m? (see
Table 1.2.11).

Table 1.2.11 Berthing Facilities at Kuala Peilis Port

' Féci!ity ' Whatflength | Stucture | Wharfarea | Administration Remarks
Commercial Porl
Facilities _ ;
" Fersy Jetty 32m | conceele 399 m? Marine leagth 32 m
Department width 12m
Concrele Jetty 12m | — ditto — 74m? fength 12m
width 6m
Fishing Poit Facilities
Landing Jellics 210m | wood S 247 m? MAJUIKAN,
(Total of 16 Jetties} | Private
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¢} Fishery Retated Facilities
i) Ice making plant

[ce making Size of ice Ice storing
capacily cube capacity
Peitis Iceworks LTD : 100 tonsfday 10 blocks/ton 350 tons

{Private Cqmpany)
Kiang Ais MAJUIKAN Perlis ¢ 50 tonsfday 7 blocksfton 350 tons
(Semii Goverament)

it} Refrigerator forice storing

MAJUIKAN Jeuty : 9 tons capacily I units
Private Jelties : 5 — 20 tons capacitly 10 units
Tofal capacity 100 tons

iit) Fish refrigerator (for fesh fish —5°C)
Private fetlies : 20 tons capacity 3 unitls
10 tons capacity 4 units

iv) Oil supply facitities (Cytindrical horizontal tank 15 tons capacity)
There arc 9 vnits with oil storing capacity 135 tons.
Fishing boats supply oit from private owned jeities.
v} Fish processing plant :  Syariakat Top Food {M) Sdn. Bhd.
This has modern facilities for processing and freezing prawns but preseatly closed
due to lack of raw prawns.

(2) Kuala Sanglang Port
1) Geographicat Conditions

K\aaia Sanglang Port is located in sourthernmost Perlis State, at the month of the
Sanglang River which forms the border with Kedah State. The estuary of the Sanglang River
has seen great changes in the last 10 years. An irrigation canal was dug along the south side
of the S:a'ng?a:ng River which now flows into a second new channel, paralled (o the canal,
which it joins: where they flow into the sea. The mangrove forest has spread offshore for
about 500 m from the original coast line due to the depositing of earih and sand in the
estuary (see Fig. 1.2.20, 1.2.21).

Tor this reason, the port facitities located on the Perlis State side of the old Sanglang
River were buried and the present port facilities were coustriucted -around the outlet of the
new irrigation canal, on the Kedah State side. The sea area outside the port, as at Kuala
Perlis Porl, is sheltered by Langkawi Island. The tideland extends 2 km offshore. From there
llie_ _seaﬂk}bt has an average stope of 1/400, until it reaches a water depth of about § m.

“The distances to neighbouring ports are 36 km to Satun Porlin Thailand, 20 km to Kuala
Kedah Post in Kedah State and 43 km to Kuah Pori on Langkawi Island.

2) Port Aclivity

Kuala Saaglang Porl functions only as a small scale fishing port.

The number of régisigred fishermen is 209, only 7% of the Perlis State tolal.

By race, there ase 158 Malays, § Chineses and no Thai.
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The number of registered fishing boats is 74, of which 56 (76%) have inboard motors,
All are less than 40 GfT and the majority are trolless (see Table 1.2.12).

The catch in 1982 was 2,955 tons or one eleventh thal of Kuala Perlis Port, There is no
landing of catches from Thai Ffishing boats (s¢e Table 1.2.13).

Table 1.2.12 Number of Fishing Boats by Type and Fishing Method

at Kuvala Sanglang Port
(in 1982)

. Fishing Method Trawl g:lx;: Gﬂggﬂﬂ 1‘;‘:?{) uo&l;nd Total

S <10wn L1izgn | 1 s 3 | 4 30(12)

10-25ton | 19¢12) | 1 2 ) 22(12)
lnboard §26—40ton | 3 | 1 4

40 ton < T | |

Total 39 3 7 3 P 56(24)
Out board 1w0eE) | 6@ | 16(8)
None board : 2 2

Note: { ) shows fishing boats belonging lo Kedsh S1ate

TFable 1.2.13 Marine Products by Fishing Method at Xuala

Sanglang Port
(in 1982)
Trawlers 1,600 Meiric Ton
Seiners 900
Gl netters 35
Anglers 0
Others 200
Tola! 2,955 Metric Ton




3) Present Condition of Port Facililics
a) Navigation Channel

A natural wategway, maintained by the force of the water flowing from the irrigation
canal, is used for the navigation channel. The outlei of the isrigation caral has become
surrounded by mangrove for about 560 m beyond the old shorcline, near where the
berthing facilities area. This has been planted during the past 10 years.

The widih of the waterway is about 60 m and at low tide water depth is about 20
‘em, limiting exii and ealry to even a small ship.

b) Berthing Facilities

A total of 12 fish landing jetlies, including one owned by MAJUIKAN, exist between
the mouth of the north isrigation canal and the concrete bridge 200 m upsiream
(see Fig. 1.2.22).

Each jelty has a fish sorling ares, an ice storage, a warchouse, and an office, but
there are no other lacilities. The total length of the landing jetties is 110 m and their
area is 900 m?.
¢) Fishery Related Facilities

The fishery related facilities around Kuata Sanglang Port are as given below.

i} 1ce Making Plant: nil

Ice is broughl in from Alor Setar or Kuala Perlis
ii) Refrigerator, Ice Stosage
‘The only refrigerator with mechanical equipment is al MAJUIKAN Jetty and the
rest are small storage for thermal insvlation.
+ iti) Qil Supply Facilities
MAJUIKAN Jelly = T unit (15 onis)
Private : lunit (15 tons)
iv) Therse are no other notable fishery related facilitics.
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1.2.3 The Poits’ Problems

(1) Kuala Perlis Port
1) Related to the Navigation Channel and the Basin

@ Since the port mouth is less than | m deep at low tide, feusies and fishing boats must

@

wait for high tide to go in and out. This hinders ferry traffic and restricts operation of
the fishing boals.

Since the basin in front of the wharves is narrow, there will be some difficulties in
maneuvering the larger vessels.

2) Related to the Ferry Wharves
(D The fercy terminal besth is only 32 m long, enough to berth a single ferry next (o the

@
(€)

pier. However as the arrivals and departures of ferries are bunched at high tide, this
length is insufficient. Fhe ferries must berlh side by side and passengers oftlen have to
climb over one or two boafs when boarding or unboarding, creating a serious safety
problem.

Also some inconvenience is felt by passengefs because there are no access bridges or
floating pier facilities.

The waiting room al the passenger terminal is small and offers litile senvice to tourists.
There are no special facilitics for berthing the boats {ransporting passengers (0 and
from Thailand, so they use the side of the ferry tesminal, the side of the restaurant
along the river, or the side of the fishing boat jettly making boarding snd unboarding
dangerous because of the targe tidal rage in waters level.

3) Related 16 Wharves for Freighters

@©

For cargo handling facilities, there is only one concrete jetty which is not used much.
Cargoes are transported by fishing boats or small ships and they berth at the fishing

- boat jetties or the embankment. Loading/unloading work is mostly done by hand.

(® Functionat facilities such as sheds and warehouses which support the commercial

port funclion are mostiy undeveloped.

4) Related to the Fishing Boat Jetlies

®

@@@ @O

Since operation of fishing boats largely depends upon the tide, the boats tend o
leave porl or return to port all at the sanie time. Therefore, the present limited
capacily of the facilitics makes landing and loading operations very congested. The
fishery jeltics have only shost face lines and are nol adjacent so that simultaneous
loading and unloading of several ships is not possible.

Thie to the large tidal range, operating time cannot be fixed.

Because water depth of the jelty is shallow, berthing of fishing boats at low tide is
difTicull.

Because no loading equipment is available, work is all done by hand.

Since the floors of the fish handling areas are made of wood and cobsolete, they are
unsanitary and greatly affect the freshness of the fish.

The areas for selecting, packing, and shipping the fish is narrow. Thege is o car
parking space and tracks are loaded on the road. Since there is no platform and
height is uneven, loading is inconvenient and inefTicieat.



5) Related to fce Making

@ With the increase of fish catches, the supply of ice is geiting short. The shortage is
covered by bringing in from Ator Setar and sometimes by imporls from Satun Post
in Thailand.

2) 1a the dry season, the supply of water for making ice runs short and irrigation water
nust be used.
The result is brown unsanitary ice, the use of which is liable to adversely affect the
freshness of the fish. )

(3 Due to the lack of ice, ice is shipped as soon as it is made and nol being properly
frozen, melts easily.

6) Related to Fishing Boat Repair Shops _ .

There is a small private engine repair shop but there is no hull repair shop for fishing
boats nor repair shop that can handle large mechanical parts.
7) Related to Processing Facitities of Marine Products.

There is a modern prawn processing plant sun by Syliakat Top (M) Sdn. Bhd. but opera-
tion is presently suspended and it is desired to make effective use of it again.

There are no other fish processing plants nor fish meal plants to process trash fish. Some
of the trash fish ase landed at the fish meal plant in Thaifand.

(2) Kuala Sanglang Port
1} Related to Navigatien Channel and Basin

(@ Because the approaching waterway is very shallow and lowtide water depth is only
20 ¢m, entrance and departure of large fishing boals is not possible,
Also maneuvering of ships inside the port is difficult.
For this reason, the size of fishing boals is limited and most are trollers or gill netlers
operaling in coastal waters. Large seiners cannot enter the hasbor. .

(2) Presenily landing jetties are instalted on both sides of the canal but when there are

many ships in port, or when fishing boals berth on both banks, it is so natrow as to
make traffic almost impossible.

2) Related to Fishing Boat Jettics

The present problems caused by wooden landing jeities are the same as those at Kuala
Perlis Post.

3) Related to Fishery Facilities .
Since there are no fishery related facilities such as refrigerating facilities, or ice making

facilities. Not only ice, but also fishery materals and equipment, foods, daily necessitics,
and supplies must be procured from outside.

For increasing the volume of fish catch in the future, it is indispensable lo'bﬁild larger
fishing boats as weli as to develop the related facitities.

—62—
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