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PREFACE

In response to the request from the Goveinment of the Kingdom of Thailand,
the Government of Japan decided to conduct the Study on Fishery Complex on
" Andaman Sea Coast and entrusted the study to Japan lntemainonal Cooperalion Agency

(JICA). ‘ '

- JICA sent to the Kingdom of Thailand a study team headed by Dr. 'laljl Endo
- TETRA Co,, IJd four times during the period from December 1995 to July 1997,

“The team held discussions with the officials concerned of the Government of
~* the Kingdom of Thailand, and conducted field studies at the study area, = After the team
- returned to Japan, further studies wcm made and the p’rcsent report was‘ prepared.

] hope that this reporl will comnbu!e to the promolzon of !he pro;ecl and to the
-en‘nancement of fnendly rclanons belwcen two counlnes

1 wnsh to cxprcss my sincere appzec;anon to the officials conceined of the.

- ngdom of Tharland for thetr closc cooperahon cxlended to the téam.

N | uiy,i997 _.

Kimio Fujita
~ President :
Japan Inlernatmnal Coopcratlon Agency




. July,1997 -
" Mr. Kimio Fujita '
President

Japan International Cooperation Agency

Tokyo, Japan |

Dear Mr. Fujita _ |
. L_c;m:; - of Transmittal

Wc are pleased to submit lhc teport on thc Study on Plshery Complex on the
Andaman Sea Coast in Thailand. The report contains the advice and suggestions of the
relevant authonues of the Government of Japan and the Government of the Kingdom of

“Thailand as well as the formulatlon of the above mentioned project.

This study was conductcd by TETRA Co., Ltd and System Science
_Consultants Inc.; based on a contract with JICA, dunng December 1995 and July 1997.
‘In this study, we formulated the master plan for development of _Phuke_t Fishing Port up
to the year 2012 and the short-term plan with examination of the feasibility for the
period up to the year 2007, :

In view of the urgency of promoting Thai tuna fishery in Andaman Sea and
Indian Ocean, we recomménd that the Government of the Kingdom of Thailand will
implement this Project as a top priority. :

We would like to take this opportunity to ex.prcss our gratitude to the relevant
officials of JICA, the Mitﬁsiry of Fbr_eign _Affairé‘, and the Ministry of Agriculture, - -
Forestry and Fisheries in Japan. We are also greatly indebted to the concerned officials
of the Department of Fisheries and Fish Marketing Organizalion, and the Embassy of
Japan in Thailand for their close cooperation and assistance extended to the team during
the preparation of the report.

Yours faithfully,

Ty b

Taiji ENDO

Team eader _
The Study on Fishery Complex
on the Andaman Sea Coast
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1. INTRODUCTION
1.1, Background of the Study

Thailand has a coastiine of 2,614 km with an excellent fisherics environment in the
Gulf of Thailand and the Andaman Sea.  The fishery sector is a major industry and
source of national jncome. With the establishment of EEZ by the countrics
neighbouring Thailand, the fishing grounds of Thailand have greatly decreased by
30 % since 1991, especially in the Guif of Thailand. Since bilateral agrecments with
Malaysia and Myanmar have not been reached, fishing operations by Thai boats are
restricted to Thai and Bangladeshi waters.  As a result, the fishing effort of fishing
boats from the Gulf of Thailand and from the Andaman seacoast has increased; but a
rise in fish catch volume has not been recorded from the fishing. grounds in the
Andaman Sea. Under these ciccumstances, the fishing operations in the Andaman
Sea should be controlled to maintain and nourish the stock.

Considering decrease of fish catch as mentioned above, a coopcrativc csiablished in
a city on the Andaman Sca coast has started preparation of purchasing a large purse

“seiner to develop tuna fishing. Long line fishing for catching tuna is opcrated by
Taiwanese and Chinese fishing boats. As a result, Thai fishermen are very eager to
establish joint-venture companies with Taiwanese firms in long line f }Shmg
operations, -

- large tuna processing and canning plants around Bangkok wh:ch are export onenled
. are under consideration for relocation to the southern part of Thalland where the
abour cost is comparatively lower than plants around Bangkok.

~ In view of the above sitvation, the Government of Thaitand is plannmg to construct a

- fishing port complex along the Andaman $eacoasl, incorporating an area exclusively
for export fish processing, in order to improve the fish marketmg syslem and to
cnhancc the fisheries industry,

ln conjunction with this plan,’ the Govcmmem of Thailand rcquesied tcchmcal '
cooperation from the Government of Japan to formulate a master plan and a short-
term  development plan on the Fishery Complex on Andaman seacoast. On
rt,cewmg the request, the Government of Japan conducted a preliminary study in
July 1995 and the scope of work (S/W) was agreed on between both governments,
‘Based on this agreement, JICA dispatched a sludy team and commenced the study in
January 19906, :

1.2, Objccu\ es

The objectives of the study are to formulate a masler plan to develop a complete
‘Fishery Complex on the. Andam’m seacoast to meet the urgent needs of current
fishing activities, and to conduct a fea31blllty Sludy for a project to be lmplemcnle(l
immediately. L .

1.3, Study Area

The study area will be the Andaman seacoast in Thailand and it will cover relcvant
areas such as the Gulf of Thailand and the surrounding arca of Bangkok.



1.4. Study Schedule

The study was carried out in two phases. In the first phase of the study, an
assessnient of the fishery sector in Thailand was undertaken based on existing data
and a field survey. A survey on natural conditions and a preliminary environmental
survey will be carried out at five proposed sites of the Project. The project sile was
sclected according to natural conditions, construction cost, and the social and natural
environment of the five proposcd sites. - In the second phase, a master plan for the
Fishery Complex was formulated and a feasibility study for a short-term plan was
conducted, ‘



2. OUTLINE OF FISHERIES SECTOR
2.1. Government Policies
2.1.1. Governmient Policics of the National Economic and Social Development Plan

The Seventh National Social and Economic Development Plan (1992-96) aimed to
strengthen the fishcries and fish processing industry by cnacting the {ollowing policy
measures.

o Promote coastal aquaculture for exporis and freshwater aquacullurc for (Iomcshc '
consumption. : : :

s Protect the environment and limil the destruction "of. mangrovc forests by
restricting the shrimp culture area (0 a maximum of 80,000 hectares. .

» Regulate the number of fishing vessels i in crder to reduce the ovcn,xp!mtauon of
reSources. : =

« Restrict the mesh size of fishing nets and ban the use of light attraction fishing '
methads. : '

« Fishing agreements wilh resource rich nallons such as Bangladcsh Myanmar
- India, Indonesia, Malaysia, ¢tc, : ‘

212, Natwml Fisheries Development Plan (1995 2001)

“The major poh(:ics and targets of the Nallonal Flsherles Developmcnt Plan (1995-
'2001) are as follows. :

(l)Improved living standards of fishcrmen and achievement of - sustaimble :
development  through efficient - resource managemenl are largeted in the
development of fisheries’ m Thai territorial walers. A sushmcd producllon of
1.7 million tons is targeted.

. (2)In the production and devclopment of the fisheries outside Thai ternloml walers '
joint fishing ventures wilh other countries wil! be promoted in compliance with
international iaws, Iargenng an annual catch of 1.8 mallton tons. . .

' (3)In fisherics related industries, improving the quahty of fish after catchmg or
" harvesting and raising the guality standards of processed fishery products will be.
- promoted in both exported and domestically consumed fishery products. The
production targel for exported fish is not less than one million tons per year (750
~ million baht) and fisheries production will be distributed in rural areas in order to
" keep domestic fish mtlsuniplioﬁ at more than per capita 30kg. .

: (4)Suslamablc development in aquaculture will be achlevcd The targets are to
increase production of coastal aquaculture for ‘export by five % annually and to
altain a total production of 555,000 tons in 1996, consisting of 250, 000 tons from
inland aquaculture and 305,000 tons from coaslal aquaculture.



2.2. Socloeconomy and Fisheries Sector
2.2.1. National Economy
(1) Industrial Structure

Gross Domestic Products (GDP) share of the manufacturing sector was 28.2%,
followed by commercial, services, agriculture, transportation, communications, and
other sectors, which accounted for 16.4, 12.6, 10.2, 7.4 and 25.2 %, 1especlively.

(2) Labour Market and Policy on Alien Workers

It is estimated that Thai induslrics suffered from an overall labour shortage of 1.36
million workers in 1996.  Approximately 700,000 foreign labourers are eslimated
to be workmg in Thailand, under Article 12 of the 1978 Work Act for Foreign
Immigrants, in the agriculture, conslruction, manufacturing and service industrics.

Following a modification of the Act mentioned above, cmstmg atien labourers were
registered with the Ministry of Labour as legal alien labourers in June 1996, This
modification will further enable the registration of new immigrants.

{3) Income Distribution and Pov erty Alleviation

Al!hough Thaitand has achieved economic growth in recent years, it is estimated that
income disparities have increased.  The ratio of the population in poverty in 1992

was estimated at 13 % for the entire country, 3.0 % in Greater Bangkok, 6.0 % inthe .

‘central, 11 6 % in the southern, 19.5 % in the nonhcastcrn and 15.5 % in the
" northern rcglons The population ratio in poverty in the soulhem rcgnon was the |
median for the whole country. S

‘In the Eighth Nahonal Eoonomlc and Social’ Dcvclopmenl Plan (1997-2001), a
national policy targeting a poverty ratio of 10 % was established and reduction of the
regional dcfferentlals through industrial decentralisation has been planned, '

. 2,2.2; Role of Fisheiles in the National Fconomy
' (l) Gross Domestic Product

~ Gross Domcslxc Product (GDP) in 1993 at thc currcnt market price was 3,161 bI"lOll
baht, of which 1.5 % or 47 billion baht was produced by the figheries seclor,

(2) Foreign Trade
1) Role of Fisheries Products in Forcign Trade

~In 1993 the total import value was 1,171 billion baht and the total exporl value was

- 951 billion bah! and the trade balance deficit was 219 billion baht. However, the

 foreign trade balaince of fishery products was favorable, with an excess of 69 billion

~ baht, with an exported fishery product turnover of 91 billion baht or 9.6 % of the
total cxpor( earnings. -

) Canned 'Ifllna

In 1993 the tuna canning industry in Thailand produced 230,000 tons, which
accounted for 20 % of the total world preduction, and made Thailand the second
largest producer after the Uniled States in 1993.  Most of this productlon has been
exported, and Thailand has beén the largest exporter of canned luna since 1985. In

© 1993 Thailand exported 230,000 tons or 46 % of the total world market in canned
tuna; and its major market was the US and the EU countries.



However, the tuna canning industry faced a domestic production shortage of raw
materials; _and it impor_lcd 402,000 tons of frozen twunas or 33 % of the world market,
which was the largest volome in the world.

In the face of increasing compelition in the world market, the unit price of canned
tuna decreased.  The unit price was 65 baht/kg in 1988 and 57 bahi/kg in 1993.
But it recovered to 62 baht/kg in 1995 and to 64 baht/kg in 1996.

3) New Markets for Exported Tuna

The Japanese fish macket pays a higher price for high qilalily tuna for sashimi, which

ar¢ a different specws from the raw materials used in canning in Thailand. The

fishety industry in Thailand has paid closer attention to the importance of the
- Japanese market and it has exported this tuna to Japan in recent years, :

(3) Tuna Canning Industry

Benefiting {rom lower labour costs and the low priced materials, the {una canning

“industry in Thailand developed during the 1980s, = From 1989 to 1994, the average
annual growth rate for canned tuna expott registered 4.8 % in volune and 2.6 % in
FOB value. The total export value of all canned food was about USSI 5 b:llxon of
which canned tuna formed about 50 %, or US$700 million,

Due 10 insufficient research and government policy papers, it was difficult to clearly -
estimate the pmspccls of Thai canning and other food proccssmg industries, where
tuna processing is dominant. However, the following is recommended for pollcy
implementation based on the result of a comparalive: analysis of manufacturing
systems of Thai tuna canning factories. - Firstly, large-scale canning factories using
imported tuna should be promoted . and suppotted. Sccondly, the ‘government
should hc!p these factories to improve their efficiency and rationality and to promoie
the induslrial conversion of inferior facmncs : :

(4} Food Supply

' Fishery producls are an’ im portant source of nulnhon for the people of T harland
- The fishéry industry provided aper capita corisumption of 26.3kg of flSh in 1994 and
" the Thai government set a per capita consumption targel of 30kg of fish.

2.2.3. Socio-economic Conditions in the Andaman Area .
(1) Southern Region _ .
1) Socloeconomic Conditiens in the Southern Region

Among the 76 provinces in Thailand, the southern region is composed of 14
-provinces encompassing a tolal land arca of 1,673 square kilometres with 7.6 million
inhabitants as of 1995.° The production infrastructure and: national wealth are :

extremely concentrated in the capital region. = The nominal Gross Regional Product -

* (GRP) of Bangkek and its vicinily was S0.9 % of the national aggregate in 1994,
while the soulhern region was 8.5 % or 307.5 billion baht. This figure is the
average ralio of other regions, excluding the area in and around the capital. In
terms of industrial structure, the agricullural sector remains predominantly ‘the
largest segment of the region’s economic aclivities, with a 36.0 % share. In the
agricultural sector, the main sub-sectors are crops and fisheries which have the
greatest share of the sector, each accounting for 47.5 %, and 32.5 %, respectively.
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Development Sfrategy of the Southeirn Regien

The main inputs stpposting the fulure cconomic growth of Thailand arc large-scale
developments in infrastructure, human development and a steady market supply.
The government commissioned a study on the Southern Scaboard Development Plan
(SSDP). The overall strategic objectives of the plan were set forth as: (i) Provide
additional maritime galeways to the country and ¢stablish an active maritime and
fishery presence in the Andaman Sea, (ii) Create competitive industrial locations and
trade and business centres together with new or upgraded towns to attract foreign
investment and creale job opporfunitics, (iii) Promote the development of
infrastruclure as part of the globalization of Thailand, ¢te.

Gross Regional Product in the Andaman Area
Regional Differences in GRP

The GRP in 1993 was 259 billion baht or 8.2 % of Thailand’s total GDP.  Per capita
GRP in the southern region was 32,000 baht or 60 % of the national avcragc

The GRP of market prlCBS in 1993 in the Andaman arca was 74, 857 million bahl or
_29 % of the southern region.  Per capita GRP was 1.4 times greater than the average
in the southem reglon

Role of l*lsherres Indusny in the Regtonal Economy

~The fishery mdustry‘ plays an 1mporla_nt role in the regional cconomy of the -

- Andaman area, The fisheries sector comprised 13.1 % of the province’s GRP in

1993, in contrast to 1.5 % of the mtmnal GRP average and 11.3 % of the GRP for

the entire southern area.
Labom Condltmns

Unemployment Rate

_ Accordmg to 1995 tabour and empioymcnl slatislics of the Department of labour'

Protection and Wclfare, ﬁhe uncmpfoymenl rate was 1.4 % in the soulhcrn region,
lower than thc national average of 3. 1 % ‘ :

Labom Demand

The major source of enmploymient in the Andaman area is the mbbcr oil palm and
fishery industrics. Du¢ to a shortage of Thai labour, many Myanmar people are.
employed ilicgally. ' '

Fish Consumption
Local Dcmand in hsh Consumpllon

“The total’ populanon of the six prownces in the Andaman area was 1 748, 000 in .
1993, It is estimated that the fish comumptton volumc was 44,000 tons annually

- In contrast; \hc‘1993 annual fish production volume was 820,000 tons. The

production volume greatly exceeds local demand, excluding fish carmarked for fish
meal; and the Andaman area is an imporiant source of fish supply in Thailand.



2) Fish Consumption Demand in the Tou vismi Industry

Tourism is hlghly prevalent in the Andaman area; and the number of tourists in 1994 .
was 262,000 in Trang Province, 659, 000 in Krabi and 2.1 million in :Phuket
Province. Fish consumption by tourists has contributed to the local cconomy.

2.3, Congitions in Fisherics
2.3.1. Condition of Fisheries in Thailand
(1) Fishing Grounds and Production

Fisheries in Thailand consist of marine fisherics, inland flshcncs, and aquaCu]lurc
‘Major Thai fishing grounds are located in and out of Thai territorial walers.
Territorial waters of neighbouring countrics such as the Arafura Sea in Indonesia,
Myanmar tetritorial waters, ctc. are main fnshmg grounds for Thai fxshenes where
{ishing is carried out with trawls and purse seines. :

The fishing §r0unds in Thai territorial waters arc located in the Gulf of Thailand
(304,000 km”) and the Andaman Sca (116,280 km?).

Marine capture fisheries are mainly carried out in the Gulf of Thailand. Of lhe total
fish landing volume of 2.752 million tons in 1993, 70 % or 1, 93 million tons were
landed from the Gulf of Thailand and 30 % or 0.82 million tons were landed from °
the Andaman Sea.

o (2} Fishing Gear

~ Fisheries in Thalland consist of commezcial and smal- scale hshenes Coniﬁicrcial
fisheries employ powcrful fishing gear such as trawls and pursc scines white small-

'~ scale fisheries use small traditional fishing gear and mcthods and operate on a
subsistence level. The production volume of small scale flshenes is about 13 % of
the total fish landing volumc :

(3) Fishing Season

_ There are two monsoon seasons in Thalland the southwest monsoon season between
May and Qctober, and the northeast monsoon season between November and April.
During the northeast monsoon, the watcrs of the Guif of Thailand become rough.

" In addition, the Nakhon Si Thammarat coastal region localed in the centre of the
Gulf of Thailand, is closed to fishing due to fish spawning activities and nurseries.
"Therefore, many commeicial fishing boats that are based along the Gulf of Thailand
move their fishing grounds to the Andaman Sea during this period.

2.3.2. Tishery Resources

There is still opportunity for future developmem of some . pelaglc fish such as
spanish mackerel, harefail scads, etc. in the Gulf of Thailend; and it is also possible
to increase the yield of pelagic fishery in the Andaman Sea. | " However, DOF has :
reported that demersat fish in both the Gulf of Thailand and thc Andaman Sea has . -
been overexploited

In contrast, the total landmg volume i in both the Gulf of T halland and the Andaman _
Sca has increascd gradually since 1985. These figures reflect the catch from both
Thai and outside territorial waters.

Due 1o a drop in the fish catch from the Gulf of Thailand, many fishing boats have
moved their fishing grounds out of Thai territorial waters.



2.3.3. Issuesin the Fisheries Sector

The major problems confronting the Thai fisheries sector are (1) fishing agreements
with neighbouring countries, (2) insufficient number of crew members, and (3) high
price of fuel.

2.3.4. Deep-sea Fishing in the Indian Ocean
(1) Tuna Resovrces in the Indian Ocean

The production of tuna and tuna-like species in the Western Indian Ocean is nearly
threc times the catch of the Eastern Indian Ocean, due to a concentration of purse
seiners in the wesl.

According to the Indo-Pacific Tuna Programme (pTP), resources of small tropical
oceanic tunas, skipjack and juvenile yellowfin and bigeye are underexploited in the
- Eastern Indian Ocean.

IPTP has also commented on the sudden increase of long line fish catches in the
Western Indian Ocean suggesting that this fishery could produce more, if fishing
effort were to rise. Whether this increased catch is sustainable, however, will
presumably be seen in the future, as Indian Ocean coastal countries are becoming
increasingly interested in long line fishing. :

(2) Turnia Purse Seine Survey by DOI‘

DOF has carried out tuna fishing surveys in the Andaman Sea and the eastern and
western part of the Indian Ocean using the survey vessels, Chulaphorn and Mahidol.

(3}' l‘ hai ’Ilma Oceanic I I‘lsherv Coopcralives (TOTFIC)

‘Under the DOF palicy to promote deep-sea flshmg, fishermen mtcrcsled in deep-sea
Afishing organised a fishermen's group to engage in tuna fishing in the Indian Ocean,
known as the Thai Tuna Oceanic Fishery Cooperatives (TOTF iC) in May 1996

4 “Tuna Fishing in  the Indian Ocean by Taiwancse Fishing Boats -

* The number of Taiwancsc tuna flshmg boals in the Indian Ocean increased from 185
S in 1985 and peaked at 393 in 1990. These fishmg bodts ccmsxslcd of mamly iargc-
o scale boals of more than 500 tons.

- In addnuon to these large-scale fishing boats, small-scale Taiwanese long liners have
opesated i in the southwestern area of the Java Sea, Sumatra Sea, and the Andaman
Sca since 1991.  Most of these smiall boats were based in Singapore or Penang in
Malaysia during the initial stages, but some of them have moved their mother port to

- Phuket. . In'1996, 100 long liners were based in Phuket.

(5) Tuna Purse Seine by Japanese Fishing Boats
 Japanese purse sciners operate in the castern area of the Indian Ocean. Japan has
- the right to operate 11 fishing boats in the Indian Ocean, - However, a segment of -
the purse seiners has moved their fishing grounds (o the Pacific Ocean, following an
expanded limit on the number of purse seiners in 1996. Thercfore, there were only

~ three Japanese purse seincrs, including one rescarch vessel, operating in the Indian
" Ocean in 1996.



2.3.5. Sunmmary of Fishing Activities in the Andaman Sea
(1) Existing Yishing Conditions in the Andaman Sea
1) Main Fishing Grounds in the Andaman Sea

Fishery resources in the Andaman Sca have also been overexploited.  As a result,
major fishing grounds in the Andaman Sca have expanded to the lerritories of
neighbouring countries such as Myanmar, Malaysia and Indonesia.  Some fishing -
boats also operate in the Indian Occan, '

2) Major Fishing Gear and Fish Production _
Otter board trawl and purse seines are the major fishing: gear employed in

commercial fisheries in the Andaman Sea.  Total landings by purse seines increased
from 96,525 tons in 1988 to 205,531 tons in 1993 in the Andamnan Sea.

The landing volume of otter board lrawlcrs also mcrcased from 175,022 tons in 1988
" 10 449,475 tons in 1993. : :

(2) Fish Landing Sites

There are eight main landing sites and only :lhrcc fishiﬁg ports which are managed by
FMO along the Andaman seacoasl. Thc_se fishing ports are located in Ranong,
Phuket and Satun, - ' '

2 3 0. Condltlon of Fxshel ies in Each Province of the Andaman Seacoast

* Muang in Ranong Province is the landmg site for the larges! fish catch volume, wnlh
an annual landing volume of more than 150,000 tons. Phuket: Fishing Port and
Muang in Satung Province are the secand Iargesl landing sites with a landing volume -

~ of about 60,000 tons annually These are the three largest fish landing sites along

- the Andaman seacoast -

The number of f:shmg boats rcgistered in provinces along the Andaman scacoast has '
"+ incrcased. Nearly 3,005 boats or 16.5 % of the total number of boats in Thailand
- were registered in this area in 1993, - However, many flshmg boats mlgratc from the .
Guif of Thalland during the northcasl MONSoON S¢ason. :

23, ‘? F actors to be lnveshgated in Seleclmg a Prq;ect Site from a I'lshéry Standpbint
(1) Influence of Fish Agents and Pmcessmg Factories on Fishing Boat Owners

Many fish agents and fish processing factories along the Andaman scacoasl own
their own fishing boats. In addition, they supply the operation expense, ice, and

- fuel for more than 50 % of individual fishing boat owners.  Fishing boats which are
supported by fish ‘agents must land their fish at the fish landing fac:lzlles owmd by
fish agents and use these facilities as lhelr base of operations. -

Only few flshmg boals are expecled (o transfcr o the néw fishing complcx

independently.  Therefore, the: number of fish agents and processing factories

transfersing to the new complex will greatly influence the number of ﬁshmg boats_
which will transfer (o the complex.



(2) Possibility of Moving the Fish Landing Site to Other Provinces

The majotity of the fish agents along the Andaman seacoast are also cngaged in car
sales, hotel busingsscs, livestock farms, etc., in addition to the fishery busincss.
Due to the complexity of their business dealings, it will be difficult for fish agents to
transfer only their fishing activities to another province, despite the favourable
lacation of the new fishing complex.

‘The fishing grounds of boals are located near their mother port.  Hence relocating
the niother port signifies a change in fishing grounds as well. - If only the location of
the mother port were to be moved, the distance to their fishing grounds would

* increase, in addition to operating costs.  As a result, rclocating the mother port to
another province would place fishermen under difficult circumstances.

(3) Fishing Boats That Will Be At{racted to the New Fishery Complex

The type of fishing boat which will be attracted to the new fishery complex is as
follows.

- o Bxisting fishing boats within the province of the project sile

o Fishing boats whlc‘h move and operate from the Gulf of Thailand to the Andaman
Sea

. + Fishing boats which operate in ihe Indian Ocean
. 24. Fish Marketing and Processing ‘
2.4.1, Summary of the Fish Marketing System in Thaitand

~There afe two types of fish marketing channcls in Thailand. One is thrmigﬁ fishing
- porls and fish markets ‘managed by the Fish Marketing Organlsauon (FMQ), a publlc
‘agency, and thc other is through fish agents and processing factoncs

(1) Fish Markelmg at FMO I‘lshmg Ports and Markets

' There are: eight fishing ports and three f:sh markels mauaged by the. FMO in

* Thailand. = The total volume of landed fish in the entirc country was 3, 400,000 tons

- (including inland fishery and aquaculture) in 1993, . Of this figure, 314,000 tons or

~ aboul 10 % of the total were unloaded at FMO fishing ports and transported to local

retail markets/processing factories, consumption areas, and processing factories

~ qutside the local area. Three fish markets are located in Bangkok, and in Samut

"Prakan and Samut Sakhon in the surrounding areas of Bangkok. The tolal
marketing volume of those markets was 499,000 tons.

- Major transactions of fish at FMO fishing poris and markets are carried out through
direct consignments and there are few auctions. Transaclions at the Bangkok fish
market is mainly through auctioiis and 74 % of the total handling volume at this
market was sold through auctions in 1995,

(2) Fish Mar kelmg Through Fish Agen(s and Pr ocessmg I‘acton ics

Many small and large-scalc private jelties exist along the seaboard,  Fish unloaded
at these private jetties is transported through tzaders who arg also jetty 6wners, to the
local refail markels and processing factories, consumption areas, and processing
factories outside the local area.

- All transactions at private jetties are direct consignments and there ate no auctions.
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2.4.2, Summary of Fish Marketing and Fish Processing Industry on the Andaman
Seaboard '

‘(1) Fish Marketing

About one half of the volume of landed fresh fish are locally consumed or processed

~ for surimi, or frozen and semidried in local factorics at the major fish landing sites,
excluding Phuket. The rcst is lranspor{ed to processing factories and fish markets
in Songkhla Hat Yai, Samut Sakhon and Bangkok. - A'small quantity is transported
to processing factories in other provinces on the Andaman scaboard and is also
exported overland to Malaysia and Singapore.

Frozen fish processing factorics imporl mackerel from Norway and shnmp from
Vietnam and Indonesia through the Songkhla commercial port.’ They also export
their product through Songkhla,  Frozen skipjack/tuna unloaded at' the Phuket
commercial port by Japanese purse seiners are transported overland to proccssmg '
factories in Songkhla.

In addition, fresh tuna untoaded at the Phuket fishing port by Taiwanese long liners
is transported by air to Japan through Phuket International Airport.

(2) Infrastructure Related to ’ll'ansportatmn

‘The major national road network is well © developed in - southern Thaﬂand
Therefore, fresh fish and processed fish products ate lransported by msulated and
rel‘ngeralcd trucks in the country.

There are also two commercial poris which serve as mtcmatmnal trade bases in
Songkhla and Phuket in ‘southetn Thalland :

© (3) - Fish Marketing Pacllllles

“The FMO ﬁ‘;hmg ports have the concrete wharvesfjettics.  In contrast, most of the
‘private fish landing facilities have wooden wharvesfjetlies. '

- There are many pnvate ice plants at the eight major fish landmg sites on the
~Andaman seaboard and therc is only one public plant in Phuket. Ice is sufficient in
. provinces atong the Andaman seaboard, except in Krabi. :

- 'All the processmg factories, exccpt the fish meal plam own their own cold storage
- facility. ~ There is only one public cold storage facility in Phuket which is owned by
Cold Storage Organisation (CS0O). '

There are scve'n'prwétc shipyards on the Andaman scaboard with slipways and
~ workshops for repa:rmg and consiructmg wooden flshmg boats

(4) Fish Processing Factories

‘There are more than ten modern flsh processing f facioncs consisting of two canning,

two surimi, and six {rozen and semidried factories, located around the fish landing . '

sites on the Andaman seacoast. These factories export most of their products and

only a small quanuly is ecarmarked for domestic consumptlon In contrast,

traditional processing factories produce dried fish, fish ballfcracker, fish sauce, etc.

Most of the modern processing factories currently located on the Andaman seacoast |
face such problems as a shortage of raw materials and labour, similar to factories in
Zone 1. As a resull, their operationat ratio is low (37 to 68 %).
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3. INITIAL. ENVIRONMENTAL EXAMINATION (IEE) AND SITE
SCREENING

Initial environmental evaluation wad conducted with the main objective being to
identify the preferred site for the Fisheries Complex, based on biephysical and socio-
economic environmental criteria and to set out; in broad terms, the scope of the
ElIA. ' '

3.1, Description of the Proposed Project -

This project, to plan, design and construct a ‘Fisheries Complcx (PC) -Was
conceived to meet that objective. It would have to handle the full volume of - both
the Thai nearshore fleet and foreign ( Taiwanese, Korean, Chinesc and Japancse)

~ deep sea fishing fleets wanting to process their Andaman Sea and Indian Ocean
catches.

Some key operating features of the FC which could have significant impacts on the
environment would be:

« fish processing facility for cleaning, freezing and shipping
«  shrimp processing (cooking) |

- e fish pmccssmg wasle treatment

o _ship waste {including bilge and scwagc) collcchon

_ .'_ ship refuelling
» ship servicing
e~ ACCESsS road consl:ucuon and (}pcrauon .

3.2, Proposed Port Sltes and Existing anronmcntal Londltlons

In 1995, the Government of l‘halland identificd five possible sitcs for a Tisheries
complex on the Andaman  Sca coast. Brief description of each site follows;
focusing on the bmphysrcal and Social envnronmema! scﬂmgs -

(1) Ban Bang Raet (Palian Rnel), 'l\ang I’rovmee (Slte No.f)

The Palien River site is located at the mouth of the Palicn River as is emptics into
the highly productive. The site is siluated in a mangrove forest, within a mangrove
conservalion arca. The bio-physical environment has a good biodiversity including a
very productive, csluarine area, as well as a healthy mangrove forest with a full
complement of wildlife, primarily birds, herptites and invertcbrates. Waler quality in
~ the estuary and near the site is excellent, with very minimal anthropogenic impact..

" The estuary has rich seagrass beds, dugong colonies as well as dolphins. This estuary
is a highly productive nursery area for many of the flsh mlpmlanl to lhe rc,glonai
Thai inshore fishery, - :
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(2) Ban Klua 1ai, Tyang I'rovince ( Site No. 2)

This site is located in the small village of Ban Klua Tai, on the West shore of the
Trang river about 4km downstream of Kantang Town. Various commercial and
industrial operations, such as charcoal, rubber and fishmeal production are located
from L5 - 2.0 km upstream of the village. Generally, the land-side bio-physical
cnvironment is highly disturbed with only a few remanants of the natural ¢cosystem
remaining;  consisting of small nipa palm stands and tropical rain forest, as well as
small mangrove stands. The river, at that localion is somewhat contaminated, with
scwage and processing waste.

If the complex is located at this site, involuntary resettlement will be necessary
causing major changes in traditional lifestyle which  may complelely reshape this
small village’s economy and social fabric,

- (3) Pak Meng, Trang Province ( Site No.3)

This site is located in a newly designated national park, Pak Meng village is
surrounded to the North and East by second growth mangrove forest and {o the
South by cleaced agricultural lands, including shrimp ponds and rice. ‘This site has
a rich bio-diversity, including seagrass beds located South of the village. It is highly
* likely that dugong colonies exist in the arca associated with the seagrass. Water
quality in the arca appears to be very good and indicales an optimal environment for

* seagrass - production and general marine fertilily. Infrastructure at this site is

' minimal in that power, water and waste management services do not exist. The
" proposcd site is located in a subsistence agricullural and small-scale tourism land
use arca, with no industrial or commercial entcrpris'es in the vicinity, '

4) Ban Khao ‘Theng Tai, Krabi Province ( Slte No. 4)

‘The site is located dlreclly on Phang Nga Bay, a sparsely populatcd shallow bay. The
“land use in the area is essential agriculture and fishing with about 1} semi-permanent
“trap nets being operated just off shore by several local fam;lles living in Ban Khao

Thong Tai, 1.5 km inland. The bio-physical envitonment, aside from the intrusion by

- the fishing operahons is pristine, with a ‘small sland of first growth mangroveé {rces.
‘Visually this area is spectacular, with the skylmc bemg broken up only by the.

limestone karsl istands scaltered around the offshore area. Broadly, this area has a

rich coastal bio- -diversity, ranging from unspoiled coastal tidal flats, to seagrass beds

and coral formations in the deeper waters. The proposed site has no services, (aside

from a low voltage power line that passes by along the road) or an adequate road

system to a transportaiion gateway. While the immediate site around Ban' Khao
~Thong Tai is not tourist(yet), the gencral area is a htghly valuable tourism zone.

~(5) Phuket I*lshmg Po:t ( Site No. 5)

“This site is locatéd mlmedlalcly adjoining the cxnsllng Phuket commercial fishing
- pierin‘an indusirial land use area. The actuat site for the facility has been cleared
~ of buildings and vegetation, thus is ready for construction. The cleared land plus
~ the surrounding second growth mangrove stand, is under the control of the Fish
* Market Organisation. On the West side of the channel are a farge number of actively
- used private fishing jetties. Combined with the government pier’s operations, the

aclivity in much of this ‘harbour area’ is related to fishing,
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Such high density of fishing activity, and a total lack of waste management facilitics,
has lead to a high lcvel of water pollution in the harbour and cut into the nearshote
arca of Phuket Bay. A number of significant biophysical feature exist in the siudy
area. First is a mangrove stand which fringes the Bast and South sides of the site
- and, secondly, remmnant fringing coral rcefs atong the small islands in Phuket Bay.In
terms of the social and human environment, the only sensilive feature is the sea
“gypsy village on Cape Tukkae. Given that the sitc already has heavy truck traffic and
must have good power supplies, the infrastiucture, in relation to other areas, is quite
advanced. -

3.3. Probable Environmental Eft‘ects

Based on a principally qualitative field survey, the impact of the proposed facility
on 37 environmental factors was assessed and a probable impact profile of each site
was prepared in Figure 3.1. These two broad groups were furlhcr Subdmded into the
following areas:

Natural Envitonment -

* ccosystems degradation, soil and crosion, hydrology and waler quahiy, air, noise
and odor : _

: Somal anmnmcnt - _ _
, © 50¢i0- ccononncs institutional and local customs cullurc and landscapc,
34, Summal y of the IEE/ Site Screemng Process

Thc IEE focused on the ~analysis and tabulauon of results focusing excluswcly on the
seleclion of a prefcrred site, rather then the de:ermmauon of the n¢ed for an BIA., -

‘The asscssment of the 37 environmental criteria used in the selection of a preferred
site is e.ummanzcd below for the flsherles Complcx on cnvlronmcnlal gmunds

(l) Ban Bfmg Raet (Palian River), Tlang Provmce { Site No 1)

“This site was ranked as’ in 5th place as a fishcry compicx site. Thls rankmg a
candidate s:le for the following euvuonmen!a! reasons; |

s This site is located in a coaslal mangrove foresl classmed as a ‘conservation’
-~ area, andas such the site is deemed to be very significant and totally protccted .

*. The need to drcdge a 3km+ access channcl would lead to scrious and potentially
~ chronic environmental losses. :

* ‘The need lo construct a new access road would require involuntary reseltlement
“of peoplc and would inflict permanent changcs to the local vﬂlagcs in terms of
very SIgnlflcanlly increased traffic, noise and air pollution.

(2) Ban Kluea Tai Trang Provinee ( Site No. 2)

The site is ranked 3% _and - this ranklng was based on 1hc followmg key
environmental reasons, :

+ 300-400 citizens would have to be resettled and in the proccss losing ‘the
community social structure and their historical identity in ‘Trang Province.

* A major and costly road construction work would require taking of agricultural
lands and the likely displacement of people. '
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| 3) Pak Meng, Trang Province { Site No.3)

This site was ranked 2nd as a fishery complex site. This ranking was based on the
following key environmental reasons:

This site is in a national park and as such, park policies do not atlow development
other then that designed to improve the park’s function.

The construction and maintenance of a long and deep access channel and/or
causeway could have drastic effects on nearshore fish  distribution and
production.

Pak Meng beach area would be in real danger of beihg fouled by accidental spills.

‘The access channel andfor causeway would cut across seagrass beds as well as
known dugong travel routes, interfering with these two nationally protected
envitonmentat features.,

Pak Meng would be in sericus jéopardy of being conipletely destabilized by the
influence of this large lishing complex.

" (4 Ban Khao Thong Tai, Krabi Province ( Site No. 4)

o This site was ranked in Sth place as a fishery complex site. This ranking was based
- onthe followmg key cnv:ronmcntal 1asons.

' The massive dredging and/or causeway oons(rucimn woufd irreparably dcgrade
~ thisarea ‘ :

" Both seagrass bed’ and (Iugdng are present in this area and any permancnt

- disturbance, such as fmm a fzshmg port; would most certainly eXti(patc the
~dugong. '

‘Accidents are bound % happen and thus the nsk of seévere degradation of Ihc :

cxccptwnaliy clean natural ecosystein and the cconomically robust, and growing, -
tourism industry from oil spllls bilge dlSChal'ch and sewage/garbage dumpmg

(5) I’huket Fishing Port ( Site ‘Jo 5)

Phuket is consxdcrcd the best location for the flshery complcx for both blO physwal :
and socxo CCONOMIC 1Easons.

Thc arca has been extensively disturbed and dredged. The developmient of a
fishery complex would only help to clean up the area, providing waste treatment
and proper handlmg of calch, reducmg the spo:hge rate and i mcreasmg profits to
the fishermen. :

* The mangrove forcs{ is under Ihe contrel of the Phuket ishilag Port and is such,
' clearmg of 1his area is not reslzicted.

There appear to be no mgmf:cam ncganvc socio-econonic 1mpﬂcts olher then
{rom the access road construction. -
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3.5, Conclusions |
Bascd on the evaluation of 37 environmental criteria at five possible sites for the
fishery complex, Phuket is clearly the first choice on environmental grounds. A
distant second choice would be Pak Meng, Trang Province, followed by Ban Klua
Tai, Bab Bang Raet and finally the Ban Khao Thong Tai in Krabi Province.
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4. SELECTION OF PROJECT SITE
4.1. Proposed Project Site

W | o |
o -Area for fiexible la)out of necbssary fac;lmes

On the basis of Scope of Work on August 10th, 1995, the Study Team made visits lo
the five locations of (1) Right bank of Palian River ( Ban Don Khiam) in Trang, (2)
Right bank of Mae Nam Trang {Ban Na Klua Tai) in Trang, (3) Pak Meng in Trang,
(4) Ban Khao Thorig in Krabi and (5) Fishing Port in Phuket. In addition to the
proposcd locations, the team was recommended, for the teain’s understanding on the
fishery activities on the Andaman Sca coast, to visit (6) Ranong, (7} Kuraburi, {8)
Takua Pa, (9) Tapu Lamu, (10) Thai Muang, (11) Langu and (12) Satun.

The Team made reconnaissance of the twelve locations as above and reviewed the
situation at each location from viewpoints of fishery, social econonmy, “and
engineering.

" Through discussion with DOF on the basis of results of the reconnaissance, the study

focuses on the five locations from (1) to (5) for selection of the project site.

" '4.2, Criteria for its Selection

The fundamental concept of the fishery complex is conceived to bf: promollon of the

ﬁshmg activities by:

Thai nearshore boats in the Andaman Sea, and

Dccp sca fishing vessels from Thalland to bc newly purchased plus formgn
. countries in the Andaman Sea and Indian Occan

The concept is expected to cover the ideal scale of famhlles for fisheries mduslry
such as fish processing and annexed facilities.

In exammmg the locations on the basis of Criteria, the pro;cct concept mcntloncd as’

‘above will be employcd The criteria for sclccung the project site are proposced on
' the basis of the aspects from planning and engmeermg, and lhc aspects from fishery
'and envnonmcnt at cach location, - .

Plan ning Aspects

«  Safe Manocuvring of Fishing Vessels

. Functional layout of the facilities |

. Utilities {Electricity, Water Supply, Sewerage )

«  Easy to Supplying Water for Processing and Clc'mmg Flsh Landmg lace. -

'+ Completed or Avalhbtc to Supply of Elcclncll)

2 Engmee: ing Aspects

«  Soil characteristics and topographic features for land reclamation =
+  Marine conditions (Waves) :

« Sedimentaion in channels and baisns

(3) Fishery Aspects

»  Number of existing fishi.ng boats and fish agents
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+  Dislance to fishing grounds
.  Conditions of transportation.
»  Available Human Resources for Processing Plants and Related Facilities.
(4) Eavirenmental Aspects
«  Ecosystem degradation
«  Hydrology and Water Quality
+  Air, Noisc and Odor
+ Socio- Economic Destabilization
. Changes to Institutional and Local Custonis
+  Changes to Cullure and Landscape
4.3, Evaluation of Proposed Locations

For identification of the project site, the proposed locations in the three provinces arc
evaluated on the assumption of landing fish catch as 100,000 ton. The five proposed
locations are ranked with giving marks of three grades of I, 2 and 3 which preseits
“most desirable”, “desirable” and “leasl desirable” respectively. T hcy are evaluated
 relatively on each criterion among the said locatlons -

: bxammmg the results, the locations of No.1, No.2 and No.4 are ranked low Pak
Meng and Phukel mark compelitive scores. Key criteria which leads to the
- evaluation resulf are land area for the FC and environment. In Phuket, insufficicnt .
" area in the proposed site might impede proper layout of the FC but there mlght exist
few serious impacis to the environment. In Pak Meng, sufficient area might be
available for ideal layout of the FC but lmpacts to ecosyslem might be coucemcd in

- operatlon of the FC.

‘Conservation of natural resources angd cnvlornmcnl is onc- of the most unporlant '
issues; which should be considered regionally and internationally with top priority. In
spite of advantage of Pak’ Meng in planning, the above comprehensive consideration
leads the conclusion thal Phuket Flshmg Port, - with cxpandmg ])l'O_]CCl area 10 the
outside of the canal is ldennﬁed as the project site. : -
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5. MASTER PLAN FOR FISHERY COMPLEX
5.1. Present Conditions and Futore Projections
5.1.1. Socioeconomic Conditions in the Phuket and Phang-nga Provinces

Phuket has made steady and substantial economic progress during the period of 1990
to 1994, The nominal GRP in 1994 was Bl. 20.1 billion with an average annual
growth rate of 7.7 %, and a per capita GRP of Bt. 108,652. The service industry,
which js made wp mainly tourism, was the largest industry and it comprised 24.6 %
of the Gross Provincial Products (GPP). The agricollural sector was the second
largest sector and formed 17.3 % of the GPP.  The fishery sector comprised 69 9%
of the primary industry, and formed 11.9 % of the GPP,

5.1.2. Fisheries Sector _
(1) Fisheries Sector in Phuket Province
- 1) Fish Landing Sites in Phuket

There are three landing sites for commercial fisheries in Phuket Province. The
largest landing site is Phuket Fishing Port located between Phuket Island and Siri
Islanid, and the other ar¢ small-scale landing sites.. The Phuket Fishing Port ‘is
“composed of the FMO Fishing Port located on the Sire Island side; and the private
’ landmg facilities arc located along Phuket Island.  Fishing. boats from other
provinces sell their fish catch maialy to fish agents al the FMO Fishing Port. In
order o resolve the congestion, the wharf and moonng space at the FMO F RShlng :
“Port were expanded in 1996, :

Japanese purse seiners which operate in the castern arca of the Indian Ocean, unload
their catch at the Phuket Commercial Port located in lhc souihcm part of Phuket,

'2)  Fishing Grounds and Fish Production

 The major fishmg grounds at Phuket are off the coast of Phuket lo Ranong (border of
. Myanmar) and Myanmar waters. In addition, some fish agents dlspa!ch their own
boats 10 the Indian Ocean, Malaka Stralls, ele.. :

The landing volume at Phuket decreased from 81, 379 tons in 1988 to 63 832 tons in
1993, ‘This was caused by a decrease in trash fish from 49,490 tons to 19,760 lons.
In contrast, the landing volume Of commercial fish mcreased from 29,869 tons to
37, 187 tons.

: 3) Main Fishing Methods
-Commercial fisheries employ trawls, purse seines, and long lines.
_4) Number of Fishermen and Flshing Boats ' ' |

‘There were 1,986 fishermen and employees in Phuket provmcc in 1995 " There
were 431 boats registered in 1994, of which 104 were ofter board {rawlers and 45
were pusse seiness. _
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As mentioned above, the main fishing grounds arc off the coast of Phuket and
Myanmar territorial waters for boats based in Phuket, However, the number of boats
has decreased in recent years due to the closure of Myanmar (erritorial waters,
damages incurred from the typhoon in Bangladesh, the transfer of fishing boats to
Ranong following infrastructural improvemeats of the Ranong FMO Port, etc.

(2) Phuket FMO Fishing Port
1) Landing Velume

The annual landing volume at the FMO Fishing Port decreased from a peak of
39,343 tons in 1989 10 24,558 tons in 1994, ‘This is mainly attributed to a decrease
in the landing volume of trash fish. The landing volume of commercial fish
fluctuated between 25,000 to 30,000 tons in 1988 to 1994.

(3) Number and Capacity of Fishing Boats
1)  Number Fishing Boats According to Fishing Methods

- According to the result of the ficld survey, there were 93 trawlers, 35 purse seinets,
and 71 tong liners (53 Taiwanese and 18 Chinese boats) utitising the FMO Fishing
Port in June 1996.

“The largest number of fishing boats using the FMO FlShlﬂg Port in one day was 38
- boals in 1994, 43 boats in 1995, and 48 boals from January to May in 1996. Mosl_ -
of these boals were purse seiners.

2) ' Capacity of Fishing Boats

. The capacﬂy of 'Thai fi ishing boats which use Phuket FMO Port are mainly 46 to 60
~tons.  Nearly onc half of the long liners were Taiwancse boals in the 30 to 40 ton
* class, but six 70 ton class fishing boats were also registered.  In contrast, Chinese
~ long line boats were iri the 170 ton class and larger than Taiwanese vessels. o

5,13, Projected Landmg Volume and Numher of Boats
- (1) Developnient Potentral in ihe Indlan Ocean

Purse seine fishmg will larget skipjack and yellowfm and long line fishing will

* target yeltowfin and b:gc)c in the Project, Fishery resources should not be exploited -
higher than the MSY level for sustainable development, Exisling studies have
indicated the possibility of developing skipjack and yellowfin stock in the Indian
Ocean. -

(2) Develepnient Potential in the Andaman Sea

- :Fishery experts - have indicated that developing fisheries on the commcntal shelf o
without a knowlcdgc ‘of its resource condilions would cause an overexploitation of
‘whole resources in the Andaman Sea.. As a result, production volume will be kept
at cmshng lcvels in view of resource conditions and development plan
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(3) Projcction of Fisheries in Phuket
1) Introduction of Stock Management for Qffshere Fishing

Fishery resources have been overexploited, and CPUE (per hour) has decreased both
in the Gulf of Thailand and the Andaman Sea.  Although development of offshore
fisheries in Phuket also has ended, the introduction of fisheries based oa resource
management is vnder consideration. FMO and DOF must manage the fishery
industry to foster and conserve [fishery resources, and to introduce resource
managenient for sustainable development in order to maintain present levels.

2) Conversion of Present Fishing Methods to Tuna fishing in the Open Sea

The objectives of the Project are to develop not only coastal fisheries in the

- Audaman Sea, but also tuna fishing in the Indian Ocean. In order to achieve
development of the latter, TOTFIC was established to investigate the potential for
tuna and skipjack purse seine fishing outside Thai territorial waters.

Thai fishermen have become intercsted in luna long line fishing in recent years, with

~ the intention of operating the joint ventures with Taiwanese fish agents. Taiwanese
and Chincse fish agents have begun techaical transfers of tuna long line fishing and
startcd test operations by Thai fishermen since the end of 1996. Tuna fishing is
expected to play an important sole in the prospcclwe development of Thai fishing -
based at the Phukel Fishing Port. : S

'(4) Projection of Fishing Boats in Phuket -
i) l*lshmg Boats in Oﬂshore I‘lsherles

In view of the exlsimg c1rcumslances 1l is not hke]y that there will be an mcreascd
number of fishing boats from ofher proviaces or new investments in fishcrics which
‘will increase the number of f!shmg boats in Phuket Province. It was concluded that
the number of trawlers and purse seiners al the FMO Fishing Port was currently at
‘maximum and that any ncw boats in fulure would simply be the replacement of
depreciated boats. : -

2) Number oi' Long Liners

" Taiwanese tong liners have shll‘lcd thelr base port frOm Smgaporc to Pcnang in
Malaysia, and then to Phuket in pursuit of convenient short culs 10 flshlng grounds in
the Indian Ocean. Of these three ports, the MO Fishing Port in Phuket is the
nearest to the fishing grounds, and there arc daily direct flights to Japan, the

~ consumer site, from Phuket international airport. - Therefore, long liners that are

- based in other poris would be allracted to the FMO I‘;shmg Port in’ Phukel ifit is
- develtoped and expanded :

" With the introduction of Chmesc long liners in 1996 there has been a shift from
Taiwanese 10 Chinese boats. '~ There weie 100 long liners, composed of 75 Chinese
boats and 25 Taiwanese boats at the end of 1996. - Local fish’ agenls are prcsently
planmng to double the number of contracted boats in 1997 :
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However, local fish agents construcied the private jeity along Phuket Isfand for 70
long liners at the end of 1996, due to the small-scale and the congested conditions at
the EMO Fishing Port . Based on these circumstances, it is estimated that about
200 long linc vessels will be utilising Phuket port as a base by the short-term target
year of 2002. Of this figure, 130 fishing boats are anticipated to use the FMO
Fishing Port and the remaining 70 will use the private jelly on the opposite bank.

It is estimated that the number of long liners will increase to about 300 in 2012 since
there is a bigh possibility that Taiwanese boats will transfer their base port from
Penang to Phuket following improvements to the FMO Port.

Conversely, many Thai fishermen have become interested in tuna long line fishing
due to the success of Taiwancse and Chinese long liners. A Thai long liner has
“carried out test operations since the end of 1996.

3) Number of Tuna Purse Seines

Currently, TOTFIC is promoting tuna purse scine fisheries in the Indian Ocean, and
it has drawn up a plan to purchase threc purse seiners.  Rapid development of tuna
purse seine fisherics in Thailand is viewed as difficult, due to the high initial
investnent cost,  TOTFIC’s plan is to purchase one purse seiner by 2002. Tt also

~ will be able to purchase another. two boats by 2012, if the operation of first boat is
successiul.

There are presently two Japanese purse seiners 0pcralmg in the Indian Ocean whlch.
are expected to continue their activities, :

(5) Projection of Fish Landing Volmne in Phuket’
. 1) Landmg Volumc of Offshore Fisher ies

- The landing volume of offshore fishcrics i is not antl(:lpatcd {o increase rapzdiy since -

 the industry has been adequalely modernised and motorised, and ﬁshery 1CSOBICES

" have been overcxplo:ted "The fish landmg volume of trawlers and purse seiners at :

the FMO Port will be Himited to the existing volume (62,000 tons) for the next ten -

- years, despite the introduction of fisheries based on resource management, '

2) Fanding Volume of Tuna Long Line Fishing in the Indian Ocean

* The annual landing volume of a tuna long liner is estimated at 133 tons per boat, of

which 80 tons are exported.

Approxiniatcly 200 fishing boats are expected to be in operaubn in 2002 and the
~annual fish landing volume of tuna long !mers is csumated at 26,600 tons, of which
115,960 tons will be exported.

3) Landing Volunie of Tuna Purse Sciners in the Endian Ocean

The annuat fish fanding volume of one Thai pugse seincr is estimated at :2,8_80 tons,
= baséd on the results of the trial operation of the DOF rescarch vessel.

~ In contrast, the current annuat fishing landmg volume of a Japanese purse seiner was
4,950 tons,

4) ijcctcd Total Fish Landmg Yolunte in 2002 and 2012

Based on the projeclions ‘described above, the number of fishing boats and their
landing volume was estimated. The estimations are shown below.
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Number of fishing boats
— The number of existing fishing boats is not expected to increase.

—~ About 70 foreign tuna long line fishing vesscls arc anticipated to use the new
private jelly on the bank epposite to the FMO Fishing Port that was under
construction at the end of 1996, These boals are expected to continue using this’
jetty in future and they will not use the FMO Fishing Port.

Landing volume on the FMO Fishing Port and Private Facilities

The estimated landmg volume at the Phuket FMO Fishing Port is 92,070 tons in -

2002, 95,660 tons in 2005, and 111,130 tons in 2012.  Conversely, the csumatcd
landing volumcs of the private facilities are 9,310 tons for each year. . *

The estimated total landing volume for Phukel Fishing Port is 301,380 tons in 2002
and 120,440 tons in 2012. ' :
The estimated landing volume for the Phuket FMO Plshmg Port is 92,070 tons in -
2002 and 111,130 tons in 2012.

The est;mated landing volumc for the FMO Fishing Port and pnvate facnhlles are
~ shown in the table below. ' -
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Table 5.1.3 (1) Number of Fishing Boats Unloading Fish at Phuket (2002,20035,2012)

Type of FL.Y 2002 2005 2002
Fishing Boats ~ {tonfyear/boat) N v N v N v
(Boat) (tonfyear) _(Boat) (tonfyear) (Boat) {tonfyear)
Off Shore Fishing 1,348 46 62,000 46 62,000 46 62,000
Tuna Long Line
China Taiwan - 183 80 10,640 93 12,640 130 17,29¢
Thai 133_ 50 6,550 62 . 8,240 100 13,300
Tuna Purse Seine )
- Japan 4,930 -2 93500 2 9,800 2 9,500
~ Thai 2,850 1 - 23880 12,880 .8 8640
Total ' 179 92,070 206 95,660 281 111,130

Remark  FLV; Fish landing volume{tonfyear/boat)
N Number of fishing boat
© V; Total fish landing volume(tonfyear)

Table5.1.3 (2) ~ Fish Landing Volume at FMO Fishing Port in Phuket (2002,2005,20]2)

Type of - FLV 2002 2005 2012
Fishing Boats (tonfyearfboat) = N v N RY; . N Y
L , ' {Boat) {tonfyear) ~(Boat) (ton/year) (Boal) (tonfyear)

Off Shore Fishing 1,348 B o 0 0 0 o

Tuna Long Line R : o

* China Taiwan . 183 70" 9,310 70. 9,310 0 9,310
Thai S 1 o 9 g © 0 -0

Tuna Purse Seine : . o Lo :

Japan - - 4,930 o 0 0 0 0 0
Thai = - 2,880 0o 0 o e 0" . 0

Total . E _ 70 9810 - 70 9310 70 9,310

Remark  FLV; Fish landing volume{ton/year/boat)
: N ; Number of fishing boat
V' Total fish landing volume(tonfyear)
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5.L4. Fish Marketing and Processing
(1) Present Condition of Iish Marketing and Processing at the Project Site
1) Fish Agent

There are eighteen fish agents in Phuket and ten of them are engaged in business at
the FMO Fishing Port. The remaining agents operate on the opposite side of the
FMO Fishing Port. .

2)  Fish Transaction System

All fish landed on Phuket Fishing Port are transacted through fish agents,
Transactions at private jettics arc all carried cut through direct consignments,
~ Transactions al the FMO market are conducted through direct consngnménis and
- auctions.  However, the number of transactions carricd oul through dircct.
- consignments is higher than transactions madc through auctions..

~ 3) - Fish Marketing Yolume and Destination of Fish

In 1994, 24,000 tons of fresh fish were unloaded at the FMO Fishing Port.  Of this

volume, 16 % were consumed locally and the remainder was transported oul of the

province. Major destinations outside the province were the FMO market and
- processing factories in Samut Sakhon and Bangkok. Their share was 27 % to
_ Samut Sakhon and 26 % to Bangkok. The remaining 19 % was transporied to Hat

Yai / Songkhla and 12 % was sent to Phang-nga, Krabi and Trang. Somc fresh flsh
- was expoited to Malaysm and Singapore, but the volume was quite smaH

In addition to this fresh fish, frozen skipjackfluna which was unloaded at the
~ commercial port were transported o processmg faclorlcs in Songkhla. This volume
was 14,000 tons in 1995. ‘ S

Fresh tuna which was also !.axidcd at the Phukel Commercial Port :by Taiwanese and
Chinese long liners, was transported by -air: from Phuket International Airport to
- Japan through fish agents. This voluine was about 500 tons in 1995 which rose to
.. 'about 1,300 tons in £996, o :
4) I‘lsh nanspontSystem '

Fish is transported by air or Jand from Phuket. Fresh tuna is transported by air from
“Phuket International Air Port 1o the Japanese market. Most of the fish agents own
their insulated/refrigerated trucks. - There are several transporters in Phuket, bul
their operations are limited.

' 5.2. NATURAL CONDITIONS AT PROJECT SITE
5.2.1. Meteorology ' '

- Southern Thailand is sitvated in' the torrid zone and affccted by the two iroplcal
“monsoon scasons as south-west (SW) monsoon and norlh east (NE) monsoon
season. :

§)) 'iempemmre

Mean temperature is 28.1 Celsius, mean maximum temperatute is 31.8 Celsius, and
mean minimum temperature is 24,1 Celsius.
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(2) Relative Humidity
Mcan maximum relative humidily is constantly from 85 % to 93 %,
(3) Rainfall

At Phuket, mcan rainfall records have been little in the NE monsoon season as
between 20 mm and 60 mm, However, mean rainfall in the SW monsoon season was
in the range from 200 mm to 400 mm.

{4) Wind

Significant winds blow in the direction of west in the SW monsoon season and NE
ot E in the NW monscon scason. Frequency passing southern Thailand is low as 4
typhooiis per year as average.

5.2.2. Marine Conditions
A1} Tides

The area on the Andaman Sea coas has high tidat range up to 2.44 m during a spring
tide. nghesl High Water Level is 4.0 m above the chart datum.

(2) Wave

Accordmg the continuous wave measurement for 5 months from June in 1996, 80 % .

of measured waves is less than 0.3 m and wave periods between 7 and 10 seconds
are predominant. The record shows that mean values of H,; varies from 0.14 to 0.26
m and swells are recorded as mean values of T from 8.12 to 13.85 seconds.

‘Wave hmdcaslmg was conducted to obtain statistical wave data for the design. The :
- following table indicates the wave data.

Table 522 Offshorc Wavc Helght for Retorn Period

- . _ 10 year n,tum penod ) 30~ycar relum penod
Waves from SW monsoon ' 38m . . 40m-
Waves from NE monsoon 0Im o 09m

3 Sampiing and Analysis of Seabed Material

Seabed material is of fine Sa'ndy silt and movement direction of seabed material is
mainly from south to north T

5.2.3. Earthquakes
() Outlme of Ealthquakes in Thailand -

The epicentres of tremors felt in Thailand are concentrated in regions of aclive faulis
in the northern Thal!an_d It also be concerned that the epicentres are not identified in
- the southern Thailand. Phuket in southern Thailand is categorised in Zone 1.

(2) Seismic Coefficient

Horizontal seismic coefficient ( Kh ) in this project is determined to be 0.05.
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5.3. Relocation of Fish Processing Factories
5.3.1. National Pelicy on Relocation of Factorics
(1) Governmment Incentives for Factories to Relocate

The Seventh National Economic and Social Development Plan was prepared by the
Government of ‘Thaifland with scveral major objectives, one of which was to
redistribute income and regional development. Based on this objective, the
Government of Thailand initiated a policy to relocate processing laclories from the
surrounding area of Bangkok to other tegions, in order to promote environmental
conscrvation around Bangkok and to resolve the regional disparitics between urban
and rueal areas.

A Board of Investment (BOI) Notification on investment incentives were announced
in 1993. 'BOI divided the country into. three zones and enacied a policy of tax
exemption privileges for firms investing in that zone.  An outline of the three zones
arc given below. o

“Zone 1 Bangkok, Samut  Pracan, Samut Sakhon, Pathum Thani,
. Nonthaburi, Nakhon Pathoin.
Zone2 Ten provinces around Zone 1 such as Samut Songkhram, -

Kanchanaburi, Ang Ihong, Saraburi, ete.

Zoned o SOu_lhem, norlhern, 1_10rlheas!ern, castern parls of Thailand and
. Laem Chabang Industsial Estate, excluding Zone 1 and 2.

(2) Present Status of Indusirsai &one Developmcnt

lnduslnal zoncs in 'lhalland have developed rapidly due to energehc investments
‘ :since 1987. At present, there are 52 mdustnal zones, mcludmg thosc under
construclion. :

There are two lypes of induslrial zone developers. One is the Induslrml fstate of
Thailand (IEAT) under the Ministey of [ndustry and the olhcr is pnvate firms.

- On the other hand, there are also lwo categoncs of mdus_mal zone use.. One is the

- General Industrial Zone (GIZ) and the other is the Export Processing Zone (EPZ}.

General industry firms are found in the GIZ and firms which export more than 80
percent of their products are placed in the EPZ.

In actuality, the majority of the industrial zories are either G1Z or a combined form of
GIZ/EPZ and thére are few zones that are excluswcly EPZ. Thc mdusmal Zongs
‘are operated and managcd by IEAT or a private firm.

Most of the private industrial zones dcvcloped reccnlly are ]omt pro;ects wnh !EA’I
in the planning, conslrucmn aund operation of these zones.

Industries operating in an IEAT industrial estate receive various privileges such as :

the one-station service (one central point for submilling and receiving notifications
and approvals).

In addition, firms operaling in an export processing area (EPZ) are granted various
exemptions.
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Industrial zones in the southern part of Thailand were developed and constructed as
part of the Southern Sea Board Development Project.  But there is only one
industrial zone with an EPZ in Sengkhla. Fish processors are an export indusiry.
Therefore, industrial zones with an EPZ for factories relocating from Zone 1 need to
be developed and constructed.

© 5.3.2. Outline of Fish Processing Industry
. (1) Processing Industry and Raw Material Demand

The fish processing industry in Thaitand is comprised of the modern canning and
frozen food processing industry which aim at exportation and the traditional
processing industry manufacturing fish sauce and salted/dricd fish.

The number of salted/dricd fish processing faclories has nainfained  an
overwhelming majority  from 1985 to 1993, but their numbers have been
decreasing annuatly. In contrast, the number of frozen, canned, and fish meal
factories have gradually increased.

The raw materials for processing are mainly used for domestic fishety producls.
However, processing and re-exporling imported raw materials have been the recent
trend, due to an increment in raw malerial demand in thc aftermath of rapid
development in the modern processing industry,

There were 1,370,000 tons or 42 percent of the total processing materials of
3,280,000 tons which was used by fish meal factorics in 1993, Canning and frozen
fish: industries processed 30 percent-and 25 percent of the tolal raw materials,
respectwcly :

(2} Prosent Status of Frozen hsh Industry

“The frozen fish' mduslry is representative of the proccssmg mduslncs targeling
. exportation; and its ma_]or source of raw matcrials ate shrimp, squid and white meat,
~ fish. : : !

The producllon volume of frozen shrimp mcrc‘%scd from 127 877 tons in- '1989 to

© 243,858 tons in 1993; due to the development of black tiger (penaeusu monodon)
‘eolture, * In contiast, raw materials of other frozen products have to be imported duc
to difficulty in securing local inaterials as a 1esult of decreased fishety resources.

There were 129 frozen fish factories registered in Thailand in 1993; and 834,000
tons of raw materials were consumed by these factories. Frozen fish factorics in
Thailand are concentrated in Samul Prakan, Samut Sakhon in the suburbs of

- Bangkak, and Songkhla. ~ More than 60 percent of the total volume of raw materials
were processed in these three provmccs in 1993.

(3) Plesent Stalus of Canncd Fish Industry .

- The produchon of lhe canned fish has oonlmued to increase steadlly, and it has more
' or less maintained a production volume of 400,000 tons since 1990. The export
* volume of canned fish increased from 140,000 tons in 1985 to 410,000 tons in 1993,
Export value also increased from US$285 million in 1985 to US$1,205 million in

1993.  About 60 percent of this value was comprised of canned tuna or skipjack,
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There are 52 canning factorics in Thailand and their total production volume is
580,000 tonsfyear. However, their operational ratio is low because of a shortage of
‘raw materials. '

Nearly 80 to 90 percent of the raw material supply for canned tuna factories is
imported.

The world production volume of canned skip jack/tuna steadily increased from
800,000 tons in 1985 to 1,100,000 tons in 1989 and stabiliscd at 1,100,000 to
1,200,000 tons since 1989. Canned skip jack/tuna produced in Thailand arc mostly

“exporled to foreign countrics such as the USA and EU. * The production volume in

Thailand increased from 90,000 tons in 1985 to 230,000 tons in 1989. Exported
canned tupa remained stable at about 230,000 tons from 1989 to 1995, with ‘the
exception of the twao year period from 1991 to 1994 (270,000 tons to 280,000 tons).

{(4) Present Status of Fish Processing Factories in Zone 1
1) - Number of Factories According to Type of Processing

In 1996, there were 115 fish processing factories that were members of the Thai

" Food Processor's Association (TFPA) and the Thai Frozen Food Association (TFFA).
in Zone 1. They consisted of 43 canneries and 72 frozen food processmg facloncs
Few factorics proccsscd only onc smgic species. = :

" These 43 canneries were composed of 19 sklp;ackftuna cannencs ‘md 24 marine -
- product factories. : -

2} Problems in Fish Processmg Industry

“'The fish processing industry developed under a systcm of {nexpensive and stable
- supply of raw materials, low labour costs, and a sufficicat supply of MANPOWET. :
- However, it has become difficult to secure tow priced domestic aterials in recent
- years because of detenoralmg fishery resources.. ‘Moreover, the fish processing
“industry in Thailand is facing a turning poml because of lhc high ‘cost of labour -

" brought on by the developmenl ofmduslncs ' '

- Fish proccssmg fac{orlcs in Zone l prcsently facc many pmblcms T_hc major
’pmblems are as follows. - i 3 _

Shortage of raw materials

Shorlagc of manpower and a shift of human resources to other mdustncs such as
electronics :

High tabour cost

Low international market price

“Low qu:ality of raw materials

+' Traffic congestion of the surcounding area

¢ Unloading and loading porl congestion
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5.3.3. Estimated Fish Processing Factories Attracted to New Fishery Complex
{1} Selection of Processing Indus(ry Targeted in the Project

One of the objectives of the Project is to construct a ¢xport processing zone as a part
of the fishery complex in order to resolve the issues of high labour cosl, securing
manpower, cnvironmenlal problems, and to give firms a compelitive cdge by
developing an efficient operational system.

The processing industries targeted by the Project are frozen and canning factorics.

The raw material used in the frozen food industry are mainly fish/shellfish landed
domiesiically, whereas the canaed skipjack/tuna industry imports 70 to 80 percent of
- ils raw materials.

- Major raw materials of the frozen food indusicy are shrimp and squid. The supply
and demand of these materials in the coastal zones is balanced, - Therefore, if frozen
food processing factorics located in the surrounding arca of Bangkok move to
southern Thailand, the balance in the supply and demand will be destroyed and
additional expenses will be necessary 1o procure raw malerials and transportation.
Therefore, frozen food companies are not considered suitable targets for the Project.

" In contrast, the _canne’d' skipjack/tuna industry relics on imported raw. material.
Therefore, they are able to relocate more easity than frozen food industries if a
 fishing port is constructed as a landing base for raw materials from the Indian Ccean.

" The canncd skipjack/tuna indusiries are able to decrease transport costs for raw
materials and easier 10 secure labour (han '}3angkok by the relocation to Phuket
- Fishing Port. © The minimum dally labour wage is B145 in Phuket as samc as
- Bangkok, even Phuket is categorised Zone 3. However, daily labour cost which is
" composed of minimum daily labour wage and allowance such as transportation fee, -
accommodation, etc, is decreased from B230 in Bangkok to B200 in Phuket; duc to
the allowance is cheapcr than it in Bangkok, These decrease of costs ace in accord
‘wilh the objcctwe of fostering a competitive edge in the international market,.

‘Therefore, the canned sklp_]ackftuna faciones located in metropohtan Bangkok and -
its surrounding arca should be targeted for relocation to the ﬁshery complex

(2) Incentives for (,annmg Factories in Lone 1 to Relocate to Phuket

Processing factorics will receive the following benefits by felocalmg fmm Zoné 1 to
the Prcqect site in Phukct



Table 5.3.3 Expected Benefits in Relocating Processing Factorics

Items No Relecalion Relocation
Supply of raw materials Far from fishing ground to Near fishing grounds and fish
from Indian Ocean fish landing site. landing site, Therefore, purchase

price of raw material is cheaper
because of lower transporl cosl.

Cos! of tand transporl Far from fish landing site to ~ Near fish Janding site to factory and
factory, and from factory o from factory lo shipping port, :
‘shipping port resulting in lower transport costs.

Labour cost B230 person/day B200 person/day

Securing fabour Difficult. _ " Rasy in comparison (o Zone 1.

Infrastructure There is little to choose between both.

Incentives by the Government

BOI Privileges : End of tax exemption benefits  Will receive tax exemption benefits
IFCT Privileges ‘ _ - Will be funded for relocation al an
interest bowet than that of
commercial banks
. Area to be located Some faciories do not locate  Will be authosised as CPZ.
' to EPZ. '

K 'l\'ma- Canning Factorics Attracted to the Fishery Complex .-

1) Import Volume of Skapjacknhna by Canmng Factories Acc'ordi:ng to.
" Production Area and FnshmgGmunds ‘ ‘ I '

- The raw materials of canned sklpjackftuna factories arc 1mponed lhrough importers
from the western Pacific Ocean and the Indian Ocean to Bangkok and Songkhla by

- refrigerated cartier vessels. - The total import volume was 407,000 tons in 1993.

: Approximately 290,000 tons or 71 percent of the total import volume wer¢ imporied

" fcom the western Pacific Ocean and 101 ,000 tons or 25 percent were imported from

© .the Indian Qcean. The remaining 70, 300 lons or 4 percént were imported from
other areas such as the Atlantic Occan

2) Processmg Volurite of Po!entmt and Relocated Canning Factories

When the fishery complex is constructed ‘in Phukcl sknp;ackjluna from the Indlan
Ocean will be transported by reefer and unloaded at Phuket. ~Therefore, processing
factories relocating from Zone 1 to Phuket will be close to the fishing grounds and
~ given pnonty to use 101,000 tens of skipjack/tuna from the Indian Ocean.
* Therefore; it is assumed that the total capacily of processmg factones rclocalmg to
the fishery complex will be the entire 101,000 tons.

(4) Number of Processing Factories to be Relocated

" The total volume of raw material which will be processcd by rclocalcd faclones is
estimated at 101,000 tons of skip jackftuna from the Indian Ocean. * If the retocatcd
factory processes 40 tons/day of raw material, operating 300 days per year, the -
production capacity will be 12,000 tons annually. Therefore, eight factorics wdl
relocate due to the incentive of a readlly available supply of raw material.
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5.4, Master Plan for Fishery Complex

54.1. Plannin'g Concept

(1) Concept for Fishery Complex Development

Fishery Complex Project (FC) aims at achieving objectives lo develop Thai fishery
in the Andaman Sea and Indian Ocecan, and to promote fish processing industry,
principal industry in Thailand.

1) Development of Fishing Port

a

The yields of fish catch in the Thai waters have been decreasing in spite of increase

- of fishing cfforts. The tendency leads Thai fishery to necessity of stock control and
~development of new fishing grounds for sustainabl¢ fishing in the Thai waters of -
“Andaman Sca and Indian Ocean. Fishery Complex Project will be to develop Phuket

Fishing Port as a pilot fishing port for fulure fishery development. The Eishery

‘Complex is expected to supply raw material to fish processing plants in Phuket and

other provinces and to cxporl fresh tina by long lme fishing to the international
markei{mainly in Japan) by air.

* The devclopment plan will be established with the following concept.

Introduction of Stock Management

.- The pro;ccl will pmwde facilities and systcm to manage f:shcry operation with

acquiring accurate mformatnon on fish catch volume, specxes, fishing ground cic.

. Development of Tuna Long Line Fishing

- Phuket Fishing Port under the Pro;cct is expected to play a role of not Gnly a home
- port for tong liners but a pilot ﬁshmg poit which will promote tuna long line ﬁshmg _
- for Thai fishing boals. : '

. | Promotion ofPurse Seine Fishing '

" The Fishery- Com'plei Project will provide a landing station, the most convenient -

fishing port in Indian Ocean, for not only Thal purse seiners but foreign f:shmg and

' carrler vessels

'2) Promotion of Flshery Processmg Induslry

3.

‘The Fishery Complex Project will heip promotion of the policies 10 transfer fishery
processing plants neighbouring Bangkok to southern Thailand. Implementation of
the project will enable to supply reasonable raw material to the plants. The products
will be disiributcd' in the local markel:a'nd exported to the inlernational market.

Fncouragement to Tourism Industiy

hshery industry plays a role of suppcrtmg loumm industry in Phukct and
‘implementing the Project will be an opporlunity for the fishing port to be a tourism
spol.

(2 Strategles fon lhe Master Plan

i The strategies for development of Fishery Complex will be considered as below, for

reflecting the basic concept for the Project as mentioned in the previous sub-section.
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2)

3

”

7.

Q)

Expansion of Development Room and Efficient Utilization of Land |

The berth for large purse seincrs will be constructed outside the canal because of its
narrow waters against ship’s sizes. Layout of facilitics should be planned with
utilizing the limited area designated as an industrial zone.

Cetralization of Fishing Port Management for Stock Control

In introducing stock conteol system for the existing fishing, flshmg port management
to control all activilics in the port is required for sustainable fishing development,
The FC aims at preparing necessary facilitics for the said function.

Provision of Exclusive Berths and Sep‘uatlon of Berth Functions

For improving handling efficiency and keeping freshness of fish, exclusive berths
wilt be provided to meet the ways for handling fish. The FC will provide exclusive
landing wharves being expected to improve landing cfficiency and exclusive
wharves for lay-by and preparation. : '

Provision of Landing Facility for Tuna Purse Seine Operated hy a Coopcrame

The FC is expected to support the purse scine fishing and to make provision of a |
landing facility for larger purse seiness. The facility is also expcclcd to play a rolc to
accommodale reefer carrier vessels :

Provision of Facahlies for Keeping F sh Freshness Cmmspondmg [audmg_ '
Volunie o

The neccssary capacnty of cold rooms and ice makmg facmlles w1ll be provxded to
keep freshness of fish in the scope of the Project.

_Rede‘ elopment of Project Site “and Improvement of bnviromnent

| The Project will promote redevelopmenl of the zone to cfﬁcncntly use Ihc shore lines
and land where fish meal plants éxist. Implementation of thc Project is expected to
improve and/or preserve environment of the Industnal Zone.

Cooperatwe Promotlon with City Plannmg

The niutual activation by the coexislesice for fishery and tourism mdusiry will be
considered with uuhzmg the room for developmcm : w '

Optimization of Investment Size and Timing

Appropriate - phasing for investment will be planned withoul investment
cenlrah/auon to a phase and excessive advance investment,

54.2. Scope and SIZC of Pro,;ect Fac:htles

()
Ty

Basic Fﬂc;lities of the Flshely Complex
Mooring Fac:htles ,
Fishing opemtcd in’ Phuket hshmg Port is c!assmcd in the three catcgones 1)

Existing Thai style fishing , 2) Tuna tong line fishing and 3) Tuna purse seine hshmg L

with large purse seiners.

Scale of the facilities is listed below:
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Table 5.4.2(1) Scale of Berthing Facilites

Landing Wharf Lay-by Wharf
‘Wharf for Existing Boats 155m ] ' q """"""""""
Wharf for Long Liners 180 m J 30m
Decp-sca Wharf 210m -

*2) Channets and Basins
a.  Design ship

The sg;ﬁé ships, as stated in the above, as Mahidol and the rcefer carrier vessel of
SO00GRT ace applied for design the channel and basin.

b. Approach channel
Layout of the approach channel
The existing channel will be viilized as much as pdssible to reduce dredging cosls.

Two layout plans are proposed along the existing. Appropriate layoul will be-

proposcd with examining the sﬂlanon volume in the sub-section 6.3.3.
- Width of the channel

"Widlih of the channel 15 determined to be 100 m, equivalent with about 6 times of
breadth of the dcs;gn carsier vessel.

o Depth

Consulenng tide difference, ihe channel depth is planned to be §.5 m from the chart
- datum. :
3) -Durning bzisi_n .
a.  Depth -

DeSIgn depth of the tummg basin is - 7 m below the chart dalum
b.  Axea for turning '

“The turning basin is planned to keep 230 mas a c;rc(e diameter of 2 times 0[ LOA
for manoeuvring a carrier with a tug’s assistance. :

4) In- port road system

The new road is planned with 2 Janes of 3.5 m in width, namely, a 7 m wide road

- will bcprovndcd
@ Functional F‘lcillties of Fishmg Port
1} - Policies - '

The lype, structure, specifications, and layoul of each functional facility will
considered natural conditions surroundmg the proposed site.  Construction methods
and materials predominantly used in the project arca will be utilised as much as
possible. Moreover, the objective of the layout plan is to effectively use the limited
area of the port, while maintaining a balance between its surrounding environnient,
Thegefore, the area for functional facilities witl be divided into zones according to

funclion, in order to ensurc casier and more efficient use of the facilities.
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2)

3)

4

Project Site

The planned site in Phuket is divided into two areas by a narrow canal, i.c. one arca
is on Phuket Island and the other is on Si Rae Island.  The Phuket city goverament
designated this arca as an industrial patk. The total arca required for the planned
site is approximately 83.9 hectares (524.4 rais), of which 65.4 hectares {408.8 rais)

“on Si Rac Island have already been acquired by FMO, but approximately 18.5

hectares (115.6 rais) on Phuket Island is privately owned.

Zoning

The funchonal facitities and processing plant facilities were divided into four {4)

. zones shown in below;

Table 5.4.2(2) Zoning for Funciional Facilitics in Project Site

Zone A It is located west side of internal road  (R) in Si Rae Istand. It contains
an open space for a fish landing, a mooring wharf, a trucking berth, a
parking and lot and internal roads. The fishing related facililics have
“been located in the zone created by abovc mentioned open spaces and the

(R :
Zone B-1 I is located cast side of. (R) in Si Rae lsland "It contains the entire
- industrial estate. . . o
: Zo'ne'B-Z It is located west side of (R) in Si Rac Island. It is a part of the indu'slrial
-~ estate. ‘ S
‘ 'Zonc B- 3 The entire project site on Phuket- lsland was allocated as .an industrial
 Zone C  The west side of (R) in Si Rae Island includes e‘usllng fishing related
. facilities. :
~Zone D A service road has been planned around the Zone B- 2 and a green belt has
-~ .. been lefl along the adjacent boundary of this industrial estate.
~ Infrastyucture
Clty Water ;

- City water will be supplled to two (2) cxty water reservoir tanks in Sl Rae Island
( for the FMO’s facililies and processing plant facilities) and one (1) city water -
reservoir tank in Phuket Island . -

Capacities of the cily water reservoirs in each target ')-'car is shown as follows.
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Table 5.4.2(3)  Capacity of City Reservoirs

. Unit: m”
Target year Phuket Island site Si Rag Island site
Underground  Elevaled Underground Elevated
2002 year 0 0 500 100
2005 year 0 0 1,750 (500 & 1.250) 300 (100 & 200)
2012 year 500 100 .l 750 (500 &1 ,250) 300 (100 & 200)

“Undcrground” means undergmund reservoir tank and “}E Ievaled”} means elevarcd water tank.

b, .Eleclrluty

_ High voltage electricity (33,000V/50Hz) from a main line running parallel to the
neighboring main road will be used.  High voltage electricity will be supplied to
one (1) electrical sub-station in Si Rae Island  and one (1) electrical incoming
station in Phukel Island,

_ Capacities of the incoming stations in each target year is shown as follows:

Table 5.4.2(4)  Capacity of Incoming Station

" Iacoming station nanie _ 20602 year . 2005 year T 2012 year.
. Incoming statio_n on Phuket Island ' "OKVA C O ORVA 6,000 KVA
Incoming station on Si Rae istand : 3,000 KVA - G000 KVA | 9,000 KVA

G Téléphone

" The main tclephonc line running along the ncighboring main road will be connccted
to cach facilitics on the pchct sitc using the clectrical wiring post, '

d. ther‘[‘rcatment F:l(‘!lilles _

A total of two waste water trealmcnl fac;hlles w:ll be consttucted i.c. one on |
Phuket Island and the other on Si Rac Island. - Waste water drainage lines from
related facititics will be connected to these water treatment facilities.

_: The souree and volume of waste water are given below. -

* Si Rac Island : 3,410 m /day
* Phuket Island  © 1055 m /day

8§ Markelmg Hall : .
“The cxnslmg markelmg hall will bc enlarged 32411\ to the soulh

36



6)

d.

)

'y

9

10}

11)

12)

Office and Others
EMO Office, Wharf Watchman Box and Auction Watchman Box

The FMO office will be located in the center of the project site, and in front of lh:eﬂ -
marketing hall. Morcover, the Wharl Watchman Box at three (3) points wnhm the
project sitc and an Auction Watchman Box which will be planned.

DOF Office

DOF office for fisheries resource control and qualily control of export proccssed flSh
products wifl be planned, : :

" Radio Communication System

The supplemientary equipment to the DOF’s radio statlon and FMO ofl:cc wrll bc
cquipped. .

Custom and Immigration Office

The custom and immigration office for the immigration control for foreign CIEWS
and the custom service for frozen tuna in this fishery complex is planed in FMO
office. :

Fish Agent Office
“Existing offices will be leased by FMO to f:sh agcnts in future.
Ice Plant and Ice Storage

Anice plant thh a production capacnty of ISOMT/day and a ice storagc ﬁcmty wnh
a one day production capacily will be constructed and ice will bc ‘provided to long :
‘liners by an ice crusher tower on lhc wharf,

Cold Storﬂge

" A cold storage fac:hly with a capacniy of 60{} tons and a lemperaturc setting of up lo

-250C, will be ins!alled 1o temporarily stock the frozen lunas landed by carrier
vessels.

Fuel Oi Supply I*acnlmes _ _
A supply delllly for fuel oil has not been 1ncluded among the funchcmal famhllcs in

- this project in accordance with frequency of ulilization, but land space will be
" allocated for a fuel oil supply facitity that may be construcled in future.

Supply I‘acnhty for Sea Water-

Sea water for washing. the market floor will be trcalcd by filters ‘and chlorm_c
disinfection system (capacily of the water pump 500 litres/minute; 30 ton/hours).

Garbage

" The garbage from the new flshcry complex wlll be lreated by publ1c system On

the other hand one, rubbish disposal area (approx. 50m’ ) will be prepared for the'
large garbage.

Workshop

One workshop buitding for the tentative repairing works for pumps and cngines will
be constructed io the fishery complex.
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13)

14)

15}

17

Ship Yard

The land space for the private shipyard company will be provided for the extension
of shipyard in future.

Fishing gear vepairing arca
Area of 600 m? for fishing gear repairing for focal purse seiners will be provided.
Tishing gear storage

The agents are mainly fishing boat owners, possessing scveral fishing boats who are
in need of storage facilitics for their fishing gear.  There are 20 agents, therefore,
storage facilities in 20 different lols are required.

Fish Box Storing Avea

In present, the open space (40 x 40 m} near the existing FMO office is utilized for
fishing box storing from local fishing boats of FMO fishing port.

The area size of fish box storing area will be considered with fish boxes of local
boats landed on FMO side and Phuket island side. 'Therefore, the fish box storing
arca sized 40 x 80 m will be allocated behind the mooring jetty,

“Service Building for Wharf YWorkers :

Service building for fishermen and truck drivers will be allocaled behind FMO -
fishing port and center of the pro;ect sile. Service building is composcd with
canteen, res!aurant kiosk and other service facilities. '

(.3) Fish Processing Factories

)] Long and Short-term Dcvelopment Targets of tlie Master Plan

The industiial zone including the east and west banks of the canal will be

: redcvclopcd under the Master Plan.  The FMO site located on the west bank of the
* canal is owned by FMO and is currently vacant, However, fishery related facilities .
- such as fish meal faclories are located on the east bank of the canal, These private

firms will be relocated during the nnplementmg stage of the rcdcvciopmem project,
It is difficult to coordinate and resolve issues pertaining to negotiations, budget
atlocation, and location planning in a short period of time.

Therefore, factories that will be accommodated on the west bank will be relocated in
2005 which has been set as a short-term targel year, The cast bank area will be

-developed by 2012, the long-term larget year of the Master Plan; and the remaining

faclorics will be rclocaled

2) Number of Processing Factorices to Be Relocated

~ There are a total of eight factories which will be relocated due to raw material

supply. One factory will requnc an arca of about 28 Rais. When the available

© landarca of the new site is divided by the number of factories which will be

- relocated, six factories will be relocated 1o Phuket by the short-term !arge_t year and
- two factories will relocate every year until the long-term target year, i.e. {rom 2005
" 10 2007, The six factories that are anticipated to move to Phuket by the short lerm

target year will not make the move for one year.
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5.4.3. Outline of Project Site

{n
D

2}
X))
(2)
1)
A
'3)
4)

8

a.

Land use of Project Site
City Plan of Phuket City

Phuket City Plan shows that the project site is designated as “Industrial Zone”, and
the site reserves a right of its deforestation for development of fishing port.

1and use of the project site

The Project Site is divided in 6 zones from a viewpoint of tand use and each tand usc’
is oullmed as below.

Private land adjacent to the Project Site _ _
The fand in the project site is privately owned by private people.

Existing Infrastructure around the Project Site | |
Road System

Phuket, Bangkok and Songkhla are linked with the well-paved road. Present road
“system serves casy access to the Phuket International Airport. :

Water

Water supply by both authoritiés is not ‘enou'gh howcvér, water sup'plj, to the new
Fishery Complex will be sufflc:lent after completion of dams and decp wells.

Electrlcnty

- Capacity of electricity supply is sufficient and a plan to pro'{ride a new power station
in Phuket will allow sufticient electricity suppiy to the new Fishery C_om'plcx.

Gar bage |
“A new garbage furnace (250 ton/day) provnded near the exisling ground will hc!p

* efficient collecllon of garbage vider the ¢ily oollecllon services.

Plshmg port facilities

- There exist a few permanent facnhhes in Phuket hshlng Port as the FMO wharf and

related facilities, which are shown in Figure 5 4.6.
Landing facility
Thei81 m long wharf is of concrete sheet piles. It is highly occupied with fishing

" boats siace functions for landing and mooring are not separated. On the opposite

side, private firms reserve own wooden jeltics or concrete seawalls for !andmg or
mooring in the 600 m range along the canal. - -

Approach channel and hasin

~The existing approach channel to Phuket Flshmg Port are of 60 m w1de and 3 m
dccp .
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6)

7N

: (3)

Fish Marketing Ffacilities
FMO Market

This capacity is inadequate to handle the present fish landing volume.  Sea water is
utitized for washing the floor.Water for fishing boats is supplied by lorry due to an
insufficient water supply.

Block ice is supplied to fishing boats after crushed with nine ice crushers.

. TIce Plant

Total produclion capacity of these ice plant is 777 tons/day, but the actual production
capacity is 555 tons/day “The ice supply for the fishery sector is roughly in balance
with demand.

Cold Storage

" There is only one (1) cold storage facility with a capacity of 500 tons which is owned

by CSO at the FMO site in Phuket.
Fish Processing Factories

There processing factories, excluding the fish ‘meal factories, are small-scale

- traditional factorics. The total production volume of fish meal factories in 1993 was

' 9,313 tons of produc!s

Related plan around the Prq;ect Sllc

A pro;ccl preparard by the Phuket Provincial Governmentis is conducted to provide
a tourist pier on the wesl bank of the canal. :

V5.4.4. ‘Master Pian for Flshcry Complex Dcvclopment‘

ay Preparation of Alternative Plans

B

:a'

B

Basic conditions l'or preparmg alternatives
-Extent of possible devclopmenl and size of fac1hlles

It is prcmtsed that all the facilities ‘should be located in the dcsngnatcd arca as the
industrial zone. In the cast district separated by the canal, there exist FMO facilities
and mangrove forest owned by FMO which reserves a licence to fell it. The facilitics
of the Fishery Complex will be planned to be localed in the area. In order to improve
the environmentat siluation, redevelopment of the west districl is being examined.

Ullllzation of existing facilities

“The existing concrete wharf and other solid facilitiés will be cﬂlcwmly utilized for
minimizing investment to the praject. The fishing port facilities prepared as a master
plan are proposed with improvement and expansion of the existing FMO facilities

~ and the function of fishing port management will be basically centred on the cast

district occupied by FMO.

" Envivomment and governmental regulations

* Environment fmpact Assessment (EIA) has been conducted for feasibility study on

the prajcct to prescrve the environment of the site. Some modification of a proposed

- plan might be required in the implentation stage, since the several issues to be settted

will remain in a plan.

40



2) Alternative master plans

There remains little flexibility in planning alternatives for the master plan, Thrce
alternative plans are prepared, considering a function of unificd management in'the
fishing port and locations of a deep-sea wharf.

As a result of evaluation of the (hree tayout plans, the plan illustrated in Figure 5.4.1
is selected as a more desirable layout from viewpoints of convenience and cconomy -

criteria,

5.4.5. Construction Plan

Construction schedule for the master plan are shown in Table 5 4 1 and prclnnmary
construction cost is shown in Tables from 5.4.2 and 5.4.3.
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Figure 5.4.1  Detailed Layout Plan of Phuket Port
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Table 5.4.2 Construction Cost (Master Plan)

Item Quantity (Unit: ,009 Baht)
B Totsl Cost___|Forcign Currency Locol Currency
| [Landing Wharl for Existing Fishing Boats [335 m 83,750 40,200 43,550
and Long liners
2 {Lay-by Whatf 380 m 91,240 | 12,418 48,823
3 {Deep-sea Wharf (210 m ":'111,563 73,09:4 " 33,469
4 |Access Trestle 700 m 113,750 45,500 68,250
5 IDredging 1,800,006 m* 450,000 360,000 190,000
6 |In-port Road 1,600 m 127,000 0 27,000
7 |Bridge to City Road 15m 3375 0 3,375
8 |Aids to Navigation " ILump sum . '20,740 lS,flS 2,025
9 Temorary Jetty * |Lump sum. ' 4,800 ‘0 4,300
10 Mobilization/Demobilization Lump sum- 31,250 29,{.3.88 . 1',56;2
Total - . 937,468 614,614 © 322,854
;i Dél@ﬁédDﬁignandEngiﬂ&ériﬂé ' 193,648 éo,sﬂ ' 32,717
| Investigation ‘
12 {Contengency . 784;054 48,932 35,132
| GRANDTQTAL(excluingVAn Coonusasy| 74417 390,763
|vat ’J% | 73,063 50,709 21,353
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Table 5.4.3 Construction Cost of Fishing Port Facitities (Master Plan)

1. Flshing Part Funchional Faciftley ang Extaraslinlrastructuce e L . R unrll_} 0% at's
T TYnn Gty Vol Dol area Taolet Noor TotatCoat ForvignCurraney  besat Cunancy

of 1 lat{sqm)

Public 1 Fishing Port Furctionsl Facitli'sy
1 Mok Hall « Erlatgng works Lo 1 .24 00 824300 37,935 a 37985
2 DOF Qulucy Lol 1 4§ go EAER ) FAR L -+ 16560 734t
1 FMQCificy Lo ¢ 554 41 554 20 1537 2500 9187
4l Mol Flcg Sloedge fice Crashar Tawar La 1 T8 00 725900 [F o © 18719 47 265
5 Cont Smange w1 1400 704 0 50 15 550 25464
8 NHheg [T/ | 156 90 156 60 >33 8947 LE> 1]
T Eleci Powas Stabon Lor 9 25200 5203 20r [+ 22
B Oy i¥ater Resatvdsd £ Elevated ‘Water Tark [ K- I | . - 8,853 L] 3.36)
1 Wiste Watsr traatiang Lo -1 . - 11.93% 4 $1.995
14 Fishing Seac Slarage LE- I ) 40t 00 4000 2.6 L] 2768
11 Fashrg Gear Repacme Asga L1 B | 601 00 600 00 4600 ° £500
12 Cantdea | Bgsfawand f Shop Lt 1 1,0CH 00 1,008 00 12076 13 12076
11 Others - . - . 1650 53 13,322
Seb i - 308556 123634 124072
‘14 Oetated Design and Engircoring Service 1416
15  Ovarhead and Froft 18732
Tatat - 4 43764
Publle 2. Extenal Wacks and Infrastructure
¥ Exermal ®orkg and Infastracture | 145098 | ¢ 145.0%49
S Torad : 1459093 4 145050
2 Calated Design and Enginearing Sorvice §.305
3 Ovahead and Frofi LEEH . *
Tolat-2 ' ' 160,242
Totats ! . $01.003
EH. Industrial Estate in $i Aae Isfand . wAt © 1.0008ahi

Pom : : Unk Oy Totn floor ares Total Beowr  Tolal Cost Fordgn Cumency  Local Cunency
of § ot {»qim) e fagm) . o

Pubfc 1. F)cul.’h-l

t CtﬂhmﬁasmiEha!ﬁWaim‘"l"t LE- B | . R e 1'5‘05r 18057

?
2 Wasts Water Troatmand LE- B | . - . 70380 o 70,330
3 Esate Office ) tat 1 ! 41400 414 00 6,403 [ T 5433
T Eub-Tola! : . N . 92840 [} 82,843
§  Detafud Oanigh and Eag-.-\earing Serdlce S 4936
5  Ovorhead and Proft . S S 651
Total + 1 : Co1bgser
‘Pubhic 2. Extarnal Works lpdhhs_!ﬂ.‘cmh A .
¥ Ecdmmal vaks and bnhasinuchurs ' 800% . - 0 ¢ tBoA3s
2 Detased Design andl Enginaering Sanica T CR8e2 : :
3 Chehead and PicR L LAR:
Totat 2 . - 139704
Fornt- it : ) : Y
v . ;
UL irduslria £xtate in Phukettsiand . : : L A1 o008ans
LI I . ot OfF Towifloorarea ' Telalfloaé - Tels Comt "Forulga Currancy  Local Curtuncy’
: E el Ulch{sgind - : arna(sqm) : ey
Publlc 1. FRian - : ; o . ’ i :
© 4 EMnc Power SraSon TR %200 - 25200 2297 I 27
" 2 CayNalar Aeservairf E\\.\ai':d Water Tack Loy ¥ - . - 11682 [} $1,650
I Wasta Walee Tenainan) wr - - . 381 & 36513
. Su- Tt 504:0 4 So40
4+ Celated Besgn and Eﬂweaﬂrq Savict A1)
5 Ouemesdand Pkt 3068
Totatr b 5861
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6. SIHORT-TERM DEVELOPMENT PLAN FOR FISHERY COMPLEX

6.1, Planning Concept

The Fishery Complex (FC) will be formulated with the concept of (1) Development
of Fishing Port, (2) Promotion of Fishery Processing Industry with Using Tuna as
Raw Material, and (3) Contribution to Tourism Industry. The FC will provide fishing
port facilities for introducing fish resources management and for long liners and

larger purse seiners, and will develop the estates for fish processing plants. :

Policies for provision of the necessary facilities for FC arc determined to be: (1)

minimization of investment to the existing fishing, (2) prov:swn of a deep-sea what{

‘in requirement of raw material for operation “of processing * plants, and (3)

. ‘improvement of comprehensive fishing port managenent and operahon system with

efficient services of berth usage, improvemeat of environment in the {ishing port,

~ enhancement of quality contro! and provision of a whole sale market. Considering

‘the above for feasible implementation of the Project, and a term for provision of

- necessary facilites for the cstate and for relocation of factorics, the year 2007 is most
- appropriate for the target year for the short term plan.

6.2. Planning of Fishing Port Facilities
6.2.1. Basic Facilities
® Projection of number of fishing boats
1) Number of fishing boats for the extslmg fishing _ ‘
Number of flshmg boats usmg the f:shmg p()i’( dally for ihc short- term dcvelopmcnt

- plan is estimated at:

Table 6.2.1 Numbcr of I"lShlﬂg Boats Using Fnsmg Port H

Numbcr of boats using FMO facilities: - o 20 _ |
Numbcr of boats usmg pnvate jetllcs o 26 _ RN

: Total L S | o 46

- 2) Numbel ofLong lmels _ _
. The number of boats in year 2007 is estimated at 175.
3) Larger purse sciner '

In{roduction of a larger purse seiner 13 planned, 00n51dermg thc progrbss of raising
- fund for purchasing the boal.

© 6.2.2. Scale of wharf N
Beith length in the plan is tabutatcd below:

Table 6.2. 2 Pr0posed Lcngth of Bcrths L
‘Landing - Lay-by

Thai offshore fishingboats : 155 m I
. 320 m

Long liners : 137 m )

Deep-sea purse seiners : 210 m
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6.2.3. Approach channel and basin
(1) Approach channel
The channel is planncd to be 100 m wide and 5.5m deep.
(2} Turning basin
The basin is planned to keep cirele area of 230 m in diameter and to be 7 m deep.
6.2.4. Preliminary Design of Functional Facilities
- (1) Project Site

The site for functional facilities in the shorl term development plan will use Si Rae
Istand side located cxisting FMO facilitics. The -area for the project site is
approximate 65.4 hectares (408.8 tais) owned by FMO.

2) Infrastructore
1) City Water

 City water will be supplied 500 m”
' Elevaled water lank ' 100 m3
~2) Electricity -

High voltage elecincu) ('%3 000V/S0Hz) from a main line funning parallel to the
neighboring main road will be used. - High voltage electsicity will be supplied only -

~to the electrical sub-station (3,000 KVA) for the FMO’s facilities through the
clectrical incoming station on Si Rae Island site.

3 W'\_ter Treatment Facilities _ _
" One waste water treatment facility (750 m’ fday) will be constiucted only for the

TMO related: facilities on $i Rae Island. Waste water and dramage lmes from
related facilitics will connected to this facility.

- (3) Marketing Hall _
The existing markeung hall will be enlargcd 324 to the south
(@) Office and Others L
H MO Office

The FMO office will be located in the center of the projéct site' and in front of the
marketing hall, Moreover, Whar{ Watchman Box at 3 poinls within the project site
and an Auction Watchman Box which be planed,

-2) DOF Of['ce :

'DOF Ofiice for fnshenes resource control and quahty controt of exporl processed
ish products will be planied,

-3 Radio Comminication System

The supplcmcnlary equnpment to the DOF’s radio station and FMO office wilt be
equipped, :

-4) Custom and Jmmigration Office
Custom and immigration office will be planed in the FMO office.
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() Ice Plant and Ice Storage

An ice plant with a production capacity of 180MT/day and ice storage facility wnh
~ one day production capacity will be constructed,

(6) Cold Storage _
A cold storage facility with a capacity of 600 tons and a temperatun, scllmg ofupto
-250C will be installed.

(7} Supply Facility for Sea YWater

Sea water for washing the market floor will be tréaterd- by filters and chlorine
disinfection system (Capacity of system: 500 liters/minute, 30 ton/hours).

(8) Rubbish Disposal Avea

The gatb'igc from new fishery complex will be treated by pubhc garbagc co]lecuon
system. On the other hand, one rubbish disposal area (approx SOm) will be
prepared for the large garbage.

(9) Workshop

One workshop building for the tentative repairing- works of pumps and engmcs .

will be conslrucled in the fishery complcx
: (10) Fishing gear repairing area’ _ _
Area of 600 m? for fishing gear repalrmg for local purse semers wnll be provided.
: (l'l) Fishing gear storage
: ‘There are 20 agents, therefore, storage facilities in 20 dlfferenl lots are reqmrcd
. (12) Fish Box Storing Area . L
Fish box sloring area snzcd 40 x 80 m w;ll be allocatcd bchmd the moormg Jelly -:
_ (13) Servace Bmldmg for Wlmrf Wor kers

! Service building for fishermen and truck’ dnvcrs will be allocated behind FMO

" fishing port and ¢enter of the project site. Scivice bmldmg is composcd wnh' N

canteen, seslavrant, kiosk and other scmce fac:htlcs
6.2.5. Layout Plan of Fishing Port

Layout of the planned fishing port f‘lClllllcS is 1lIustrated in Figures 6.2.1, 6.2.2 and
6.2.3.
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6.3

Development of Industrial Estate for Fish Processing Factories

6.3.1. Relocation of Fish Processing Factories and Need to Develop the Industrial Zone

The Seventh National Economic and Sacial Development Plan was prepared by the
Government of Thailand with the major objcclives of redistributing income and
regional development. Based on these abjectives, the Thai government initiated a
policy to relocate processing factories from the surrounding area of Bangkok to other
regions, in order to promotc environmental conservation around Bangkok and to
resolve the regional disparilics betwcen urban and rural arcas. In addition, the
government has provnded tax privileges for rclocated hrms undcr lhc investment
promollon law,

This Project includes relocating existing fish processmg factories fmm the urban
arca of Bangkok (Zone 1) to Phuket {(Zone 3) and supporis the national pollcy of
industrial decentralization. As there is no industrial estate in Phuket, developing
one is essential in order to relocate the firms there. - ‘Therefore, developing such an
cstate should be implemented in the Project. '

© 6.3.2. Scenario For Developing an Industrial Zone for Fish Processing Factories '

(1) Type of Industrial Zone

The industrial estate proposed in  this Project should be categonzed as an EPZ, since |

the factories are mamly involved in cxport activitics, . As a resuli, it is cssennal that =

IEAT participates in the development of an mduslnal estatc.

(2} Industrial Estate Developer

“The industrial estate in the short-term project will be located bchmd the hshmg port;
aud it will be a part of the fishery complex owned by FMO. Despite the fact that.

the implementing agency of this complex will be'the FMO, it is recommended that

* the induslrial estate is dcveloped jointly by both FMO and 1EAT, due to IEAT's
technical expertise in this atea.  FMO which has no experience in developing an

indostrial eslate needs the cooperation of 1BAT to draw up and implement a

- development ptan. The expertise involved in dcvclopmg an mduslnal estate will

differ accordmg to the type of development.

(3) 01gamzmg a  "Phuket  Industrial Istate Developing and Coordinalioh
Committee" (PIEDCC)

The industriat estate which is proposed in this pro_]cct d:ffcrs from other induslrial

- eslates because the processing mdus{ry which is targeted is limited. Moreover, the

incentives to atiract the processing faclories do not only include tax privileges, but
also low interest financing for relocating, securing manpower, and a lower purchase

price of raw material. Thérefore, a Phuket Industrial Estate Developing and
- Coordination Commitice shovld be organized, in' order: to “ensure ‘smooth

implementation of the industrial estate and recruitment of faclories. The membcrs
of the committee and their funclions are outlined as follows.
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Table 6.3.2  Organization, Functions and Duties of Ceordination Commilttee

Member Function and Duty
Public - ]
1. DOF - Promote and adjust project formulation of the project for
developing an industrial estate
- Formulate and implement the project for developing an industrial
2. FMO
estate
3. IEAT . . .
’ - Formulate and implement the project for developing an industrial
4. IFCT estate
5. Phuket Provincial - Financing private investment capital for factories relocating to
Government Phuket

6. Phuket Cify Government

7. Phuket Labor Office
Prvate

8. Thai Food Processor's
Associalion (TFPA)
‘9. Thai Frozen Food
Association (TFFA)

10. ~ Representative of the

importers of raw malerial

" 1%.. Phuket Chamber of
Commerce

-- Indirectly suppott and cooperate with the project for developing
an industrial estate

- Indirectly support and cooperale with the pro}ecl for devempmg
an industrial estate

- Indirectly suppost and cooperate with the project for developing -
an industrial estate

- Convey the objectives and contents of the project to develop an
industrial estate lo its meimbers and feedback their opinions to the
- Committee _

- Convey the objectives and content of the project to deverop an :
industrial estate to its members and feedback thelr opinions to the
Commitiee '

- .Convey the objectives and content of the pro;ect to develop an .
industrial estate lo others in the same trade and to cooperate wnh
the project

- Indirectly support and cooperale with the project to develop an -
induslial estate
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6.3.3. Indusfrial Estate and Scate of Processing Faclorics
(1) Project Site

The project site for the estate will use the area on Si Rae Island where existing FMO
facilitics are located. The area of the cstate is approximately 29.4 hectares (183.5
rais) owned by FMO.

{2) Infrashucture

D

2

3)
4}
o)
1
-

'3)

4

City Water

Cily water will be supplied to the city water rescrvoir only for the estate on Si Rac
Island from an existing 8 inches main pipe running parallel to the neighboring paved
main road.. This reservoir waler will be supplied to processing faclorles from
through the main pipe running parallel to the neighboring main estate road.

Capacities of the city water reservoirs for each target year is shown as follows..

Underground reservoir tank ¢ {250 m®
_ Elevated water tank - 200 m*
Bleclricity o
One electric incoming facility for esiate will be installed at the sub power station on
Si Rae Island. - High voltage electricits y {33,000V/50Hz) from a main line para!lel to

- the neighboring main road will be used. Each factory will be provided with its own
~ transformer.  High voltage’ elecmc:ly from the substation will be supplied to each

factory through the parallef to thc nclghbormg main estale road
Total capacuy of electric power station is 6,000 KVA.
.Telephone ‘

The main telephone hnc running along the nelghbonng main road wnll be connccted
- to each facililies on the project sitc using the clcctncal w:rlng post.

Watel heatment Famhlles

- One. waste waler treatment facmly w;ll be conslmcled for the fish processmg
factories estate on Si Rae Istand (capacnly : 2,700 m3/day).

Processing Factory Facilities -

The components of one fish processing factory are as follows.
Are_a of the site: "4.5ha (28 Rai)

Pmductidil Factory (one storied building) One Bui]din_g

Production capac:ly 40 tons/day of raw matcrial ) '

Cold Storage (one building) : |
Scale: Rated capacity 1,000 tons {actial capac;ty 600 tons) room ']cmperalure -
250C _ : :
Service Building (two one-storied buildings)

Locker room for workers, shower room, toilet and washing area, canteen and kKitchen
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5) Pormitory (two buildings each two storied)

The dormitories will accommodate 75 % of the total number of ¢ni ployees (500) or
368 people.

6.3.4. Yinanclal Analysis of Canned Skipjack/Tuna Factory Relocated from Zone 1 fo
Phuket

All the existing canned skipjack/tuna factories have different production capacilics,
location, and financial conditions (fixed assets, liabilities, depreciation, ¢tc). This
study aims at analysis to determinc whether the investments made by factories to
move to Phuket are profitable or not, by comparing the profitabilily of a luna
processing factory as demonstration in the event of relocation under the project, with
its profitability under the existing conditions (without project implementation). As a
result, relocation of a demonstration factory will produce more profits than a case
without relocation,

- 6.4. Design of Channel and Basin
(1) Planning of the facilities

- Considering the soil characteristics of the channel location as silty soil, both slopes
of the facilities arc planned to be 1:10, which is the same as the facnhues with similar
soil condmons )

(2) ls,slinntc of sedunentallon volume :

For appropriate layoul of the channel, numerical simulation for eshmalmg
“sdimentation volume was conducted for two ]a}out options. Thc estimated volume
of sedimentation is tabulated below:

: Téblc 6.4.1 B Estimated Amiu'al Sedimentation Rate in the Channel

e MUl vOlume  Remarks
The cxisllng( ”&m) - 110,000 m3 Records: 3 - 190,000 m3
'lhc renovated (- 4m) © 210,000 m3

Oplion 1 o 400,000 m3

Option 2 490,000 m3

3 %!ccﬁon of a layout plan and estimation of annual tlredging volume

‘Option 1 is selected from a vncwpomt of minimization of mainlenance dredgnng cosl,
- but the channel might give some impacts to live coral around the two islands located
- southward the channel. ‘Considering the environment and the project praclxcablllty,
the Study Team believes that Option 2 should be sclected in order to minimize the
~ affection the biological environment. The Figure 6.4.1 shows the layout of the
‘selected layout, The annual maintenance dredging volume is estimated at 560,000
m3. :
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6.5, Construction plan

Overall implementation schedule is showa in Table 6.5.1 and the cost is tabulated in
Tables 6.5.2 and 6.5.3.

Table

65.1

[mplementation Schedule

1697

1998

1969 1 2000 | 2001 § 2002

2003

2004

2005

2006

2007

Loan W engage design consuitants
i |Recruite design consuliants
o Ihicbitizatien
Design/Prequals/Tendering
Construciion loan agreement
Censtruction contract award

Landing wharves

I ay by wharves

Deep-sea wharf

Dredging & land filling .
Access testle '
tn-portrdad

|Bridge to main read

Land preparation

DBuildings in FMO zone
Utitities in FMO 20ne
Utilities in Industrial Estate
Construction of plants

Tempotarywork

[t b

]

a

MobilizatiovDemebiloation .~ | i §

& S—
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Table 6.5.2  Construction Cost (Short Term Plan)

- 97,983

ftem Quantity : (Urit: , 000 Baht)
|| - N Total Cost Forcign Currency Local Curteaey
{ lLanding Wharf for Existing Fishing Boats [335 m 83,750 40,200 " 43,550
and Long tiners
2 [Lay-by Wharf 380 m 96_250 42418 47,333
3 |Deep-sea Wharf 2I0m 111,563 - 78,094 33;~369
4 |Access Trestle oo m 113,750 45,500 68,250
5 |Dredging 1800000 | - 450,000 360,000 .90,06_0_
6 |in-pori Road 1,600 m 27,000 9 27,500
7 1Bridgs to City Road 15 m _3,37"5 0 3375
8 lAids to Navigation Luamp sum ' -20,740 IIS,TIS _2,02:5
9 ]_‘emoraxy Jelty Lump sum 4,200 Q . 4,806
10 Mobnizaﬁonf_nemobiiiwion: Lump sumi 31,250 j_zg.\ss.s {562
Totat | | 936,478 614614 - ﬁ?i,Séd
1 Detaiiedbesignand Engineering 93,648 60871 13777
g Im‘csligatiop ‘ . ' . o .
iz Conlengency _'33,9:16 ‘ :43,932 - 14,984
GRAND TOTAL (éxgmingvm) L1082 124,417 389,625 |
VAT 7% '50,?'05 27,2?_4'




"Table 6.5.3  Construction Cost of Fishing Port Facilities (Short Term Plan)

ing Port Funcliorat Fachities and €rtarsatinirnatructure

_weR 8 DOOLRNTS

lam, sl ary  Fole! foce arey Tetatfloer  Totaf Cent Fowa!gnCurtaney  LocatCurtency
of 1 1ot {ager) arep [sqm}
Publle 1. Flshirg Port Funcifcnal Fazilities
1 Makabing Ha® - Enlacgng worky [ ] 824004 4243 08 37.90% L] 3505
2 DOF Oitice Lt 1 4 0 41400 3148 15,560 1.0
1 FR) irce 1ot 3 i) 53600 11,637 25X 9.107
1 e flunt/ige Swiagsiloa Croahm Tewor LE- 2 ] 225809 12500 159 5.1 +7 265
§  Ceid Stoaags A 1,704 04 LI 5,08 18,559 2544«
& Woalsheg LX) 156 60 138 00 L1 ] 8§94 ey
1 Efaclac Pewns Sraten . [ B ] 5100 25200 227 Q e
A Oy Watat Qaseccour F Cavatad walat Tark, a1 . . 4.85) 9 1851
§  WasteWale: Trpdimenl w1 . - 1,995 ] 11,995
13 Fateng Gaat Stprage Lot 1§ Ao 00 €30 00 2,708 [ ] 2706
1 Fatang Cadr Repadment Aka i 1 600 00 £00 00 4,600 L 2,600
t2  Canigent Rastawranti Shop tol 1 +.008 00 £.008 00 12078 ¢ 12078
3 Ontedy 113 e 13,222
Sudtolal HARL66 123860 ALER I
14 Ceiated Design and Engineering Sanica 108
15 Ovarbaad and Frofit 4,782
Folal -1 AR, TE4
Putfc 2. Extarnal Work s and Inrastruglure
1 Ecamal Wods and Infasinchure 145,008 ) 145008
SubTetal 145,008 L] 145099
2 Celalad Dasignand E-.gmannq Sanvice £.X9
3 Ovehead and Prof 8.a%
Teial- 1 150.240
Fousl. § 571003
IL Industria? Extate In S8 Rae haland - ek 2 1.0t
Rem A oy Tols! floof amee Tolal foor  Tetd Cost Foripn Curtancy ‘Locat Cunenc ¥y
- of 1ot {34} anky (34m)
Publc 1. Faciitins : .
1 Cy'\Wate Pasanch ! E\ma’od ratat h'l. ot 1 -~ - 18051 o 18257
T WasieWater Tmafmedt ol 1 - - 70.330 o 70,360
2 EaTate Ocfice Lot 1 41800 400 6,422 o 4,403
Sb-Tolat 285D 14 92840
4 Draredesign and Engicsaring Sercn Lo08
5 . Owatead and Pruil 5651
< Telal-1 102 527
Pubiic 2. Extarnal Works sod infiastruclyre
1 E!’!Hal\‘\odu and Wms!wm' (15250 L} 186,335
3 Oseiated Qatign s Enginaeing SMQ T TR6l )
3 Ovohead and Profl 1L007
Total: 2 199,764
Frivate Processing flcrury . . . . . '
i Tuna Canning Planty a~d ro'h'ldbﬂ'!.ﬂ td 4 14,656 00 37600 1,000.856 T hah §60.105%
‘Sub-Total 1600856 k12 1 50,155
2 Datated Cdsign A-ﬂEngmoMng s.rvic . 43515 .
3 Ovehesd and Profit 62.922
To:a_l -3 1,106.299
Totaf- 14 11 525
Grang Totat 1900528
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7. MANAGEMENT AND OPERATION PLAN (MO)

The new Fishery Complex holds major two functions of the fishing port facilities
and the industrial estate, and the organization for the MO for the Fishery Complex is
recommended to be a body with two divisions for MO of two functions.

7.1. Management and Operation Plan of Fishing Port Facilities
7.1.1. Operation of Existing Fishing Port.
(1) Management and Operation of facilities of Phuket Fishing Port.

Accurate information on landing volume is not available since the activilics are
made at both FMO and private facilities. Proper management of Phuket Fishing Port
is not conduclcd by FMO in terms of overall management of the fishing port.

Existing staft organization for 16 persons is tabulated below:
(2) Constraints on Management and Operation of the Fishing Port.
1) Insufficient management organization

Phuket Fishing Port has been managed continuously by FMO and private sector for
their own facilities, therefore, unification for management of fishing porl has not
been available. This situation causes the difficulties of obtaining correct information
©on landmg volume and of collcclmg various charges from fishing boats and fish
‘agents on utilization of the fishing port on the basis of cach landmg volume.

“2) Undeveloped System of Auction and Bidding

Direct: transaction is’ conducted ‘without auction or bid, and fish producls are

distributed to marketing channels lhrough fish agents. They arc sometimes not fairly
' settled from the markcl requnements and fishermen oflen receive dlsadvanlagc in
selling fish. - :

3) Insufﬁcient consider atlon to enwmnment

: The b:!ge -water and oil lhrown in the port from ﬁshmg boats wastc water used for

flSh meal plants are SOuLces of water polluuon in the Phukel Flshmg Port. Odor fmm |
these fish meal plants contaminates thc environment. -

4) Unsanitary handling of fish
Most fish landed on the fishing polrl are handled unhygieni@ally.
7.1.2, lniprovement of system for managément and operation of (hé fishing port.
(1) Policy for improvement of management and operation system |

It is concluded that improvement of the system for management and. operauon of .
' fishing port be required al the opportunity to improve: the ﬁshmg port ‘under
cstablishment of the new Fishery Complex.
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Iy

2}

J)

8

5)

:6)

‘Unification of fishing port management for stock management

To be effective for stock managément at the fishing port, the same system should be
applicd to all fishing ports. It is essential to obtain correct data on the fish specices,
landing volume and the system of coliecting data is proposed to be established for
the purpose. Therefore, unification of fishing port management will be required with
giving strong avthoritics to the inanger.

The system excicised for Phuket Fishing Port is expected as a pilot port on the
gocasion of implementing the project for Fisherics Complex. The necessary
measurcs should be taken by the government in introducing the system.

Examination on taviff of 'ﬁshing port charges

It is desirable to modify the tariff with decreasing each fee. The tariff will be
determined in exammmg balance between revenues and expenditures for the new
fishing port.

Establishment of Wholesale Market.

For maintaining fairncss of prices on fishery products, it is necessary to introduce
system of auction and bidding for fish markefing in the fishing port.

Complete management of {raffic and nioor ing of fishing boats.

The management will give enley penmssmn to fishing boats and assign their landmg
and mooring positionis on the basis of their obligate reporls on. entry- (o the

- managemen! office before enlering. The manager and management of{lce mll havc

authotity to contro! all the activities in the fishing port.

"lmpmvemem of the F;shmg Port Eavivonment,

For 1mpr0vemmt of qualily of water and exoncration of odor in the port, it is

‘necessary to give an authorily fo the manager for banmng dlsposal of wasle water,

‘bilge water and oil, and forblddmg emission of odor in the F:shmg Port.
;Establlsh:mnl of -monitoring . systcm around Ihc _port area is essenua} for the
purpose, : : -

llyglenic laandlmg of f'sh and 1ts quality contm!

Instruction o the fishing boats’ owncrs and fish agems should be given to handle
“fish hygienically.

7.2, Maintenance Dredging

7.2,  Present activities of maintenance dmdging

(l) Mamtenance dredging at fishing ports on the coast of Andaman Sea

' The mainlenance dredgmg is camcd out almost’ annually at cach porl on lhe coast
and the volume less than 300,000 m*are recorded.

(2) Or ganizahon for maintenance dredging

* Harbour l)eparlmcnt (HD) under the Ministry of Transpoﬂ and Commumcauons is
- responsible for maintaining the c¢hannels and basins in the ports with provision of the

annual budget for operating and maintaining dredgers for the purpose.  Phuket
Fishing Portt is maintained in the Coastal Dredging and Management Ceatee L.
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(3) Maitenance dredging at Phuket Fishing Port

The approach channel in the Phuket Fishing Poit is maintained annuatly with
dredging about 100,000 m3 by a dredger from Dredging Centre 1.

7.2.2. Maintenance and operation plan for the new approach channel
(1) Volume of mmaintenance dredging and capacity of the existing dredgers

Aanual dredging volume for maintaining the new channel is estimated - at about
500,000 m’. It is confirmed by Harbour Department that a new dredger will be
stationcd in the Cenire and that a dredger to continuously cover the said volumc
might be easily - provided if necessary.

(2) Cost for maintenance dredging and its operation

Dredgmg cost for the maintenance will be 27.5 mllllon Baht. In implementing the
project, it is recommended for HD to maintain the channel and navigations a;ds as
the present maintenance system.

7.3. Management and Operation Plan of the Industrial Estate
(1) Operation and Management Plan of the Industrial Estate in the Projcct:

It is recommended that the industrial estate proposcd in lhe Prcgecl 1s Jomlty '
managed and operated by FMO and IEAT :

1) lndustrial Estate as an EPZ

‘An industrial estate under IEA[‘ management and opcrallons wn!i be dcs:gnaled asan
EPZ. The lenants will be provided with a “"one station service" which will aliow
them to submit and receive all relevant nofifications and approvals from one -
tocation. In addilion, since the perspeciive tenants are in the export processing
industry, they would like the eslate to bc recogmzed as an EPZ. '

" 2) - Maintenance of the Inl‘lastructure :

- The personnet in' charge of the eslalcs management ‘and opcralions will be’
'responmble for provndmg the tenants with a high level of infrastructural service. -In
~ this respect, IEAT has managed and operaicd many industrial estates, lt has a
~ budget and technical expertise to cope with any sudden emergencies,

in contrast, the induslrial estate proposcd in this Pro_;ecl will be the first such estate
managed by the FMO and ll will be difticult to orgamzc a system to cope with
“sudden emergencics. . . '

74 Organization of Management and Opel‘alion for Fishery _C'ompllex |
7.4.1. Division for Fishing Port Facilities o |

{1 I\J!ana_gemen_t body and its organization..-

1) Management body

It is understood desirably that improvement of FMQ will be made lo accommodate -
expansion of fishing port facilities under conditions that maintenance dredging be
conducted by Harbour Depariment with its budget and thal operation costs except
dredging be borne by FMO as same as the present maagement system, '
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- 2) Organization

In order to embody the abave mentioned system of the management, it is proposed
an organization of management of the Fishing Port composed of 38 officers.

(2) Wholesale Company.

For icalizing smooth operation of production and marketing system on fair
transaction and for secoring stable supply of food stuffs for the nation, establishment
and promotion of wholesale martket in the Fishing Port are cssential and important.

Necessary measures with revision of the Act or related regulations are expected to be
considered through clarification of issues at each step in the channels.

For modernizing the marketing channels with establishment of wholesale market
system, a master plan for the nationwide marketing system will be required.

(3) Legistation of authorities for management and operation

Legistation for efficient management and operation of fishing ports will be required,
and the legistation should cover the followings:

+ The whole fishing boats _ihvolved in trawl and purse scine fishing shalt land
their fish catch at the FMO facilities, for resources management in Andaman
Sea. < _

. Scrv:ce charges for usmg FMO facnlmcs and flsh handling charges from fish
- agents shall be listed one by one.

i« " The wholc sale market shall be established, { Detailed description on  the .

establishment with madifying the presenl Acl or Strict enforcement of the
- Act)

The flshmg port manager shall be appomtcd with authonl]es for controllmg the
activities in the ﬁshmg port for management and operation: :

7.4. 2. .Dmswn for Industriat Fstate :
1) Management body and its orgam?ation
“a. Managenieat body '

It is recommended that te mduslrlal estate proposed in the pro;ect is ;omlly managed
and operated by FMO and IEAT;

| ~ b. Organization :
Elghl staff members will be atlocated. .
74. 3 Fishel y Complex Management Comnmittec

Itis recmnmended to cstabllsh the Flshery Complex management Commitice for its
smooth operation and future development of this complex. This committee will be
organized by representatives from FMO, DOF, 1EAT, provincial and municipal
government, fish agents, fishermen, the Chamber of Commerce, and fish processing
companies. The function of this commitlee is to provide smooth operation of the
complex
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8. THE ENVIRONMENTAL IMPACT ASSESSMENT N
8.1. The Need for an ETA

These environmental impact assessment ( EIA) guidelines indicate that  potential
changes in the environmental resources/values require assessment:

8.2. Alternative Designs
8.2.1. Alternative Fisherics Complex Designs

~ The two basic desiga opllons were considered as shown i m 1hc masler plan and short-
term plan stated in the previous chapter. : -

'8.2.2. Aliernative Vessel Approach Chaniiel Options

The two layout options were examined as mentioned in the master plan and short-
term plan. ' I

8.3. Methodology

The melhodology for all components consisted of many ﬂeps 'l he four major steps
were: _

+  Reviewing = the Literature and Intervicwing DOF and local officials.
+ Conducting a Field Program Co -

+ = Analyzing Alternatives

. Publlc Invotvement

8. 4 Existmg Conditions
3.4. I Na(ural anronment
- (l) Physwal Oceanography

Of the area's physical oceanographic conditions only Ildal currenls and  waves were
examined. : - '

) “Tides and tidal currvents-
' Tidal currents are strongly notth south oiiented.
2)  Waves- -
Waves are quite small and there is no major shore swell.
(2) Hydrology and Flooding '

" The drainage area of Klong Tha Chin is about 8 km? which is very small. The
- discharge of the Klong Tha Chin (Q) is quitc small,

(3) Water Resource

Fresh water requirernents for the pro;ect w;ll be mel by Phukct Mumcnpal and .-
regional sources to be developed in the near future. -

(4) Groundwater

Underground water in this area (if there is any) could be conlammated by salt water
intrusion. Most of these water samples could be classificd as Ca-Mg Type
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(5) Scawater and Sediment Quallty
1} Seawater Quality -

Only grease and oil measurements scemed to exceed Thai standards.
2} Sediment Quality -

All metals, except tin { 10-17ug/g), which is found in abundance in Phuket, were at
very low levels and within Thai standards for heavy metals in soils.

6y Air Quality, Noise, Yibration and Odor
1) Air Quality

TSP for the other three stations was within the standards sct by the GOT. Nitrogen
Dioxide (NO2) were well within the standards. Sulfur Dioxide (SO2) were well
within the GOT standards, Carbon Monoxide {CO) were well within the GOT's
standards.

2) Noise

Noise level around the Centre for Pre-School Child Development and the Phuket
Community Authority was ncarly the samec as wholc day due 1o the buses and trucks
running to the tourist pier.

3 Vibration _
" Lower level was measused.
4) © Odor sources

- Odorous gases conccnlranon in the arca persists somct1mc=; for quit long durmg the -
- day period but the concentration are within the tolerablc range

{7) Mangrove, Wild life and Coastal Marine Ecosystems
1) Mangrove Forest: ' |

The density of sapling and sccdhng in mangmvc foresl of Klong Tha Chm is high,
“indicating extensive natural regeneralion, however, a narrow healthy band of trees
- Femaing along the forest’s souwthern border. :

2) Wlldlil'e and Waldlnfellab:!als- :

The tidal mudflat supporls a great diversity and abundance of resident and migratory
bird specics, including same very rare specics. This area supports a healthy diversily
of mammals, birds, reptiles and amphnblans

: 13} Marine ccolagy and fisheries
: a. Plankton-:

" The inner section of Phuket Bay ( from norlhwest to southwest), about 5 kxm?® érea,
is very shallow apd rich in plankton and seagrass The benthic comnwmity is also
found in these shallow walers.

. b, . Coral -

" The distribution and abundance of corals  in Phuket Bay can be summarized as very
poor at all sites. :
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4) Fishing Aclivity-

In the project area, there were 2 small fishing villages nramely, Ban lha Chin and
Ban Tukkac.

5) Fish-

The overall species collected was 32 for the inner section and 20 outer section of the
bay respectively.

(8} Solid Waste and Wastewater

1) Solid Waste Managemeut - Phuket Province:

Existing solid waste gerieration in Phukel provmcc is 125 160 tons/day and the -
collective handling capacity of sanitary land fill and incinerator will be 400 tons/day.
‘The existing wasle generalion rate within the FMO port arca is 1.6 tons/day. Solid
waste generation on private jetties is approximately 2.0 tons/day. The collection bm
and pick up system for solid waste is not adequate. -

2) Wastewater - - _
At present the FMO site has not provision for the management of its liquid waste. T .

- . 8.4.2. Social and Human Environatent

(1) Land Use

The existing landuse along west side of Klong Tha Chi is for private tqu'ri'sm piers,
fishery picrs and fishery industries. ‘The mangrove forest area, slated to be cleared
and filled in, is a part of the national forest reserve, but has bccn tcased to the DOF
for use in fishery industry dcvclopmcnt

@ Secio- Economlc_ Condition
1) - Population -

By the end of 1995 toial populanon of Phuket Province was 207,287 and the
average densily of popuiat:on in Phuket was 382 persons/km2, which was about 17
times higher than that of the Nanon (120 persons/kmz) -

2) Land Ownershlp -
Only 20.5 % of the residents Iegally own the land thcy occupy.
'3} Physical Environment -

In summary the existing socio-economic comhhons for most people in lhc study area
are substandard, with key deficiencies being: insufficient mfraslruclure especially
the water supply, access toad, telephone and refuse collection,

4) - Economic Conditions -

Aboul 27%of the villagers dcnve their hvmg from f 1shery rdalcd whllc 4 % of lhcm
work in the fishery on a part-tinie basis. :

5) Social Conditions-

In-the study area, there are only one primary school and one pre schooling child -
center. Health services consist of a Koh Si Rae health center , mostly for minor
routine requirements and the hospitals in Phuket towa.
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(3) Tourism and Visual Environment Conditions
Tourism plays a minor role in and around the immediate study area.
{4) Public Health

Most parts of the communities in the Municipal areas and in the sea-gypsy village
have poor sanitation.

8.5. The Selected Option

The option for the short-term plan, which was predicied to have the least significant
impact on the bio-physical and social environment of the study area, was examined
for BIA

3.6. Idemiﬁed 1mpacts and Miligalion Measures
0 Physical Oceanography -

No significant physncal impact is cxpeclcd in pr0v1510n of a jelty and a channel.
Localized sediment plumes will be confrolled by silt curtains, using a geo-textile
material, and all dredge waste will be pumped onto the shore and disposed of in the
- lands cleared of Mangrove trees.  Drainage of the dredge water back into the sea
- will be controlled, permilting all fine geained silt materials to setile out. givea the
large quantities of dredge wasle being dumped, a continuous monitoring program is
proposed. With such safcguards in place and a continuous monitoring program, the
~impact of the dredging opetatlon during the cons{rucllon and as a maintenance
aclwlly should be mlmma]

(2) Water Supply -

Resources havé been found to be sufficient in fuily opcratlenal Fisheries Complex.
'With the construction of a new water treatment plant by the Phuket Municipal
Government, the supply of potable water should n'ot. be an issue.

_ (3) Alr Qual:ty -

‘Ne' significant impacls from road !rafF ic or vcssei traffic on the cxisting area of
potenhal impacts. : S

' (4) Nmse-

Noise during the construction period is unavoidable. The best control measures will
be to establish an construction opcrauon timetable that avoids the quiet night time
penods

" (5) Vibration -

~While posmbly noticeable’ durmg the consiruction period, or coming from the pile
dnvmg aclivity and thé movement of heavy equipment, vibration is not expecled to
be at a level Wthh wouid cause any heallh refated or structure damage in the study
area. :

.(6) Odox -

Odor problems during the construction period will be negligible. A well organized
waste management scheme is planned as well as the establishment of the installation
odor control technology, and training in its operation and maintenance,
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(7) Marine Envivonment-

An cnvironmental conslruction guideline, addressing issucs such as fuel and
equipment management over water will provide a measure of protection, The local
siltation from construction dredging will be controlled by silt curtains, In terms of
maring organisms, including invertebrates and fish, elimination of any possible
impacls or minimal and acceptable impacts, such as small amounts of habitat
disruption, small moralitics of organisms caught in the dredging operation and
some changes in the local-offshoré sedimentation deposition rales , are expected .

(8) Tervestrial Ecosystem -

To 1nitigate loss of the existing mangrove, existing mature and healthy trees along
‘the southern shore and and around the eastern perimeter of the facility should be
‘retained, thus providing some habitat for the many bird and inveilebrate species |
identified. A further mangrove replanling program, to replace lhc liees remove  is
~ also proposed. '

(9 Wastewater -

‘The project will include a fully functional sewage lrcalmcnt plant, Furthermore, it is

recognized that such a plant needs to be operated by skilled technicians and, to that

-end, slaffing of the plant and training of staff is proposed. To prevent ol spills and (o

have in place an action plan, in the event of a spill, a detailed oil spill contingency.
_ plan was prepared with recommendation lo bccommg a parl of the opcratmg
+ procedures for Harbor Deparlmem andfor FMO " :

' (10) Fuel and Qil Spills -

A detailed oil spill contingency action plan was prcparcd to prevent oil spills and

" also the clean up actions needed and contacts to be made in the cvenl of a fuel

: 1 splll - Co : '
(11) Solid Waste- _ _ _ _

" Proposed mitigation measures during construction is a) to initiate a recycling and
reuse program and b) to provide an ample supply of waste bms, and (o assure that -
~waste sorling is orgamzed and pick up and removal is regular and on time., and that
disposal is according to Thai regulations. During operations, a similar program is |
planned with the addition of much larger disposal bins, an educational campaign to

use the disposal bins, zeuse and rccycle waste, and to provide datly waste pick up for
disposal at the municipal landfill site, :

12) Landuse - :
" The impacts are expected to be negligible.
{3) Socio economic -

The EIA did not find any evidence lhat lhc FC would allracl new [lshers to: lhc N
fishery in-shore fishery, thus further increasing the pressure on already over-

exploited fish stocks, Overall, the project is expected to improve the overall socio- ~ ©

cconomic conditions in the study area.
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{14} 'tourism -

The new FC, is expected to dramatically improve this situation since, one objective
of the FC management is to convert the FC into a tourism attraction. Even with a
fully functional FC, traffic volume will still be within the acceptable limits for
congestion-free traffic movement.

(15) Visual Landscape -

Assuming that careful archilectural treatment is given all elements of the facility,
with consideration for visual context of the slruclures, impacts should be negligible.

(16) Archacology -

Based on a review of historical records and discussions with local historians, no
features needing protection were found, this no impacts are prcdlcted

(17) Public Health-

The EIA recommends augmenting the health services with a local health wnit and
increasing the number of beds in the Phuket City hosp:lal Details are provided in
the EIA document.

(18) Imstitutional Capacity -

In order to competently manage the new facilily, particulary the proposed Sewage
treatment facility and to monitor FC operations, a number of trained opcrators and
“inspectors should be retained. s suggested that the team of three to four people
-needs to be established to operate the sewage trealment system plant,

(19} Environmental Management Plan .

‘The lmptcmemauon sequence of all miligation nieasurcs, rcsponsnmhty and special
measures, were specified in the EMP. The EMP, would become a part of contiactual

~ ‘agreements with contractors as well as operators of the FC and associated mdustnes
such as the tuna processmg faciorles -

8.7. Sunmnry

" The Impacts 1denuf1ed are relahvely easﬁy managcd provrded that commitments to
implement mitigation measures are kept.  The net benefits to the local area will
outweigh the negative effects. No resettlement or taking of occupied or agricullural
lands will be nccessary, Only the mangrove will be affected and the dredge

" materials will be disposed on land. The EIA concluded that with the appropriate
mitigation and monitoring measures in place, impact would be easily managed and

o lhc project would be environmenaly acceptable.
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