5.2-2 ’

Financial .

1) Uipgx'a&irig of the Ekiéting Financial Facilities

(1) Reassessment of the Revenue Requirement of the Phatthaya City

Recommendation

B_as_ed_ on t_h_e d_emar_cation of the duties and powers for the
admig_istl‘ation of ‘Phatthaya, the revenue requirement for the City
sho:u_ld__‘ be reassessed. The necessity and degree of enhancing the

‘autonomous revenues as well as its measures should also be examined.

Exg_la_nation _

i) DOLA. of MOI, Revenue Department of MOF and PCG as well as
other departments and agencies concerned should be involved for the
reassessment.

.(2)_Enha1’icé‘rﬁent of the Total and Autonomous Revenues of the

~ Phatthaya City

Recommendation

The current level of the total revenues of the City which is 147.2 million

_bahts in 1988 seeins not sufficient considering the buge requirement for

the infrastructure development. The amount and the share of the

‘autonomous revenues which is 39.9 million bahts or about 27% of the

total also seems low to take prompt actions against swiftly degrading
conditions of the environment,

Exglé_nat.io.n

) 'Fhe aiﬁpropxiéte level of enhancing the total and autonomous

l‘évenuesrshould be in line with the Thai Government policy for
ﬂeééntféiizaﬁoﬁ énd the distribution of duties and powers for
infrastructure development. It still may be advisable to enhance the
‘total ‘and aubonomous revenues of the PCG so that the local
government can cope with and solve the indigenous urban pr oblems.
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(2)

i) In case the PCG staff is reinforced reflecting the actual nambey of
resident population and visiting tourists, the financml requirement
for meeting recurrent’ expenditmes would sharply be iner eased,

Examination of Locally-Levied Taxes

Recommendation

The locally-levied taxes, particularly the house and land tax which is the
biggest tax revenue item among all the taxes, should be examineg
including tax exemption clause and incorporation of the actual market
value of the land appurtenant to the house, “Taxation rates of the local
development tax should also be examined. | '

Explanation

1) The framework of the taxes should be formed in due ¢onsideration of
public finance, optimum resource allocation (economic development),
equity capability for payment and other relevant aspects, taking also
into account the fees and charges imposed for public services, In this
study, however, the aspect of public finance is malnly studied.
Detailed study and examination should be carried out, taking all of
the above aspects.

ii) The house and land tax, which is imposed based on'the annual rental
value of the house and the appurtenant land, has an e_xe'mptioﬁ clause
that the owners of the houses for their resident purpose are exempt_ed
from this tax and the rate is decreased to one third for the buildings
for manufacturing purpose, It may be .adv_isabl’e- that whether or not
these exemptioﬁs should remain should be examined.

iii) Currently, the rental value is based mainly on the buxldmg It may
be advisable that the rental value of the appurtenant larid should
fully be taken into account, COHSIdeI mg the sharply raised market
value of the land in Phatthaya

iv) The tax rates per rai of land applied in the iocé.l development tax

remain the same for long years. It may be advisable that apprﬂpuate
level of rates should be examined, considering the sharply raised
market value of the land. | -
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(3) Examination of Surcharge Taxes

{4)

Recommendation

Phatthaya City is legally authorized to add a surcharge of 10% to such
national taxes as business tax, gambling tax and liquor tax. To enhance
the financial base of the City, it may be advisable to increase the
surcharge rate,

Explanation-

i) In 1988, the share of the business tax revenue, which is the principal
surcharge tax, in the total tax revenue was 38.6%. If the surcharge
rét:e"'s'hbuld be raised, the business tax revenue would sharply be

" increased and give positive impact on the finance of the City.

Exam'ih'aé;‘ion_ of the Allocation Rule of Shared Tax

Recommendation

It may be advisable that the present allocation rule for the vehicle tax
should be examined from the viewpoints of the contribution of each local
government to the tax generation as well as the revenue requirement.

Explanation

i) 'l‘h_e .Veh.ic_ie tax, Wh.ich is a shared tax, is distributed among
provincial government (25%), sanitary districts (25%) and 6
.zpu_z_l.ircipal_ities (50%) in the case of the Chon Buri Province where the
Phatthaya City is located. Distribution among the 6 municipalitiesis
-even for'all and the City is given one twelfth of the total, although its

contribution to tax generation and the need for revenue may be

bigger.

(5) Eﬁia_friiiiétion of Collection Fee For Tax Collection

Recommendation

S;urichrarge taxeé af_e collecf;ed hy the local representative of the Revenue

and Bxcise Department, MOF and 5% of it is deducted for covering

-~ collection expenses. It may be advisable that whether or not the present
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(6)

(")

collection fee is appropriate compared with the actual expenses shoylg be

examined.
Explanation

i) It may be advisable that the collection fee, after examination of th,
actual expenses incurred for tax collection, should be revised based oy
the actual costs.

Improvement of Tax Collection Rate

Recommendation

In order to improve the current low level of tax collection rate, it is
advisable that various countermeasures should be taken inéluding:

°  Strengthening of tax map and property xeglstratlon systems;

°  Reinforcing the competent personnel of PCG for collectmg locally-
levied taxes as well as preparing collection _ma_nual_s and necessary
equipments; | |

°  Ensuring stronger coordination among the departments and divisions
of the Central Government and PCG for tax collection.

Explanation

No data are available with regard to the collection rates of taxes for
Phatthaya while it is around 40% according to the survey carried out
towns in Thailand, The rate may be higher for Phatthaya but still big
incremental revenues could be obtamed by i 1mprovmg the collectmn rate.

Augmentation of the (‘entral Government Gx ants for SubSJ.dy

Recommendatmn

It is advisable that the Specml gran{ given from the Central Government
to be used for supplementing the development expenditure of the
Phatthaya City should substantially be increased from the current 30 to
40 million baht level, considering the urgent need for the pubhc sectar
investment on infrastructure development in Phatthaya '

It is also advisable that the general grant should be mcreased bY
increasing per head grant from the current 80 bahts and by being based
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(8)

on the actual population rather than the current registered population
basis.

Exg' lanation
i) The increase should also reflect the rate of inflation in the past years.

Examinatioﬁ_ of the Levels of the Fees For Utilities

Recommendation

It may be advisable that the sewerage service fee should be established
and collected from the beneficiaries or people and entities. The level of
thé‘fe__:é' sh@uld‘ be determined, taking into account consideration an
appropriate level of cost recovery and the principle of beneficiary-to-pay.
The level of the solid waste and nightsoil collection fees should also be
examined. =

Exglanatioxi
i) Currently PWD is conducting a feasibility study for a sewerage
development of Phatthaya which encompasses a study for sewerage

tamff Whether or not fees should be imposed and their levels should,
ther efore be deter mmed based on the results of the above study.

ii) From the viewpoint of efficient resource allocation including averting
wasting of the resources, certain level of cost recovery, covering the
operatidn and maintenance costs for instance, and beneficiary-to-pay
principle are advised to be considered.

iii)In 1988, 10,872 thousand bahts were disbursed on the solid waste and
night soil collection services in Phafthaya, including personnel
_' expenses, expenses on new equipments and materials, repair and fuel
and 011 Whereas only about 933 thousand bahts were collected,
meetmg only about 9% of the costs. It may be advisable that the fees

. should be r aised and collection rate of fees should be improved.
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(9) Flexible Use of Income Receiving Facilities

Recommendation

According to APGA, besides the tax and gr ant r evenues, Phatthaya Clty

may receive:

°  incomes from commercial undertakings of Phatthaya City;

°  incomes from the sale of bonds after the approval of MOI and MOF
has been obtained and ordinance thereof has becn enacted

°  loans after the approval of MOI and also that of MOF in case of
foreign loan; R

° jncomes from properties of the State or State enterpmseq which
engage in the business for the profits in Phatthaya City. -

It may be advisable to use these financial facilities ﬂex'iﬁly_'.ﬁ_ai'ticularly
from the viewpoint of tourism promotion and strengthening the business
function of the City as the center of ESB region.,

Explanation

i) In utilizing the above facilities, f‘ea51b1hty of the undertakings,
repayability of loans and bonds as well as the management capacity of
the City should duly be taken into account,

2} Introducing New Financial Facilities
(1) Allocation of Income Taxes

Recommendation

Corporate and income taxes are national taxies and' are no_£ allocated to
the local governments including PCG. In order to enhance the revenue
base, it may be advisable to allocate a portion of the collectéd revenues to
the local governments. . o

Explanation

i} Allocation may be based on contribution to the ta:ﬁ generation and the
needs of the local communities,
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(2 Introduction of Environment Conservation Tax

(3)

Recommendation

In order to upgrade promptly the environmental conditions of

: -Phatth_’aya,— it may be recommended to introduce an Environmental

Conservation Tax having the characteristics that

° The collected tax revenue should be used for improving the
environmental conditions of Phatthaya including water quality and
' sanitary conditions;

f’ ‘Thisl fa;ﬁ; Should be a local tax applicable only to Phatthaya, the PCG
beirifg tax collector and receiver of the revenue as well;

: ’I‘hiS'té\X'shéuld'be an indirect tax, private enterprises being direct
tax payers who lay the equivalent sum on the users of facilities and
consumers;

Thls taxis meosed for a spemﬁed period during which the purpose of
t’.he tax should be attained.

Explanation

i) Tax payers would mainly be hotels, restaurants and shops who then
lay the payment on the tourists and other visitors. These final tax
payers would receive benefits through the upgrading of the
environment,

11) Based on the condltlon m 1987 when 1,417 thousand tourists visited
Phatthaya with the average length of stay of 4.02 days, about 285
million would be generated annually, assuming 50 bahts per tourist -

day of tax.

Tntroduction of Property Tax

Recommendation

The present house and land tax is based on the rental value of the
b'ulldm'gs and the land appurtenant to the buildings. In order to directly
reflect the enhanced value of the real estate of Phatthaya on the City’s
finance, it may be adv1sable to introduce the property tax system,
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(4)

replacing the present house and land tax. Property tax slm\}lcl be alog

tax,

i) The property tax may be more effective than house and land tax due
to the more direct assessment of taxable value,

Introduction of Capital Gain Tax

Recommendation

To enhance the finance of the governments, it may be ad\usable that
capital gain tax for the real estate should be mtroduced - By applying
higher tax rates for these tax payers who have held the estate for short
period, reduction of the transaction of land and buildings on speculation
may also be expected. o

Explanation

i) Appropriateness of the introduction of capital gain tax and its
characteristics should be examined by the departments and agencies

concerned.

5.2.3 Legal

1) Enactment of Laws, Royal Decrees and Ordinances

In order to materialize and support the institutional and financial reforms
recommended in this Study, amendments of the existing laws, Royal Decrees,
Ordinances, etc. should be made, if the Government of Thalland so decides. In
some cases, enactment of new laws and other legal actions sbould be taken. The

relevant laws would include:

i)

ii)
1ii)

iv)

Enhancement and Conservation of Natural Environmental Quality Act,
B.E. 2518 | S

Public Health Act, B.E. 2584
Town Planning Act, B.E. 2518

Building Control Act, B.E. 2522
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) Administration of Phatthaya City Act, B.]. 2521
o) Municipal Act, B.E. 2496
vit) Royal Decree of Municipal Officials, B.E. 2519
i) Muﬁigiéa_i Revenue Act, B.C. 2497
ix) Houée 'a'nd'L_ax_:}d'l‘a'x ‘Act,_B.E. 2475
x) Loc.al bev’elopment'l‘ax Act, B.E, 2508
9) Specific Rgco_xﬁmendations

Careful and in-depth study should be carried out on the necessity and the
way to amend the current legal setting of Phatthaya and the country in order to
upgrade the present environmental conditions of Phatthaya and to realize its
integrated development effectively.

These laws directly concerned with the institution and financial
recommendations should accordingly be amended. Hereunder several specific
recommendations are made:

(1) Enh'éncemer:it_ 'an_d__' Conservation of Natural Environmental Quality Act

Recommendation 1.

It is recommended that the types and sizes of projects or activities requiring
Environmental Impact Assessment (EIA) report to be submitted under the
Act regardmg the measures for the prevention of and remedy for the adverse
effect on the envir onmental quality should include hotels and resort facilities
with less than 80 rooms,

Explanation

) Under'the Act, the official who is invested by law the power and duty to
consider and grant a permit or renewal of a permit to any person in order
to ensible Ihi.m to carry out any project or activity shall submit a report

: concerning the study and measures for the prevention of and remedy for
. | the adverse effect on the environmental quality. This, however, is
: apphcable to the hotels and resort facilities with 80 or more rooms. No

| preventive measures are, ther efore, assured for the smaller ones.
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ii) 'This may be done by revising by the Ministerial Notlﬁcatmn of the
Ministry of Science Technology and Energy.

Recommendation 2

It is recomunended that the level of fines against the violation of the Ay
should be examined so that they reflect the value of violation, ile., the benefit
which violator could get and the value of damage caused. The power of
promoting and maintaining the environmental quality and natural resourees
should be given to the Phatthaya City.

Explanation

i) There exists eriticisms that some sewage treatment plants installed in
the hotels and resort facilities are not op_erat_e& after the ixistéllation. It
is recommendable that the Act should also ensure the operation of the
installed facilities.

(2) Public Health Act

Recommendation

It is recommended that the solid waste and mghtsml collection fees
should be raised by revising the Regulatmn of the Mmlstry of Public
Health, B.E. 2528 issued under this Act so that certain level of cost
recovery as well as the principle of beneficiary-to-pay should be attained

Explanation

In 1988, about 10.4 million bahts w'ere'di.sblirsed 'by.tlié Ph'at;!:;haya City,
whereas only about 0.9 million bahts or 9% of the total expenditure were
collected by collection of the fee, '

{3) Town Planning Act, B.E, 2518

Recommendation 1

In order to expedite the expropriation of land or immovable property in
the enforcement of the Specific Plan, the compens'ation: to beé paid to the
owner or the occupier of the property to be expropriated should he
prescribed according to the fair price of the property as of the date of the
enforcement of the Town Planning Act enforcing the Specific Plan
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instead of the date of the enforcement of the Royal Decree prescribing the
area of land for the making of the Plan.

Explanation

i). In ca_se: that a Royal Decree is issued, prescribing the area of land for
making-the Specific Plan, the compensation shall be prescribed
according to the fair price of the property expropriated as of the date
-of the e_n_forcement of the Royal Decree. When there exists large

“discrepancy between the dates of the enforcement of the Royal Decree
and the Act, there exists usually big gap between the prices of the
property at these dates, causing troubles by these who do not agree
with the p1 escubed pmces

: Recommendatxon 2

It is recommended that the penalty prescribed in the Act should be
stxengfhetied in order to make its enforcement more effective. The

- amount of the ﬁnes should be based on the benefit derived from using the
land or medlfylng or altermg the immovable property differently from
that prescribed in the Act enforcing the Specific Plan or Ministerial
Regulation enforcing the General Plan.

Exgzlanlatidn
- i) Phatthaya area is prosperous at present and expected to be developed
further in the future. The benefits which could be derived from the

use of land and altering the immovable property differently would far
exceed the prescribed fines. The fines should be high encugh so that

~ theviolation can be prevented.
(4) Making of a General Plan for the Study Area

Re_c'ommendation

In order to gulde the. 1ap1d development which is prevailing at present and
expected to continue in the coming years in the Study Area, it is
Iewmmended that a Gener al Plan should be prepared and made for Jomtien,
- The I‘arang, Bang Sare and Ko Lan whu,h are not covered by the existing
.General Plan for Phatthaya (see Fig. b .1). A Ministerial Regulation should
be declaled subsequently to enforce the Plan. If deemed appropriate, the
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(5}

(6)

present General Plan should also be revised so that it is in harmony wih y,

new Plan.

Explanation

i) 'The current development in Phatthays is not confined in the land'apea of
the Phatthaya City any more for which General Plan has alveady heen in
force, but expanding to the adjacent areas, Jomtien in particular anq
expected to expand further. Unless General Plan covers the whole of the
developing area, disorderly development and the urban problems woulg
continue to prevail over the wider area. :

ii) The General Plan should be made either by PCG 'o;f- the Office of the
‘Pown Planning as stipulated by the Town Planning Act. =

Making of a Specific Plan

Recommmendation

In order o achieve the orderly and efficient develépmenﬁ as well as to secure
the public safety and security and 'environménfsai _cbn;s:éi'Vation, it is
recommended that a Specific Plan should be prepared and made for the Study
Area, keeping consistency with the General Plan. The SpéciﬁéPlén should
be effected by enacting an Act subsequently. It is worth consideration that
the Specific Plan should be made without making of A General Plan for the
area where a General Plan has yet to be made, in order to expedite the
making of a Specific Plan. '

Explanation

i) Preparation and making of a Specific Plan is recommendable considering
that with an Act it can be more effective in enforcement than General
Paln, having the provisions of land expropriatioh and removal and
demolition of the buildings,

Building Control Act, B.F. 2522

Recommendation 1

In order to meet the objective of the land claSSiﬁcai;ioii _stijiiﬂét'ed. in the
General Plan and Specific Plan, the fallowiﬁg"éohtrql'_measﬁf:es 'should
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additionally be provided through the modification of the Building Control
Act. :

o Building coverage ratic

o Tloorarearatio

o Absolute height

o 'Olt-;helf l‘neas'_ﬁ_res éppropriate for better town planning

Explanation
i} Possible application of the control measures are shown in Table 5.2.1.

Recommendation 2

It is also recommended that. types of buildings should be regulated in the
Building Control Act, which are allowed to be constructed in the tracts where
alternative land use other than specified in the General Plan is allowed by
the Town Planning Act.

| Exglanatipn |

i) At present, due to the 30% allowance of alternative land use prbvided by
the Town_ Planning Act, the objective and policy envisaged by the General
Plan could be jeopardized. The proposed provision for the Building
Control Act would improve the situation.

: Recofnmendation-i?

With a v1ew to more effective execution and enforcement of the Act, it is
recommended that the Local Competent Officer, City Manager in the case of
the Pha'tthaya City, who is authorized to issue a building licence or give
disapproval order thereof should also be empowered or at least involved to
consider and impdse fines against violations for which penalty is a fine only.

- Explanation

i) "At present, the Act stipulates that Cases Comparison Committee shall
consider the fine to be imposed against violation for which penalty is a
“fine only. The involvement of the Local Competent Officer would make

law enforcement more effective,
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(7) Building permit with stronger coordination with infrastructure developmm

(8

Recommendation

In order to avoid the discrepancy between buildixjg 'fl_OIiS,tL‘l:'_lgztion and
infrasteructure development and provision of publ'ic Sélviees, due
consideration should be paid in the execution of Building Cuntrol Act for the
resulting requirement for public services, when the license is 1ssued for
building construction and modification.

Explanation

i} The main reason of the current urhan problems in'Phattha_ya is the rapid
private investment for land and buildings and inability of public sector
investment to cope with despite that they should be: developed in
harmony. '

ii) Strong coordination should be maintained particularly between the local
competent officer who is Phatthaya City Manager and the Office of the
Buildings Control Committee as well as the departments and authorities
in charge of the provision of public services.

Promotion of favorable development

Recommendation

It is recommended that preferential treatmen{ should be given to these well-
fit to the development policy of Phatthaya. The preferential measures may
include : ' " o

o Legal measures
o Financial incentives

Explanation

i) Legal measures should include the easement of the control measures
including building coverage ratio, floor area ratio and absolute'height-

ii) Financial incentives may include the preférentiél 'l':é_i.,t_;i'e_atment
including exemption and reduction of taxes,
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5.3

Other Relevant Recommendations

1) 'I‘ak.iflg Population Census

rendation
Recomumeliian. 2

It is St,rqngly_recommended that a comprehensive population census should
he carried out as soon as possible by the Central Government in cooperation with
pCG in order to improve the accuracy of infrastructure development planning as
well as to upgrade the institutional and financial strength of the Phatthaya City.

i)

ii)

In 1989 about 52,000 populatmn was registered at the Phatthaya City.
Iti 1s certain, however, there exist substantial number of non-registered
population which is assumed at about the same size as of the registered

in thlS Study, making the total population in the City at about 100,000,

However, no accurate statistical data is available for population and

number of employments. Population census should be taken at the

earliest timing as possible fo serve for:

@ Effective'planning of the infrastructure development which largely
depends on the accuracy of the current and forecast population sizes;

@ Number of civil servants including police force and amount of general
‘grant from the Central Government as well as excise and liquor tax
are determined based on the size of the registered population. If they
are revised to be based on the actual size of population, the
institutional and financial strength of the Phatthaya City would

largely be upgraded.

“The first census should be a comprehensive one including geographical

distribution of the population, number of employees by industry as well

‘as number and sizes of the establishments. The census should be carried

out regularly thereafter.
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6. PROJECT DE SCRIPTION

6.1 Wat_el_’fli’(_)nf Im provements
6.1.1 South Phatthaya Land Reclamation and Port Facilities
1) General

The following waterfront improvements, all located in South Phatthaya,
are categorized as priority projects for completion by 1996:

: land re_c_lamation
- tourist port
- _jia_tfoil_/_hydrofoil berth

The existing entertainment area in South Phatthaya, although an
essential part of Phatthaya’s commercial success and prosperity, suffers from
unhygienic conditions and causes pollution of seawater in the bay. Waterfront
land in Phatthaya is scarce and additional land obtained by reclamation
around the'e_n_tertainment'area would be potentially valuable: if leased on
commércia'l_' tei*ms it would provide funds to finance the overall scheme, The
port devel'opments would provide essential facilities for local and Bangkok -
Phatthayasea tranéport where none exist at present.

Anintegrated development as shown in Fig. 6.1.1 offers the opportunity to
re-vitalize and improve the waterfront of the most highly developed part of
Phatthaya, thus contributing to the success of the many hotels and commercial
establishiments in the area, and of Phatthaya generally.

2) Land Récia;mat-ion
(1) Bnpacton Coastal Stability

_ Aiiy 1?eélaniati6n project which changes the shape of the shoreline has
a potential impact on coastal stability. The Eastern Seaboard coastline
was discussed in 4.2.2 and attention was drawn to the characteristic s piral
shape of the bays between Sattahip and Chon Buri. It was noted that the
coastline is in a state of dynamic equilibrium and that small longshore
movements of sand occur, the direction of movement varying with the
seasonal wind ditection and the inclination of waves to the coastline.
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If reclamation is carried out, an adverse impact on thé conastline i
anlikely if two criteria are met. Fivstly the characteristic shape of the bay,
should be maintained as far as possible, and secondly the reclamatiop
should be in an area which is sheltered from the pr eva_ll:m_g southwesterly
wave direction. The plan shape and location of the proposed reclamatioy
shown in Fig. 6.1.1 satisfy both these criteria. - ' '

In Japan, numerous reclamation projects were 11h_deftaken in the
past. According to these experiences, reclamation projects of relatively
small scale impose no major impacts on coastal erosion and natura]
environment and environmental impact assessment 'i.s_: not required to be
conducted for the reclamation projects with less than 50 ha of area
according to the present regulation of the Government of :Jap'ai'n.' The
South Phatthaya Reclamation Project with 19 ha of area is, ,thérefbre,
expected to impose only minor impact on the surrounding _e_n?ironhaent.

The effects of potential erosion, if any, cdiﬂ& be accommodated by
supplying small quantities of sand at selected locations. In any casé‘, most
of the sand movement takes place along the existing b'ea'c'h"be:tWEén the
north headland of Phatthaya bay and the edge of the eni:ertainmeht area.
There is very little sand under the structures of the entez‘té'ix_iine]ﬁt area, so
reclamation in this location would not deplete other parfé of the Baj’r of a

sand source.
(2) Project Description

The proposed reclaimed area will occupy a total length of
approximately 1900 m., measured along the existing curved coastline. It
will be tapered at the two ends near the junction of Phétthaya Beach
Road/South Phatthaya road and Laem Phatthaya respécti:vély., but at its
widest portion between Xhlong Phatthaya and the Siam Bayshore Hotel it
will be 180 m. wide. The total area reclaimed (éxcluding the additional
piece which provides the operational area of the tourzst port described in
3)) will be 19 hectares. '

Reclamation will be carried out within a rubbie fno'uxid dﬁké placed
around the seaward perimeter of the area to be 1ecla1med i‘he dyke will
be consiructed of quarried stone placed to slope. A rubble mound structure
with a sloping face is proposed in preference to a vertmal faced structure as
it is cheaper and will also cause less wave reflection, reducmg the risk of
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scour-of beach material in front of it. The outer face of the dyke will be
protected by natural stone armoring. The northwest is the predominant
wave, dnectwn for design of armoring, since the reclamation site is
pmtected fxom southwesterly and westerly waves. Taking account of
likely maximum wind speed from the northwest, fetch in this direction and
wave refraction, the rock armor should be designed for wave height not less
than 1.om.

Fill should be granular material - preferably sand with a “fines”
conte__n't (maf_;erial of particle size less than 0.074 mm.,) not exceeding 15%.
The fill could either be hauled and placed using land-based equipment, or
transpo'r'te'd-'.by sea and pumped into the area to be reclaimed using
dredging equipment, The latter method is to be preferred as
iransportation of large quantities of sand through Phatthaya City would
cause unacceptable traffic conQestion.

HIGHER HIGH WATER
MEAN SEA LEVEL

QUARRY RUN
o TSAND FILL T STONE .

STONE. SAND PLACED AFTER

ARMOUR CONSTRUCTION OF
QUARRY RUN PYRE © - . EXISTING
STONE S sEABED
TR

SECTION AT EDGE OF RECLAIMED AREA

. STONE'FILTGR +
. CEOTEXTILE #ABRIC
Ry

: F_ill_ 'mater_ial_Whic}i is placéd véi_ll be up to 5 m. deep in some areas and

will requifé compaction to minimize settlement. If free draining granular

fill is used, material piaéed within the tidal range, i.e. up to a level of
apprdxi_mabe_ly +3.0 m. (/1), will be compacted by the rise and fall of the
'tide., Above this level, the fill should be placed in layers spread by
bulldozers and compacted by conventional road construction equipment.

Two areas of the site require special consideration during detailed

| planning and design of the reclamation project.

(i) .Réclam.atioh undel the existing structures of the entertainment area
these structures are suppor ‘ted on piles which will continue to have a
load-bearing function. Fill should, however, be placed underneath

| the gmund floor slabs of the structures to avoid an area of stagnant

level relative tdléﬁre's't low water
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water which will be environmentally unacceptable and a healy,
hazard, The lower layer of fill (below mean sea level) will-probably be
pumped between the piles, using small diameter pipes so that the f)]
is placed evenly and in small quantities, thus minimizing latera]
forces on the piles. The final layers may have to be placed through
openings made in the ground floor slabs of the existing stractures,
causing some disruption and inconvenience to occupants. Execution
is likely to be slow and expensive, with a high manual labour content,
and this will be reflected in a high unit cost for this part of the work,

(ii) Extension of Khlong Phatthaya : Khlong Phatthéya currently
discharges into the south corner: of Phatthaya Bay. It will he
necessary to extend the river channel so that the river discharge is
directed to a suitable location on the edge of the reclaimed area. The
flow is at present highly polluted and'impro'vement:of water quality
will be required, else the presence of a discoleured, foul-smelling
river channel will diminish the value of the reclamation.

(3) Sources of Sand Fill

Two inland sources of sand for reclamation have been iden_tified
within reasonable transportation distance o_f Phatthaya. Sand is available
at Nong Ko and also at Ma Prachan, Examination of sand samples and
grain size distribution curves from laboratory tests indicates that both
" sources can provide reclamation fil} of good gquality w1th a very low “fines”
content, well below the 15% limit recommended carlier.

In order to avoid road traffic congestion and environmental nuisance
in Phatthaya City, the use of marine equipment for reclamation is
advisable. If sand from a land source is used it will be necessdtry to
transport it to a loading point on the coast (probably Laem Chabang) for
transfer to marine plant and transport by sea to Phatthaya - The costs of
double handling incurred by this method could be avoided if a suitable
offshore source for dredged sand were located. A key aspecﬁ of the
feasibility study for the reclamation project would be site- mvestlgatwns to
search for offshore deposits of sand within leasonable sea transpmt
distance of Phatthaya,

The use of a trailing suction hopper dre_dger w.Qulid be appropriate if._
the source were more than & km. from the reclamation site, If a source
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3)

nearer to Phatthaya were available, sand could be pumped direetly to
reclamation by a cutter suction dredger,

Tourist Port

(1 Dénia_'nd for Port Facilities

- The deniaﬁd--fér port facilities was assessed in 4.2.2 and it was
concluded that the proposed tourist port should be suitable for a projected
peak total of 5,200 round tr 1pslday, provided by 150 active excursion boats
from a total ﬂeet of 180 - 200 boats.

(2) Facility Type -

_At' present excursion boats anchor in Phatthaya bay or Ko Lan at
night or during the day when not in use. For an existing and future
projec_ted total of 180 - 200 boats, it would not be a practical or economic
proposition to provide moorings at berths for the full vessel fleet. Besides,
as the construction of hreakwaters to provide sheltered conditions should
be avoided (in order to minimize capital costs and potential coastal
engineering problems) the most effective method for boats to cope with
occasional bad weather is to lie at anchor, aligned to the prevailing winds
and waves. If they were moored at open berths they would have to leave
their moorings or run the risk of damage to boats and berth structure.

The'rtype of 'fa(,'ility proposed is a port with a number of berths where
excursion boats would moor for periods sufficient only for passengers to
dlsembalk and embark No boat would stay at a berth for a longer period :
instead it would vacate the berth after completing passenger

"dlsembarkahon/embarkatmn and at busy periods each berth would be

occupled by a ‘number of boats in rotation. Essentially the facility would be

similar to a multi-user bus terminal.

The proposed facility would comprise a number of finger piers which
berth vessels on both sides of each pier. The piers would extend seawards
from a port operating area containing port buildings, vehicle parking,
tlcketmg ofﬁces, canteen, toilets and amenities. Pier dimensions and
clearances, minimum water depth and number of ber ths required are

discussed i in(4). .
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{(3) Design Vessel Characteristics

The pl-incipal dimensions of 'exi'sf_;ing excursioh'ves_ﬁéh are shoyy
graphically in 2.5.1. The maximum dimensions of the larger vessels arg
40 m. Iengthxlz ni. widthX 1.7 m. draft, There is a wide variation i
vessel dimensions for the full range of vessels whxch were surveyed Dbut the
average dimensions were 20.5 m. length X 5.2 m, wxdthx 0.9 m. draft.

For port planning purposes, maximum desxgn de&gn dlﬂle!lslong
for two sizes of vessels are lequued the Iargex vessels which car ry
100~200 passengers and all the rest, with passenger capa_cxtles ranging
from 12~75. The following vessel characteristics are proposed :

Large vessel All other vessels
{meters) . {meters)
Length | 0 | 2
Width 12 7
Loaded draft ' 1.7 1.2

The port layout will be such that berths for large vessels are located
at the seaward end of each pier where decper water ex1sts, and other
smaller vessels will berth at the inshore portlon of each pxer _ '

It will be noted that the proposed maximum dimensions for large
vessels are based on current maximum size and there is no allbwance for
possible increase in size, This is based on the premise that 200 passengers
and 1.7 m. loaded draft (which is the critical dimension for port planmng)
are realistic maxima, bearing in mind the service these vessels prov1de to
Ko Lan and other islands, The vessels must be su1table for the prﬁposed
destination as well as Phatthaya, and any vessel with loaded dr aft greater

than 1.7 m, would experience difficulty in coming close inshore at Ko Lan’s
beaches.
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(4) Berth I?lanﬁ_ing.. .
The number of berths required is estimated thus :

" (i) Peak Passenger?Handling Rate

'passenger Iound -trips, peak rate=>5 200/day

. 75% of depar tures take place in the morning between 08:00~11:00,
-the rest at other times thr oughout the day

- 76% of arrivals take place in the late afternoon and early evening
between 15:00~18:00, the rest at other times

- peak depar Lu_x e and arrival times do not coincide

Peak passenger handling rate = M%?:?EQQ departures+

0.25 %5200
R

arrivals

= 1300 departure + 220 arrivals
{or 1300 arrivals+ 220
departures)

(i) Vessel Turn-around Time

Féfvesise’l leaViﬁg between 0800~1100 :
Vessel comes alongside berth, secures -

“mwooring lines and lowers passenger gangway 7 min
‘Passengers disembark (few in number) 5min
Passenger embark (large number) 15 min
Ralses gangway and leaves berth 5 mi_n_ ______
' ' 32 min
(say 35 min)

Turn-arvound time for vessels arriving between 15:00~18:00 would be
similar or slightly less since disembarkation is quicker than

embarkation,

(ii) Number of Berths

The peak number of 1300 departing passengers per hour are assumed

" to travel as follows:
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(iv)

Proportion | Vo of Passengers ]
Boat type/size P A (80% max. capacity) ] AXB
Big 0.18 0.8x136 | 19.6
Medium 0.42 0.8X33 ]
Speed 0.25 oo08x1s | 80
Other 0.15 - 0.8X19 - 28
1.00 | ] 860

Average number of passenger pex boat | '{::' 36

Number of boats per hour 1300 + 36 - = 36

Boat frequency (85 min. turn-around) = 1.7 per hour

‘Number of berths required 36 + 1.7 =21 - -

In addition to the above berths for public services, bErths'shouid also
be provided for rescue services (life-saving, fire-fighting, etc.), marine
police and port operational vessels. Nine extra berths are proposed,
making a total of 30 berths, o

This estimated total of 21 public service berths '_(for 960,000 round
types per year in 2006) may be compared with 33~40 berths (for
470,000 round trips per year in 1986} which -were estimated in the
1978 JICA feasibility study. Although the two esti-m_f;ites appear to
conflict, the difference is readily explained. The 1978 estimates were
based on smaller vessels (length 7~20 m, only) and an average of 9
passengers per boat. The current estimate is based on an average of
36 passengers per boat which takes account of the introduction of
larger vessels of length up to 40 m. and passenger capacity up to 200.

Berth Dimensions & Layout

The water depths and seabed levels required alongside the berths are:
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- Big boats All other boats

Lbadedd_r.aft o L7 m, 1.2m.

- Underkeel clearance +0.3 m. +0.2m.
Minimum water depth =2.0m. ?i:f;{
Seabed level ~2.0m, ~1.4m,
(relative to LLW) or deeper or deeper

The_'typical_ berth layout is shown below. Ten (5% 2) berths will be
provided by each 130m. long pier, 5 on each side for one 40 m. long boat,
two boats 20m. long and two 15 m. long. The big vessels will berth at the
seaward end of each pier (seabed level —2.0m. or deeper) and the other
vessels at the inshore part where the water is less deep. Three piers will
be required for 30 berths. The piers will be arranged with a clear width
of 80m. between piers, to allow other vessels sufficient space to pass
alongside the ‘mg boats moored at the ends of piers and to manoeuvre
between p1e1 S.

130 m |
P - 1
- ]

80 m

'Although each pler face is nominally intended for 5 vessels, the 130 m.
Iong contumous berthmg face will allow more vessels to be berthed at
any tlme if their lengths are shorter than those assumed for planning

purposes

The two berths at the end of the eastern pier should be allocated for
regular scheduled services (if introduced) and the west face of the
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western pier for rescue service and marine police boats, so that thege
vessels can depart and arrvive at berth qul(,kly in emer gency, withoy
having to manoauvre belween pleI'S dnd moored vessels S

The pier structure will be a- pLIed smuctuxe of' convenmonal Coneretp
construction, comprising pairs of prestressed or reinforced concrete piles
at 4.0 m. spacing which support a reinforced concrete pier deck. Landing
steps for passenger embarkation and disembarkation will be provided op
either side of the pier and these will be staggered so that at any
fransverse section of the pier there is only one la'nding,- Protective
handrailing will be required around the landing recesses, and the usua)
marine fixtures such as fenders, bollards and mooring rings at regular
intervals along the pier length. Outline details of the pxer structure are
shown in Fig, 6.1.2.

(5) ‘Tourtst Port Location

In general terms the only satisfactory location for the cn_n’_’stt*&ci;ion of
a tourist port at Phatthaya is in the southwest part of Phai.{;haf}a bay,
which is sheltered by the Laem Phatthaya headland and Ko Lan from the
prevailing southwesterly and westerly waves, The suitability of this
location is demonstrated by the siting of the old f‘is}iing village and piers
here : the seafaring community, with its intimate -kno’wlédge of local
conditions would tend to choose a good area which provided shelter and
sufficient water depth for their operations.

In this southern part of the bay, however, there are two péssible locations:

Location A : Near the east end of the entertainment area, seawards of
the junction of Phatthaya Beach Road and South Phatthaya
Road; this was the location recommended in the 1978 JICA
Feasibility Study,

Location B : Between the west end of the ehtertai:ime;ﬁ; area and
Khlong Phaithaya. | ' '
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The two alternative locations are shown in the figure below.

KHAO
PHATTHAYA

Conditions have changed since the 1978 Study, which was based on
the assumption that the illegal buildings and structures on the seafront
(the “entertainment area”) would be removed and a small area of
reclamation carried out to provide land for port facilities serving the piers.
The downtown district including the entertainment area has developed
appreciably and is now an established feature of Phatthaya which would
be difficult to remove or re-locate. Extensive reclamation around the area
is now being considered as a means of containing the problem, thus
controlling pollution and providing a more attractive waterfront. Another
factor to be considered is that the average size of excursion boats has

increased !:_these réqui_re deeper water for berthing.

In these circumstances the port location previously proposed needs to
be re-examine'&. ‘In terms of marine factors, location B is the more
favourable. It enjoys good shelter from waves from all directions except
the NW and NNW, and waves from these directions occur only
infr éqﬁéh‘ﬂy’.’ ‘Based on the limited hydrographic survey data available, it
: is,:a]SO._.:C-loéer to'deépﬁr:{vater. On the other hand a port at this location, if it
isto ‘ét-:rhié_vé'i;;s Zfii_l'i.pf)te'n'tial is dependent on the reclamation described in
2) béing .ihlpl'é:rhénfed eventually, and at present there is no suitable access
to the site. A port at location A is less dependent for its suitability on
reclamation as described in 2), and road access would be available from
: exisﬁing ;‘p_ads, albeit the-y are already congested. The velative merits and

- demerits of the two locations are !
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LOCATION B

LOCATION A

- good shelter from waves and wind
provided by headland and hill

- close to deep water, particularly if
reclamation is executed

~back-up land available for
facilities associated with port

- near to suitable sites for jetfoil
berth, boa{ yard, anchorage area,
so integrated marine development
is possible

Merits

- closer to central Phatthaya afea
-road access available from.
‘existing roads

-implementation not dependent on
execution of reclamation

Demerits

- no suitable road access at present
(existing road narrow and
congested)

- About 1 km. from downtown area
- not within easy walking distance

- large scale reclamation necessary
to exploit full potential of site

- some shelter fx om waves and
winds but not as good as B

-far from deep water, piers would
be long (and expensive)}

-isolated facility not forming part:
of integrated development -

-access from hlghiy developed
downtown area would be ~
congested, potential probiems at
peak traffic periods.

Location B has much to commend it, but 'a‘;mé\jbr exiéting
disadvantage is a lack of satisfactory road access. ’I‘hls is currently bemg
remedied, as Phatthaya City has started construction of a road to the west
side of Khlong Phatthaya, on the lower slopes of Khao Phatthaya, ‘which
will connect the inland area to the seafrcnt Lacat:.on B 1is therefme

selected for the proposed tourlst port.

Another possible alternative has been considered birt rejected for the
reasons outlined below. This is an island type facility connected to land by
an access bridge or causeway, The island would be mtuated in a part of
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Phatthaya bay which had adequate water depth and reasonable sheltor
from wave action. The island structure could be of two alternative types:

. of opé,n construction over the water, comprising a deck supported by piles

- of solld constl uction, comprising a reelaimed island with quays alongside
or plexs extendmg from 1t '

The first type is technically acceptable but the construction cost
would be high. The second type would impede waves approaching the
sh01 e, altermg the senmtwe stability of the coastal regime and possibly
causing er osmn at some parts of the shore; in view of the problems being
experlenced at Phatthaya this should only be considered if the island is at
a location where it has a minor effect only on waves approaching the
shoreline. Besides, both types suffer from the basic disadvantage of an
island facility - the bridge or causeway is a potential bottleneck for traffic
at peak periods. An ar tificial island for the tourist port is thus rejected as a
long-term’ solution, but could be considered as a first phase in a staged
development at locatlon B.

The lntegrated ‘waterfront development scheme shown in Fig, 6.1.1
includes a tourist port at Location B.

(6) ~ PortBuildings and Utilities

Buildi_ng_s and other facilities serving the tourist port and related
activities 'wiiljl'b_e_ located on the reclaimed land south of the excursion boat
piers. The buildings required will include the following :

- port operations building for control of berthing movements and

anchoring of boats, port cleaning, maintenance and repair ete.

- “port térmii;al building containing passenger hall, ticket kiosks, tour

‘operator offices, washrooms and toilets
' - passenger amenities : restaurant, refreshment booths

- tourist authority office, marine police station, coast guard base, sea
rescue service

Utlhties wﬂi mclude potable water supply, water for firefighting
purposes, electucai power for the buildings and for illumination of piers,

~507—



4}

roads and parking aveas. Telephone connections will be required to the
buildings and to pay-phones for public use. A bunkering point with a fya
supply line should be provided at a suitable location on-one pier only,
where all fueling is carried out using equi ipment and procedures complymg
with safety requirements. An efficient sewage collection and disposal
system should be provxded and boat owners encouzaged to dmpose of
sewage and solid waste via this system; rather than over boald as happens

at present.

Navigation aids should include marker buoys to mdwate the limits of
the approach channel and navigation hghts to gulde vessels after dark.
These should comply with Harbour Department requlrements

Jetfoil/Hydrofoil Berth
(1) Jetfoil and Hydrofoil Services

Proposals have recently been put forward by private bpeiato;s to

" provide hydrofoi] services linking Phatthaya with Bangkok and other

destinations. Itis reported that a service using Soviet hydrofods will start
in early 1990. It has also been reported that privately owned pier facilities
at Jomtien or at Wong Amat beach will be used for this service.

In general terms there will he a need for a jetfoil/hydrofoil berth at
Phatthaya. If any of the proposals mentioned above are implemented the
berth which is required at Phatthaya will presumably be pi‘bvidéd by
private interests. If, however, the current proposal does not materialize it
would be sensible to include a suitable berth in Pha'tthéiya'bay along with
the other marine facilities described earlier.

The excursion boat piers described in 3) are not suitable for Jetfotls or
hydrofoils. Such craft have a draft at berth (that is, when the hull is it
contact with water and not foil-borne) of 3.5m. to 5.0m., depending on size
and type of vessel. Some vessels can reduce their draft _:by.,'réiéixig'their
struts for berthing, but nevertheless about 4 m. wafer. depth is the
minimum required, or 2m, greater than the laxge excursion boats
described earlier. '
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Typical principal dimensions and other details of jetfoils and
hydrofoils are given below, although variations are possible, depending on
country of origin and manufacturer;

Jetfoil Hydrofoil
length 27.4m © 28.7~31.0m
width '_ . 9.1m 6.1~62m  (hull)
' ' 10.7~12.6m  (foils)
draft - 5.3m 3.5~ 3.7Tm
or3.1m

(struts raised)
passenger capacity 250 125 ~ 180

maximum speed 40 knots 32 ~ 35 knots

The only area in Phatthaya bay where the —4 m. depth contour is
reasonably close to shore is off the south headland of Laem Phatthaya. It is
proposed that the berth be sited there. The location is somewhat exposed,
so the berth would he a “fair-weather” facility - in rough seas vessels would
be unable to use the berth. However, this limitation should be accepted as
construetion of breakwaters in Phatthaya bay would be unduly expensive
ar_id may have undesirable consequences in terms of coastal engineering.

‘An outline plan of the jetfoil/hydrofoil berth is shown in Fig. 6.1.2. An
essential requirement is that the structure should be of open-piled
construction : ‘a solid structure such as a rock causeway would alter the
direction of waves which are diffracted around the headland and could
cause erosion in some locations on the Phatthaya shoreline. The proposed
facility comprises an approach trestle about 160 m. long by 5 m. wide (4 m.
wide roadway and 1 m. wide footpath) which leads to the berthing head.
The tlféétle s.f,l_'u(.;ture would consist of a reinforced concrete deck supported
on pairs of pressﬁreéed or reinforced concrete piles at 8~10m. spacing.

The berthing head would be about 40 m. long by 10 m. wide and also of
open-piled construction : reinforced concrete deck on vertical and raking
(inclined) concrete piles to support vertical loads and also resist
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5)

operational and environmental horizontal forces, . The berth would p,
provided with fenders, bollards and other marine equlpment to suig the
type of vessels which operate to it

Construction of the jetfoil/hydrofoil 'bexjth- as part of the ihtegi*ated
marine development in the south corner of Phatthaya bay _Woﬁld enable
passengers to disembark or embark close to the centre of Phatthaya and he
transported by mini-bus to the tourist port area or directly to tiheir hbtels,

(2) Alternative Use for Berth

Although the berth is primarily intended for jetf‘oil‘b’rfhydmf‘oit
services and the site location has been selected to permit berthing of such
vessels without restriction by tidal variation, the berth could also be used
occasionally by cruise ships or other large vessels. The berth w:ll ‘have 4m
water depth at extreme low water, which means that 6m depth will be
available at mid-tide and over 7m at high waler. A vessel arriving at
Phatthaya would moor offshore and wait for the rising tide to come
alongside the berth for passenger embarkation and diSexhbarka_tion.

Since cruise vessel visits are infrequent, occasional usé as described
above should not interfere with scheduled jetfoil/hydrofoil services and the
new berth would be a useful common-user marine facility for Phatthaya.

Land Use of Reclaimed Land

Integrated land use plan including touri_st_pbrt an_dr hii_li;érland is

represented in Fig. 6.1.3. Total area of the reclaimed land is approximately 19
hectares (118 Rais) of which 5.4 hectares (30%) is allocated to the port facilities,
5.1 ha (27%) to roads and the rest of 30% to the commercial facilities and the
urban amenities. Table 6.1.1 and Table 6.1.2 also show detail contents and
dimension of facilities proposed to be intreduced into the reclaimed land.

{Major Points in Land use Plan)

M To reserve the existing commercial buildings and combine with the
new commercial building, so that building owners can easily cooperate
to the project and the progress of project could be accelerated.

(See Typical section figure in Lan Use Plan)

—510—



To utilize the existing road with width expansion work without land

‘acquisition as a main access road lead to the tourist port in order to

save. constructlon costs and appreciate project’s feasibility. To avoid
the traffic {:ongest,xon between port traffic and commercial traffic,
submam access dnected to the commercial area should be also

' mstalled

To _re'alize the amenity, water front promenade, restaurants and
shopping malls surrounding the new and old commercial buildings are

- proposed as shown in typical section in Lan Use Plan.

‘Parks and a library for the civil service and an event square, event
‘hall, concert hall and others for the event function are proposed to be

introduced.

Car bérking:spacé should be purchased as possible considering of the

shortage of parking area in South Phatthaya, Demand projections of
parking area in the project are shown in Table 6.1.3 and 6.1.4.
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Table 6.1.1 AREA DISTRIBUTION OF RECLAIMED LAND

ISP

I'TEM AREA REMARKS
1. Portterminal area (m?) (Rai) % L
@ Terminal building 9,200 5.8 Symbol tower are
| | included.
@ Administration area 4,100 2.6 o
(3 Main access road 1,400 0.9
@ Subroad 4,700 2.9
® Pedestrian way 5,600 3.5 o :
® Car parking 16,000 10.0 . Bus terminal is included.
Sub total 41,000 25.7 21.7 |
2. Commereial build. 9,500 59 4.8 Buildingareaonly
3. Restaurant 5000 81 27 Carparkingareashown
in below 10 is exclusive.
4. Artcenter 6,500 4.1 3.4 Car parking(1,500m2)is
_ o included, '
5, Concert hall, Theater 6,000 3.8 3.2 B
6. Eventhall 5,000 3.1 27
7. HEventsquare 13,360 83 7.1 R
8. Park 29,200 18.2 156 Library, (buildingarea
1,000m2), children club
(building area 400m2) and
river (1800m?2) are
included.
9. Boatyard 14,200 8.9 7.5 Rampyardisincluded.
10. Road '
® Access main 3,400 2.1 Improvement of 720m
from 2nd beach road to
entrance will be
additionally needed.
@ Sub road 20,000 125 o
(@ Pedestrian 18,400 11.5
@ Car parking 8,900 5.6
Sub total 50,700 31.7 269
11. Spot park 3,200 2.0 1.7
12, Others 5,000 3.1 2.7
Total 188,600 117.9 1000

e

Remarks : Area of piers of excursion boat and jetty of jetfoil arenot

included.
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Table 6.1.2

CONTENTS AND DIMENSION OF FACILITIES IN RECLAIMED LAND

B

Name

Facilities

Scale

1. Tourist Port -

3. Commercial
build. ete.

3. Concert hall &
Theater

4, Event hall

5. Fvent SQuare

6. Park

Excursion boat pier

Shopping, Restaurant,

Entertainment

Conference roorm,
Trade fair hall,
{xhibition, elc.

" Lawn field

Field/carving park

Library

Children’s house

5,200 tourists per day

Commercial build.9,500 m2 x 4F = .38,000m2

Restaurant 4,000 m2 % 2F= 8,000m?
Art Center 2,500 m?2 X 4F=10,000m2
Total 56,000m?

56,000 m2 X 0.1 person/m?2:=5,600 persons/
peak time

2,000m? X 2F = 4,000m?
1 person/2m2 -+2,000 persons/peak time

2,500m?2 x 4FF = 10,000m?2
1 person/3m?2 —3,000 persons/peak time

. Capacity 13,300m2%/1m?2/cap = 13,000 persons

Visitors per year 75,000 persons (estimated
based on the area of park)
Maximum daily visitors; 75,000 X 0.03

= 2,250 persons
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Table 6.1.3 |
CAR PARKING DEMAND FOR PORT FACILITY .

1) Number of passengers handled by piers --- 5,200 persons p'ar day -

9 Composition by types of vehicles used

tour bus
hotel bus
private car
song taew
motor cycle

10%
35%
30%
10%
15%

3) Average occupancy by vehicle type

tour bus
hotel bus
private car
song taew
motor eycle

4) Demand of car parking

tour bus
hotel bus
private car
song taew
motor cycle

5) Area for car parking

tour bus
hotel bus
private car
song tacw
motor cycle

30%
T%
4%
5%
1.5%

5,200 X 0.1/30 = 20 vehicles

e

5,200 X 0.35 X 0.1 (service ratio)/7 = 25

5,200 X 0.3/4 = 400

5,200 X 0.1 X 0.1/6 = 10

5,200 X 0.15/1.6 = 500

20 X 100m?2 =  2,000m?2

25 X 30m?2 = T50m?2
400 X 30m? = 12,000m?2
10 X 30m2 = 300m2

500 X 1.bm?2 = 750m2

car parking total 15,800m2 =  16,000m?2
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Table 6.1.4

CAR PARKING DEMAND FOR COMMERCIAL BUILDING

P

1) NumBér of Guest

- Commercial build.

Réstaurant .

Art center

9) Model Split

- Walk

- Vehicle
tour bus
hotel bus
private car
song taew
motor cycle

3) Num_berof Cars
= . tour bus
7 private car

4) Parkihfg Demand

tour bus
- private car

5) Area foz car parkmg

38,000m2 X 0.10 guest/m2 = 3,800 guest

8,000 X 0.10 = 800
10,000 % 0.10 = 1,000
Total 5,600 guests

o commermal build, Restaurant

‘art center

50% X 5,600 = 2,800

50% X 10% X 5,600 = 300

50% X 35% X 5,600 = 1,000

50% X 30% X 5,600 = 800

0% X 10% X 5,600 = 300

50% X 15% X 5,600 = 400

Total 2,800 guests

300 + 30 guest/car = 10 vehicle

800 + 2 = 400

10 X 50m2/vehicle = 500

400 X 25 =10,000

Total 10,500 m2
8,900m?2
1,500m?2

Total 10,400m?2
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" Seqa front Promenade

llO"}lO‘i’%m i:o‘{ 20m i 40m 1

Beach Road

Car Parkin

———————

Legend
iy 1 T b
‘U Piers for excursion b

operation building
& Governmental office

4) Car parking & bus
| terminal

oat ® Boat yai‘d

% Terminal building & ® Ramp

@ Pier for jetfoil
(open piled construction)
(8) Park

@ Library ® Eventsquare

@ Children house @_ Tvent hall
@ Main accessroad ® Art cé_n’tef

(Craft souvenir ce_ntér)- '

@ Restaurants
® Existing commercial building

(@@ Car parking

® Concert hall & theater (@ New commercial building @ Spot park

THE MASTER PLAN STUDY FOR
THE DEVELOPMENT OF PHATTHAYA AREA

JAPAN INTERNATIONAL COOPERATION AGENCY

PFig.6.1.3

Land Use Plan of Reclaimed Land
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8.1.2 Phatthaya Beach Restoration

1) Genm al

' Restoratien of the beach in Phatthaya bay is urgently required to protect
the coast agamst erosion caused by construction encroachment beyond the
natural shorelme and prevent further loss of lecieataonal beach. The causes of
coastal erosion, the locations where it has occurred and the justification for
beach restoration were included in Part 1. The proposed project involves beach
nourishment using smtable sand, and refurbishment of the coastal promenade.
The project location is shown in Fig. 6.1.1.

2} Principleé’of‘ Beach-Nourishmen‘t

Beach noux 1shment is increasingly finding favour in many countries as a
method of pxotectmg coastlmes and counteung the effects of coastal eresion.
Nourishment is adopted in preference to “hard” methods, such as the
construction of revetments or sea walls, which protect buildings, promenades
etc. on the seafront but often lead to further loss of material from the beaches
fronting the structures. Alternative methods such as the construction of
offshore breskwaters are also successful but costs are high and water
circulation cloge to shore is reduced. In Phatthaya, which already suffers from
sea water pollution due to discharge of untreated sewage into the bay, any
reduction in natural circulation which helps to disperse the polluting materials
would be undesirable.

Beach _I__l_ourishmen{’. is thus considered to be the most suitable of the
possible alf,emati_v_es. Many coastal engineers now believe that coastline
protection should not alter natural processes and rebuilding beaches
artificially (beach nourishment) to replace lost material allows the equilibrium
governed. by natural forees to be restored. The success of beach nourishment
scheme.s depends on achlevmg a close match between the naturally oceurring
sand (the “native” sand) and the sand which is used for ar tificial
replenishment., For preference a slightly coarser mater ial - which will be more
stable than the native material - should be used. This requirement, however,
has to be balanced against those of a recr eational beach - the sand should be of
acceptable texture, grading (not too coarse or abrasive) and colour.

rlhe mateual whwh is placed if correctly selected, will stabilize at the
ISIUPE of the emstmg for eshox eat Phatthaya which is approximately 1:10. Some
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loss of sand in the early stages will oceur under natural processes as the plageq
material stabilizes. Later there will be smaller losses so some periodie
replenishment will be necessary, but if good matching of the native anq
artificial materials has been achieved, further supply will only be Fequned at

long intervals.
3) Project Description

Factors favouring coastal protection by beach nourishment at Phatthaya

are:

- mild wave climate

- naturally occurring beach sand which is reasonably coarse and thys
stable at a fairly steep slope (1:10) '

- rocky headlands at both ends of the bay which coafine longshore
movement within the bay and prevent losses to the north or south.

It is proposed that the existing beach, which at present has a backshore
(the flat portion landward of the sloping foreshore) of width varying from 0 to
15m along the length of Phatthaya bay, should be widened to provide a
backshore of 50 m uniform width. The widened beach would follow the natural
curve of the coastline so that the characteristic spiral shape of the bay is
maintained. A cross-section after the placed material has stabilized under
natural processes is shown below. The restored beach will be about 2.7km
long, extending from the Dusit Resort Hotel and along the Phatthaya Beach
Road up to its junction with the South Phatthaya Road.

EXISTING
SEAWALL

L WIDENED BEACH ~ 50M . ROy
EXISTING | . /
, BEACH
MEAN SEA LEVEL — T T oy
SECTION

The construction method to be adopted wﬂl depend on whether offshore o
land sources for sand are used. Preferably, an offshore source should be used if
material of suitable particle size, grading and texture can be found within
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reasonable distance of Phatthaya. If such source exists a trailing suction
hopper_.dredger. (with pump-ashore capability) could be used to dredge and
transport sand to Phatthaya. It would moor offshore in water sufficiently deep
for the loaded dredger and use submerged and floating pipelines to pump the
gand onto the beach. Assuming a dredger of 3000 cu.m, hopper capacity and a
{wice-daily operational cycle, the work could be completed in 4~5 months if
executed outside the monsoon season, when weather conditions are. favourable,

If a land source is used, sand would be transported by trucks or conveyor to
o loading point for transfer to barges which take the material to Phatthaya
bay. It would then be pumped ashore via a pipeline as described above. The
unit cost using a land source is likely to be higher than for an offshore source,
pecause of the costs incurred in mobilizing and using both land and marine
equipment for fransport.

‘Most of the material w_hiéh is placed by pipeline at Phatthaya will be
spread by the pumping process, as sand pumped as a solids/water mixture
adopts a slope of around 1:10, similar to the natural beach slope. However,
some re-distribution and final shaping using bulldozers and a dragline may be

necessary. -
4) Sand So'u'rces.

Laborét@ry tests on the naturally occurring beach sand at Phatthaya were
carried out during the 1978 JICA Study and grain size distribution curves were
included in the study report. The current Master Plan Study did not include
field 1nvestlgatlons and laboratory tests but small samples of beach materials
were taken by the study team at various points of the beach for visual
examination and particle size determination. Descriptions are given bhelow:

Location _ Visual Description d50 size
Phatthaya Beach brown, medium (tending 0.6 mm
(Dusit Resort) to coarse) sub-angular

N _ uniformly graded sand
Phatthaya Beach brown, medium (tending  0.55 mm
'(Phatthaya_Palac'e) to coarse) sub-angular
' uniformly graded sand
Phatthaya Beach (edge of brown, medium sub- 0.36 mm
Entertamment area) angular uniformly '
“w o graded sand.
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The visual examination and tests suggest that the material is SOmewhat,
finer at most Jocations than that indicated by the grain size distribution curyeg
of the 1978 JICA Study Report. In particular, the material at the sdge of ty,
entertainment area is finer and contains some silt. However, it should be noteg
that at the time of sampling (December 1989) longshore movement-in recent
months was in a southward direction and the upper layer of the beach in thi
area consisted of material which had recently been transported info the area by

natural processes.

Two land sources, at Map Prachan and Nong Ko for the supply of sand have
been identified. The material at Map Prachan Is coarser andis more likely to
be stable than that from Nong Ko. Grain size distribution curves for sand from
these sources are plotted on Fig. 6.1.4. Visual inspection of the Phatthaya
beach materials suggests that reasonable matching would be achieved by the
use of Map Prachan sand but this should be checked by laboratm y testmg of
bulk samples taken from Phatthaya beach. :

Sand samples from Map Prachan and Nong Ko contam about 10% and 20%
respectively of material less than 0.16 mm particle size. These percentages are
useful indicators of the amount of overfill required for initial losses, as
experience indicates that fines below 0.16 mm are likely to be lost. Some fines
are lost in the handling process, the rest stay in the fill bu.t:"a.re washed out
under wave action. Nong Xo sand with a higher proportion of fines is
unsuitable in this respect and Map Prachan would be the preferred source.
Map Prachan is situated about 10 km east of Phatthaya.

There are no known offshore sources and an offshore 1nvestlgatmn to finda
suitable deposit, from which sand could be taken w1thout detnment to the
surrounding environment, would be a key item for study of progect fea51b1hty
including an accurate cost estimate.

5) Restoration of Phatthaya Beach Promenade
(1) Basicldea

As explained in Section 4.2. 3, the landside promenade in Phatthaya
beach road is too narrow to enJoy a shopping stroll for tourist, In
addition to the sea front promenade which was constructed a few yeats
ago, following landside pedestrian way are essentlally needed to create
a safe and comfortable beach frontin Phatthaya beach
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A wide pedestria_n way in landside along beach road in order to serve
for tourists as a comfortable shopping mall.

A.Some-safety crossing points in beach road considering of traffic
volume, car speed and long distance width (10 m).

: (Existixlg) : (Restoration Plan)

/// N T 2z =
A e ar cstau L _ Restau
: .‘ / Pa'rk _:.’:,ai'lj ‘ .. %WA / ii’if'j
Sea {{" - / : | Sea({ .. . 4 Cﬂrk T
Beach _ : Shop T Beach m Sho
et V-
| I/// ; | //VV\M g

/ - Narrow side walk / T

! - Tourist can

L |
- Unsnfety crossing o _q‘!luw peasure ‘ : - Safely ctossmg enjoy a comfortable
becnusc of car volume  shepping point ! onloy 8
and road width {10m) pping

(2) Détailed Plan

| "Based on the reconnaissance survey of detaxl land use in hinterland -
distr 1butwn of commermal facilities, following three types of
restoration are proposed.

Type A

Section @ : Orchid Lodge (See Fig. 6.1.5 Location Map)

+ No footway at present
Sang Taews gather waiting passengers
. 'l‘ehiporary utilized as the bus stop
j 7@ Install a landslide pedestrian way.
I ‘® Construct a Song Taew pool in beach side of road.
@ Restrict the bus stop.



Deach’

[@J Song Taew
rond
' e 10m |
{Existing)
Type B
Section @,® : Cruise Hotel
~ Qcean View HI,

- Narrow sidewalk available now.

Orchid Lodge

e

B(Ench. )

Q0 000 o

TAm ‘
{(Restoralion plap)

- Widening of sidewalk is needed according to hinter landuse.
+Considering of a few parking demand in this section, existing
parking lot could be reduced and diago_n'al parking lots are

proposed as the suitable parking method,

NS

Orchid gy,

~ Phatthaya Palace & .Me_r.lin Patheya

- Widening of landside pedesirian way makes a crossing distance
short and reduce the dangerousness of traffic accident for aged
people and children who feel difficult to across beach road because
of high speed and continuous car flow. - '

Q

Sand

Him ,

SO

6nngurous|@

[to across

PN

_‘c«:QO

-
=
»*
w
fad
]

1)

)

i
H

0l

Il -Narrow

sidewalk

| f-Parking lot
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TypeC
Section @, ® : Siam Bay View ~ South Phatthaya Junction

<A lot of tourist are strolling and enjoying in existing landside
pedestrian way which has not enough width for the demand.

- Sequent and wide pedestrian way in landside is proposed and
existing parking lot must be relocated to the opposite beach side
shown as below.

I v I Y
| L VA 1 [
| f
R | 1] restaurant, cand ; | 1 E % restaurant,
Bench | [ shor Y e Q@ ! / shop
. % ——> [Beach v /
7 o oY l,??
- B sidewnti o l | 1 1
t ]‘B\n”’] '-.—.
- Parking 2m 6m  4m
(faxisting) (Resloration plan)
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L 100

Section (D

@ § Vorine Pollee3
& :
=l 8 Library
Sa Labour =2
& Olice
o«

l‘oupnsl £33 N .

olice &)

T/ merzm AR *\

Rescue ég‘iﬁ“““‘ﬁ"{ Q"{}cean View Hoted
Yacanl

o Jl y
? ARG .’ Yacant
N ;
7 (..3. Sian Bay View Hotel

‘mullt:al fnn

P:Private
R:Restaurant
5:5hop

T:Tailor
M:Miscelfaneous
(Total Length = 2,000 m)

THE MASTER PLAN STUDY FOR Fig.6.1.5  Location Map for Phatthaya
THE DEVELOPMENT OF PHATTHAYA AREA Beach Promenade Restoration
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Existing Condition of Section ®:  Front of Orchid Lodge

Existing Condition of Section &
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6.1.3  Ta-VanPier’
1) Site Location

The only fixed facility for bexthmg small boats at Ko Lan is a pier offshore
of Ban Ko l.an, the fishmg village on the east side of the island. The three
pubhc be‘whes, which are all on the island’s western coast, have no piers for
passenger embarkatlon and disembarkation. It is proposed that a pier should
be constructed on Ta-Van beach, which is currently the most developed beach
on the island and which also has access to the interior.

Ta-Van beach is located in a 700m l'ong north-facing bay on the western
side of Ko Lan inland. The beach lies between two rocky headlands and its east
end is convemenﬂy 1ocated at the foot of a saddle in the hilly ridge which
extends fx om the north t1p of the island to the extreme south. Concrete steps
for pedpstrlans lead up from the beach to higher ground, from which thereis a
concrete: blockwo:k paved road to Ban Ko Lan suitable for small four-wheeled
drwemotor vehlc}es and motor- cycles _

The nautical chart of the sea around Ko Lan indicates that the —2m depth
contour is located about 100~150m from the west and east headlands,
appearing to be somewhat closer to the west headland than to the east. Af the
centre of the bay, however, the seabed slopes more gradually and the —2m
contour is up to 400m from shore, '

The headlands, which are both reasonably close to the —Z2rm contour, are
suitable alternative locations for a pier ; in terms of marine considerations the
west headland appears marginally better, since it is closer to deep water and is
also more sheltered from westerly waves. This was the location proposed for a
pler in the 1978 JICA feasibility study. However, both locations are
satisfactox y inpr mmple sub;ect to survey and site investigation.

As mentz.oned in 4.2.2, a design for a pier at Ta-Van has already been
prepared by PWD for PCG. The location of the pier in PWD's design is off the
east headland near Ta-Van beach. The PWD's reasons for selecting this
location in preference to the west headland are not known, but presumably
there are local site factors or existing facilities which influenced the decision.
One of these is the existing pedestrian way at the east end of the beach to the
interior of the island, which if connected to the pier will make the latter a
useful landing point for other parts of the island and not just the beach.
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The location of the pier proposed by PWD is shown in Fig. 6.1.6.

2) Project Description
The PWIYs design for the T'a-Van pier consists of tl{ree*_'elementé :

(i) A rockfill causeway, 3.0m wide, which runs .t.ilofrig .t'he foot of the hill
from the east end of Ta-Van beach to the tip of the headland of t{}tal
length approximately 300m,

(i) A 4.0m wide by 185m long rockfill causeway extendmg out fmm the
headland towards the sea. -

(iii) A reinforced concrete pier (4.0m wide concrete deck suppoxted on
piles) of total length 107m. Thls is L-shaped in plan the first part
extending seawards from the causeway bemg 56m long and the final
part 51m. At the end of the pieris a passenger landmg down to low
water level with three flights of steps and two inter: mediate landmgs
Two boats will be able to berth 51mu1taneousiy at the pier for
passengers to embark or disembark.

A plan of the pier is shown in Fig. 6.1.6.

PWD's estimated total construction cost for the prcgect is Baht 21.8
million, made up as follows : S

Baht
accessway parallel to shore (300 m) 3.1 million’
rock causeway (185 m) 14.6 million .
pile supported deck (107 m) 4,1 million'

21 8 m:ilwn

it is understood that the high estimated cost of the rock eauseway results
from high assumed unit costs for quarrying and transporting rock to Ko Lan,
and that the long length of rock causeway (185 m) has been specified because
the rocky shore precludes pile driving. In view of the large difference in
average unit cost (Baht 78,900/m for rock causeway and Baht 48,300/m for pile
supported deck) it is suggested that the rock causeway should be reduced in
length and pile supported deck increased. Anticipated pile driving problems
could be overcome by the use of a boring or chiseling rig to form holes inthe
rock strata prior to installing piles. The high estimated unit cost of quarf ied
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rockfill would justify the mobilization and use of specialist boring equipment in
order to reduce the total volume of rockfill required for the project.

" If the rock causeway were shortened by 100m and the pile supported deck
1engthened by a corresponding amount the pro-rata reduction in total
estlmated cost is approxnnately 18%. 'Iakmg account of the additional cost of

specialist eqmpment for pile installation a saving of around 10% of the current
total estimated cost of the pier could be achieved.
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