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6 3 A¢tda| Condmons in Sea Area Uhhzatrbn

76 3. 3 Outliné of the Field Survcy

For thé purpose of understanding the actual utilization of the sea aréas
 more;ifully, the following on-site investigations were coaducted, " Because.
-~ ofithe: Hnlited tice allowed for the investigations, the c¢onclusions drawn

- are, nécessarily : linited Hore comprehensive fnvestigation of the tourist
.actiVity is recommended.- L i :

e T e i

Tourist Boats have ‘no mobring Eacilities of ‘thefr own and servé the
‘tourists direCtly off the beach, which extends for about 4 km. ' In order
to correctly assess ‘the nucber of boats actually working in Pattaya, the
area was divided fnto 4 blocks, each block’ extending for 1 km and 4 ob-
- séYvers 3ssfgnéd toé ¢ount the boats anchored there. The work continued -
“ for 5-days from 7-1n' the morningito 6 in the evening at hourly. 1ntetvals.
By evaluating the increase and- decrease of the nurber of ships anchored,
- the nuibér:of boats® staying in the port and thefr ¢haractérization : - -
behavibur ‘nay be assubed {a the port plan. - As the present investigation
© Was. made during the off- season, it will be necessary to conduct another
investigatiOn during the peak season.

"(b) Investiggtion of small boats by type

-Separate sutvey was conducted for 2 days to see the types of small boats
- which wevre ¢Iassified undey "Others" in the above survey; theése small

boats were motor boats, scootet boats, ‘pedal boats, wind surfing boards,
ete. ' g

_ (c) Ditect_intétview

In order to: asses"”the activities of the baats, the actual éonditions and
- the use of the’ existing facilities, divect fnterviews were conducted arong
those concerued.l Podr recovery of’ questionnaite sheets resulted in fai-

lure to asséss the.sltuation otherwise; o :

.- at Owners of eXCUrsion boats “and passengers r'-”

. bt Owners and crews of- fishing boats
c:  Ownérs of plers (4ll existing facilities are privately owned)
d: Fish dealers o N :

_(a)”flnvestigation OE existing faciiitieb

. Diveet interviews were conducted arong persons concetned and investigations

- of existing facilities including pattial neasureuents were c¢onducted,

‘‘‘‘‘

j6 3 2 Situation of Sea Area Utilization

Pattaya has rapidiy grbwn and’ becong’ an international beach resort in the

these 10 yéars. 'The wost reuarkable féature is the beautiful beach’ extend-
ing for ‘about’ 4 ke, The area isexcéllent for boatinf and swirming, In

- recent’ yéhrs, sightseein -~ boats" have: increased rapidly ia nunber and
varietyf'includiﬁg all-types  of boats such as wotorboats, scooter’ boats, -
yachts, wind surfing boavds, ete,: Most ‘of these boats serve theiy pas—
sengérs diveetly off the sandy beaches and concentrate their activities

- in the foreshores of Pattaya Beach. The swimming zone and boating zone
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are completely COmpetitive; and securing safoty,in the ﬁwiﬁmln“ zone is
a very important subjett when' cénsidering the expeéted inciease of .
sightseeing boats, Last year (1977) "warbour Depaytment degigoated a - -
swimning Zone to secure. safety for the béthers and provided budys. -
However,” these' are hardly®atiliked’today: t1tiwiils e é YIEQ e
establish an dbservation system and: control the ‘veekless' boéfing ia, the
. futive, - Th addi,tio!‘l to the: sightséemg boats; theré’ ave abolitr 100! fishihg
bbats based at" Pattaya %%Fishiﬁg~re1ated activities: in Pattays may: pose =
problems as thé demand for recreation fncreases and:the ‘competition with -
the sightseeing boats will ‘become more marked; patticularly where the .. ;
fishing-related faciiities are adjaéent tofthé swhaning 2one, " The: follo»lng'i
problens. are considexed n view of the present utilization of'Pattaya TR
Beach. ' . _ , , L § , . oo

_(a) The beach is pu_ } _ 15 such, -
HoweVer, the beach fa . ftént of the downtowﬂ aréa which takes up about 1[4
of the whole,beach £y occupied by private organizatiéns sdch 38 -restau-:-:

‘rants;" souvenlir shéps;' snack: bars, hotel: suinming:pools; ptlvatély ‘duned.
piers (for fishing boats and sightseeing boats)' ﬁd;telated facilities."

manysvessels occupying the beach. Contrbl sh0u1d bé exérciséd to aIléu ﬁi”“
the use of beach as a pudiic place. (Photo. 4) (A S T B

(b} Disord_f;in using ‘the' sea"!'

varidus boatlng activities at Pattaya Béaeh comp'etely overlap areavise
uith the swimming activitles.
Coied

AR

_ . j Tt \ view of scent dncreas : ;
bdats and E¢t0r‘boat9-w-Speclal types of boating, such a ater sk{ingf*”
and. parasailing now éoﬁ&ucted 1a. the save: vater sh0uid .alse, be Bannéd
and plaééd in sebatate watérs; (Photo.‘S) TR {,%; A
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'(c) TL 3:4 1n measureé for pteserving'the coastal environment

At Pattaya, ﬁo sewagé anﬁ_gtérm": or drainége syste- is. operative,'and
3somé waste watéy: is djr‘ctly discharged into’ the seéa. In the foreshore
of thg 6éyntown area,’ the waste wdter. fronm: restaurants, souvenir shops
and pu'the;fishing boats uhere people live:daily is discharged fato the
sea without.'any L¥éatuent- and the. quality of the water and the sofl in
front of the dowitown is visibly deteriorating, Even in the swinning :
Zone s'vefal sewage. discharge outlets can bé seen. Thorough measures are
‘reCOmmended for naintainiﬁg Pater quality in the area; including the

swimming zone, (Photo. 6)

Lk . R . (Photo.‘G) ‘
"(d) gback of safe eabarkatiOn and disembatkétioﬁ'faeilities

E ',Almost all thé: sightseeing boats use the. beach as their’ landfng place

with the help of ladders, subjécting their paésengers to considerable
“danger when the waves are: ‘high, It is urgentiy recofcwnded that ‘safe
bOarding facilities be provided B
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(e)" Unsatisfactory rcscue system

“For four wonths from April to: July, patrol bOa s;nf the marine poliée ave

stationed along the privately owned pler (for fishlng boats) at ‘Pattaya.

There 1s no rescue system available, inciuding 1{fé guards for the bathers
at’ the’ beach during the péak tourist season.: R

‘6 3. 3 Activities of Exeursion Boats .tIT:‘*

‘Most of the’ excursion toats aré hived by’ thégday t‘ ke™ t 'tourists to
Ko Lan,’ Althnugh there is 3 hotel on Ko Lan, nost tourists spend the' -
“night ‘{a Pattaya, . leave for the island 1 tbé morning,alunch there and g0
back to Pattaya in the ‘afteroon. Sone of these boats ate for hire for

fishing and’ diving excufsions. i S T

‘(a) Number of éxisting éxcursiOn'boats '

- A registration system for the e*curslon bbat' as. enfbrcéd in 197?‘
“About 167 boats are preséntly registered unde¥ this sSysténm, ' A Survey |

- eount conflrmed a maximon’ of 178 excursion béats on a Sunday, the actual
fnumber éxceeds’ ‘thée' registratlons, Therefote, ‘the! number of: excorsion <7
boats 45 6f. 1978 was 167 ‘yegistered boats and 180" active ROrking boats.,

Most of the éxcursion boats now workiﬁ; in Pattaya bave bBER éonVerted*’:
from' fishing boats. TEt wouldibe safe tod say that“the pbteﬂtial supply'é,-'
foi sueh purpdses’ 15 aot’ small. Usually an exeursion: boat’ {s dwmed by
an individual and’ théy 3ve alidwed comﬁlete freedom in finding their
custdmers on the béach.: o

Conversion of fishang to sightseeing boats is very easy. Table 6 3 1
shows the’ results of the survey ¢ount of the bOats anchored ';E

{b) Excurslon boat business
_ About 180 exe

- in the ¢asé’
ed I'Oughly [t
Na Klua. = The'
beaches of Pattaya.;f_'

boats are anchofed off th

: ithe excursibn b‘ Tcharge FOT . dae trip by léngtail bOat is 30 ‘Baht
which will be a standard for setting the pler charge. -

(c) Actual cénditions of excursion boats 5.37

li); Busiﬁéss cdnditidns

s v e e e

”;As regards the w0rning éonditions of exeufsion boats, the folléwing results
were obtained by randos sampling and ditect,intervieas with 24 boats.g

;Annual avexage unrking days" 14 2 Daysl?dnth
‘_1anth1y average. worklng dayst .. ..

' Tourist-séaséen: 178 Daysfﬂontﬁ o

- Off-seaséns 9.3 Dayslﬂonth e
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Tablc 6 3 1 humber of Anchored Boats

i 0

.-; .E,.J"_-‘_‘. ER PR . P . - . . .
“Jan, Feb, Mar. Apr. May Jun, Jul. Aug.Sep. Oct. Nov. Dec.

SELI T

' In this connection, the working day ueans days of business with passengers

pef mnth-

;ffgf;;-’cn_;ﬁhﬁiliff‘f' - EEEe’ ~7fiif]Eﬂcn5 |9 o Ig:op 31509 ]17:00, 13:001[—"=oo- 15:00 [16:00 [17:00
ati Iten - oo f_=8:00]-9:00 -10 00 =33:00;-12:00,-13:03]-34100; 215:00]-16:00; -17300|-18:00
- 1) Bost for (oultst vee _ . N .

L ‘ gxcorsfon Boat s b s ] w7} usi oo 2| owes | oaes| 165 | 17
“2Muie Others . = .89 - 98 ml o9e{ s 116 nuz | 3 76
el il o Sub total 25 ] 27| 0 -1 e %8 | 261 211 | 254 246
(Fe10 ] 5) Fishing Boar 15 13| s st 7] ‘9] w0}t 47 15 19
_ Total : Jwso ) 2o | 28] s 3| sy | o] | 20| 265

[ l)_aoat for l.outlsl. wse] : O F . c s 1 ‘

P : Excursion Bzt | 148 Liss: ] 138 | -14) 102 ) 97 o7 | 1x 143 161 162
ey Qkécs | 18 1 ko | cazs ) oaos ] foazs | o1as | 160 |0 107 92
ool Sy total 22 {26 ws| wr| m | 208 | 2| 26| e s |2
(satl ) ;:sb:ng 2oat oy s | ow|oseie | ] m | el | 3

§ ERE Tt U ces3 fsa b sk boarz g ol | omen | ars | 333|298 | 284

1) £2at €or tourfst use } - U} 1 ' N I e
cor i Emfurston’Bost f 160 | 328 | iz | 95| 83| 7 es| 1} m| 11| 153
i8f¥ay Others - e 37 |2k }--43 97 | 102 | iie.| 13 135 | 144 118 97

) ST P total - 2387 | 299 | c2at ] is2 ) 19 | uso § 193} s § 27| 219 | 2%0

SED ] B Ilshtng goat” 36 a3zl s2f 2] mf i 30l w| wl w»
o ovetad o 21333 | a3 | 2 ) 2| amz ) 2| us | 21| wm | 230

1} Eoat for tourlst use e L . S ; - -
o . Encursfos Bsat 1150 181 137 s3] 92| w2 1l 15| a6 9 93
29/ Kay 1_ ette:s 35 |35 sk | 52 46 | 55 | a8 §8 |48 75 24

S sab tetsd 185 L aps boaor d aso | ass | a3 | aas| oy || 1t |
(a5 fishirg Bar - cloas Lo3e ) w3l ol sl osed s ol Tl s
: " Total jzzo {2 | oo fiaes | a2} an | e 159 | 0] waz | 159

1) BodE for toorist use' RS DU ‘ Lo _ _ - o
RN . “Excursion Boat | 124 . § 107 92 e | 16 73 13y a1 ]| &] 165]
‘24 juce Otbe (T 43_. N 75 74 3 7¢ 79 a4 91 73 63 57
Y RO . téral 1w fas2 ] nee g 159 156 iasr | ise 172 | 160} e | 13
e | gy Fishlﬁé Bar o ) 18 ) 16 ] 14 “| n TH 15]- 18 16 Py
' fotsk 185 Ja9s § 1sa§ 173 57§ pe3 | 113 ] wer | aaz | as2 | 1e3
. Monthly Average Workiag Days
day - T ‘
7 20 - X ‘ . . - . ‘ .
. Average -
10 1 \ L
5 _ . ———— s .,;,_-"’/’ Tourist
Tourist season Off season __season

As.shown in the figure, the.tourist season is six months from

November to April and the off-season is six months from May to October.
The vorking days- in t0urist season is about two times of working days im

of £ season,

systen.
ditional

Most 6f the excursion boats are hired by one-day charter

The standaxd charge is based oo one round trip for Ko Lan and ad-
charge is applied according 1o destination. The charge per one
-ttip is as [ollow :

ChargelBoathne round trip
371 B/Boat to 218 B/Boat
Average . . 300 E/Boat
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The number of passengers is 8. 9 persons{boat on avetage and 23,3 persons!-
boat max. For réferénce, the expenses necessary for the excursioﬂ boat
business avre’ as’ follows" -

................’_.............._.., R Spe)

Honthly salary ; : :
450 to 900 ¢ I person
(Crcws: 2. t0 3 persons)

Reeair cost" 7, 400 3 A year

e Ry e e 2 e

Fuel COSt‘; 55 ¥ / one trip

A nonthly average saIES amount of 4 300 ﬁlboat was Obtained frOm the :

- direct interview, When the numbef of: uorking béat s 180, ‘the’ scale of :

" excursion boat businéss 154,300 B/boat ‘x 180 boats = 774, 000 $/oonth, |
According to the moathly average of - working days and* averagé charge, the

- average' sales amount:is 14,2 dayslmonth ‘x 300 ﬂ/day = 4,260 ¥/month,

o However, it is questionable whethetJthe Sales émount obtained during

RO

e e e e e D e .-....-..--..-._._____._..__.....___._.._....__.._._._.._-_....._...-..._

' As mentioned above; tourist seas50n. utilization Of excursion boats is
twice off-season. utilization. :

- Table 6.3.2 Seasonal Horking Days

| .éﬁ:*’i ] Verking days oF T
. Period _ exéursion boats
‘Tourist-season - | November 6 woaths | . 18 days.
S | to Aptil ' '
"Offéééésén:fﬂ= . Hay to Gr.t;lol"nth_é;§ .,_ 9 days . . .
SRR - ‘October S : : B .

The number of tourists changes considerably every month., in. the present
) lnvestigation, the seasons arye divided definitely and the uorking Jays
of eéxcursion boats age: nearly coﬁstant in each’ seasén._ In the present
'statistical {nvestigation, the following average nusbers: of working boats
were roughly determined to obtain the rate of concentration in thé.week

an.-~ Fri.-ra..} i Sat. & Suﬁ
: ﬁaki_anch@red R 130 BoatsIDay :_-'ii 1?0 BOatsIDay
boats ' ‘_ R o JRIE
Horking boats: :-;fJ 50 Boats[Day e 80 Boatslnay

_ _$ince the number of working boats is evenly less before nOOn and in-' .

- creases in the ‘aftemmoon, and, most touristé £o110w the pattérn 6f " leaving
the port. in the rovoing, | teturniﬁg to portL: n’ the” éftetnoon a8 showa-in
Fig. 6.3.1, _only.a few tourists return to Pattaya béfore noon,: Therefore. :
the reduced number of aachored boats is taken to be the working boats.
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. On weekdays, however, only a snall number of
 because some crew take days off and return to
1s evident on Mondays and Fridays.
data on Wednesday be. taken as the n
As a resulty the caldulated number
and Sunday will be about 40% of the

boats are scen at Pattaya,
' their homes. This trend
Therefore, it was decided that the
umber of weekday working boats, ‘
of tourists concentrated on Saturday
‘total weekly nurber of tourists.

:fhfthéf;?fﬁé;fgkia‘Bf:hbﬁééﬁtrétiﬁh“dfjﬁu;;gojngftdats'Jﬁrihg'the peak
hours o Saturday and Sunday is deteérmined as an average of the ratio to
‘the total ninbér 0f dSut-going boats on Saturday and Sunday. The result

s shbwnﬁin'Tébie-s,s.ai

 Téb1eT6;3.3} ﬂéurly"Ratq;gi Concéntration’

_ SRR 1 H}._f | 2 hrs. 1 - 3 hrs.
|ratto 0 | -, SO AT
concentration| 40% o 07 _ 83z

- The abovénentioned seasonal change and hourly ‘ratics of the concent—

- ration of boat utilization are vsed as a basis for caleulating when the
nﬁébétfﬂfihnhuai'tOﬁiistStié distributed and the nunber of out-going

‘boats during peak hours for ‘future Ffacllity planning.’ ’ '

1

3

1%

)

[ *‘_—'r—!;-—i““r“'f‘—t:'*-1*;“¥1‘~;r‘*—'-r—'-—rf-ﬂr—-*s;"-;'——-r—
LR BN SNk M NK VN MR IR AN X HE e

Fig. 6.3.1 Number of Anchored Excursfon Boats
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6. 3. 4 Actual COnditions of Other 1ourist Boats

r(a) Number of boats

'Table 6. 3.4 shows the number of - registrations and the number obtaincd
through 1nterviea of tourlst boats smaller than excursion boats.;g.

Table 6 3 4.: Number of Small Boats (Ehgjsterqﬁl

Register Humber -{f i’ Hearing Number
Motorboat - | .88 _. 70~ 80
- | Scooter Boat -" ,'97_ e L 120
' Loﬁgtail Bbat ?_ REERRE SR ¥ MR ) j:u'fi"

On the ‘other hand, the actual number of 0peration boats was studied [or
tko days, 1i. e. Saturday and Sunday.

The result is showﬂ ia Table 6 3.5.

' Table 6.3.5. Rumber of Suali BOats (c0unted in 1973)

[ saturday .. :wauﬁdayv‘;?=;”*i5¥é!éﬂﬁ;i;;;—
:Longtail Boat B T T DU BRI T
Hotorboat ' < 66 ' 33 -’50
Scooter Boat - 83 _ 76 - 80
Pedal’Boat | - 44 ‘23 .o 34
Otheyrs S B T : 40
Total | "269'.} ey T T

ﬂoté: 1) For, motorboats and, pedal boats, the difference between

 Saturday and Sunday is téo large and the reliability of the
'figures comes G question. ;

Q)ttHind surf;ng boards afe counted as sailing boats.’

3); Others, small fishang bOats without engine.:

(b) Actual activities

‘ if B Hotorboats “

Three companies are carrying on the businesa Of motorboats for water -
;skiing, parasailing and slghtseéing.» Repair shops: (including hull manu-
factuting) and boat houses are provided élong the beach road Twd of
then own a private launching ranp. Since no séa moorings Hre: prévided '
for motor boats, tourists get on and off the boat Erou the sandy beach.

'_i)' Scobter boats

,..._......_......‘..._..__

The scooter boat business is shared privately by about 30 ouners. In
‘addftion té The abovewmentioned private launching ranmp; one public i
lavaching ramp s used’ for outgoing béats. - The publie. launching ramp’ is
~utilized by about half of the’ owners, 1,e, abbut 50 boats. “Since’

- tourists’are allowed to drive scooter beats at’ high specd and enter

. aarbour Dept..s swinming areas freely, proper controls are

C6-24



: néﬁesséry f&t'thé_prevéntion_bf‘36¢idéhts fn" the future.

6.3‘5'qufféﬁf'Cbnditions of the Fisheries

The beaches fn Chonburi province, where Pattaya is also located, have
shoals and there are few places siitable for fishing ports. Pattaya is
. favored with comparatively deép water and is suitable as a fishing base
“as well as tourist base, Presently, thé fishing business is acti-

- vely followed and the results 6f diréct interview show that about 100
_boats are based at Pattaya. About 35 Fishing boats were counted during
~ the daytime survey count, ‘As the same nurber of boats are considered to
‘be on the night shift, it {s assuned that about 70 boats utilize these

. plers. While no statistics are available for the catch at Pattaya, it
- is’estimated to be 10-15 tons/day according to the dirvect interview.

~The catch is'transported by dealers to the market at Chonburi, leaving .
" practically nothing for local consuiption. - : '

The divect Interview showed that the unloaded catéh from the fishing
boat was 50,000 E/boat/wonth on the averagé;:'00nseqUent1y; the scale
of catch 1s 3.5 to 5.0 aili1on baht based on thé number of active
fishing boats of from 70 to 100. S

633.6  Actual Conditions of Facilitfes _

In Pattaya, eiéﬁrsion:boéfs'utilize_thé:sandy beéach and alwost no facili-
‘ties are available. First of all, the excursion boats were converted

from Eishing boats and the liviag conditfions are the satie as that of
fishing boats. Except the owners who reside at Pattaya, owners residing
at Ko Lan and Na Klua comnute to Pattaya Beach and carry on their business
‘while anchored offshore, Therefore no special moorings are provided at
‘Pattaya beach, -~ ' : o o
At present, some plers are provided along Pattaya Beach as shown in Fig. 6.3.2.
All of .these piers aré owned privatély and were constructed while Pattaya
vas a small fishing village before the tourist Industry was developed.

Two long cénter piers ‘are malhly used by fishing boats. Pier owners keep
tﬁéiribhsingssfgoipﬁlkf supplyiag 611, water, foods, fittings, ete. to the
flshﬁﬁgrbOQEé'andl¢blléct,nﬁ_chargés'ErOm pier users. Other plers are
- used for feriyboats between Pattaya and Ko Lan or for combined utilization
of fishing and excursion boats. .- B

It seems that the eéxisting fuellng Facilities installed near the supply
shops and wooden plers are not safe from the view point of fire protection.
Qualities of the equipment for fuel handling should be examined by éonform-
fng to the lavs, regulations and standards of practice set up by iandustrial
- and governmental organizations,
“The launching and landing 6f small tourist boats such as motorboats,

scooter’ boats, etc. other ‘than excursion boats are carried out using the

- laufching vamp as shown in Fig. 6.3.3. )
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§6 d 1 Harmonization of Tourism and other DeVelopment at Pattaya and
‘its Environs

;Host of the coastline of Chonburi, wheve. Pattaya lies, is utilized Eor
fisheries and recreation together with some cities and towng,” The land
1s!mainly utilized for agrlculture and for the' ptoduétlon and processing -
of tapioca, which- has become a large industry ﬂotewotthy future plans
are the fndustrial base construction plain“and 1ndustrial port constructfon
plan ‘at Laem Chabang,  There are controvesies' in connection with the Laen
Chabang development project and 1t 45 0ot knéwn ‘whéthér ‘the' ‘plan ulll be

. réalized. Nevertheless, the area between Bangkok and Sattachip ts geo-

“gtaphically. favorable and will ocEupy a bodt important position” in the |
future industrialzation of Thailand‘. Ag regards utilization of" the doast
1ine, future development stiil 1ies ulthin the -realin of infefence, but
the abové-mentidned area ‘betweea Bangkok and’ Sattahip will have the
: ahighest utility vaiue in Thailand. ol ; :

Surveying the actual conditions oi'COastal utilization from the tourism _
; development point of view,- recréation s very active aléng: the béeautiful
“eoastal lineé, with its daln séa, gentle sandy beaches and the large city
of Bangkok behind. - Pattaya beachﬂ "kell kriown nternatiOnal beach
résort; will continue to develop 4s one’ of the sost inportant sightseeing
_plaees for attracting forelgn tourists to Thaiiand I addition, Bang Saen
beach nearer to Bangkok wiil become hore impOttant as 4 recréational place
for the local inhabxtants._ ‘Morédvery the: ¢oastal: zone from Pattaya - ..
_through Bang Sarey’ Lo Sattahip has suEficient potential for tourism deve-
'10peent and is significant O the expansion of the development of Pattaya. .

As' dxscussed above, it is expected that foreign tourists as uell as
people of Thailand will activély: wtilize the coast of: Chonburi for re-~.
creational purposes, “Sinée’ ‘the development of - fisheriés as well as of
,7.1ndustr1es and’ urbanization are folly. exoeeted St uill become _necessary 1o
. have an overall utilization plan to control the vari‘ {es 6f dénmand for
the entire development. Since a major part of the supply of recreétion
depends on natural resources, the plans for’ 6ther deVeIopnents require
‘thorough attention, Tn the casé of Pattaya,” there 1s - al¥eady an ‘0l
refindry complex near. Laen Chabang and plans for an’ industrial conplex
ceatefing around. the deep sea pott ‘even - though the chances for' realtzing
these plans are not yet definite._ When "the importane of Pattaya as |
‘a tourxst center is ¢onsidered, 1t is. 1mportant that the’ construction of -
the port and the’ 1ndustrial coaplex should® pfoaeed ulth sufficient
attention heing given to environmental aspect A B :

6. 4 2 Pisheries and Tourisn at Pattaya'g-"

As nentioned in Paragraph 6 3, S "Ihe éurrent conditions of the fisheries ,gaf”
the fishing boats based at Pattaya are quite acti\e. ' .

It is expected, on the other hand, that ‘the waters in front of- Pattaya
Beach will becomé more and tore- céngested because of the anticipated .
,inerease in swinning and boating activities. Ir possible, it is desirabie
to adopt fishing activity as a sightseeing attréCtion sd7as to allow fts :

‘coexistence with the. tourlsi activity., For futuré coexlstence, there: ate, i

the' following problems ta view 6f the eurrent conditibn of’ coastal utili-:uf
_zation and fishing activity. : ‘ L

[
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= Hoét_ﬁf{thé“fiéﬁing'bdafs{are owaed by seasonal users and con-
trol 1s difficult. | %
- Crews 1iving on the boats will be a source 6f environmental con-
- taminatfon by discharging waste water and oil from the boats.
wflln_?éttéyaiifiShinngélétcd facilities are located adjacaﬁt.tb
; the swimhing area..’ There are bound to be conflicts between the
- £{shing and tourfsm, as well as the issue of environmental pollution,

6.4.3 " Preservation and Conservation of the Marine Envivonment

~(a)  Preventfon of Excessive Devélopment by Designating
o Presexvation-and Consérvation Areas

';U§i§§f61?53iiﬁfﬁg§faﬁd StfuétbréS‘oﬁ'the_béach'should.be.removéd'and

7 presérvation and consexrvation of the parine eavironmént should be main-

'téiﬁa;birﬁeéigﬁétiﬁh:PféééfVéCIOFiaﬁdiébnServation areas, .Since the NEBd
-Report recordiended’ designating a ‘general cénservation atrea, including the
- land. avéa and pregervation of the sandy beaches and coral reef, it is
‘.cbpéidefédi?dvis}bléfthat_?icﬁ the efforts of ‘the Thai Goverament these
_feéomﬁéﬂdﬁtiong”afg{iéé[izéd‘at an early date. : .

‘Measutés against Mailne Contanination

iifbii

7fhff§§tf¢éture

C Topyovin

i,ihééébﬁtéﬁiﬁ%‘!éﬁiéaﬁ5§d Byi;he‘dir¢CC_diéchatge of waste into Pattaya
. Beach will be alleviated when the sewage plant and the waste processing

' i-‘bléﬁt,qféxisﬁxéyéd as a result of the present feasibility study.

12)* Contgnidation by discharge from the boats

{Tﬁéiféiiéviné"{wo'faétﬁré'ate considered to be the cause of contamination
- - from the boatst . L '

- 6i1wiéakage;ffoh'motéfboats and scooter boats;

'.;_Qxﬁiﬁtﬁ; ﬁaété oil, waste water, etc. discharged from the excur—
~ sfon boats and fishing boats.

‘As regavds the former, there aré signs of a rapid Increase in the number
of £otdrboats and scodter boats at present, which might pose serious

”Erbbléﬂs‘i“ future. The inspection systen for the water quality should
e improved, R ) o

' As Tegards the latter, crews live on almost all the fishing boats and

“on sonme of the exéursfon boats, as mentioned above. Contanination will
be a serious problem especially in the case of fishing boats, because

about 100 boats are wmoored at the existing private piets.

With the new pler for excursion boats, there will be about 200 boats
¢concentrated in this avea. It will be necessary to have controlliag
regulations prohibiting the waste discharge from these boats., Generally
speaking, control of this problen may be difficult in the Face of reali-
tfés in Thailand. Still, efforts for realizing such control are urged,
-at least fn this very licited sea area in front of Pattaya Beach as sug-
gested in Fig, 6.4.1 The timing of leplimentatioh would depend on the
wonftoring survey of sea water quality and bed sediwents.
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6.4.4 - Basie Guideline for Pattaya Water Area Utilization

:}Inlbti'l'iémg"t'h'é’:”.'l"éttaya sea area, the n;ajd-f‘; premisc 1$ that the sea be
- comfortable for swimmlng.  MWariae factlit{ies should be planned based

‘on the sald premise, ' That is,.the basic requirerents are the safety of
the svwimming atéa,fpreybqtioﬂﬁdfVwater'céntamghatiOﬂ, orderly boating
activity, mafntenance of an attractive beach environment, etc,
Therefore, the basié guidiine for the sea area of util
established as follows: = = s

tzation were
:_'éfgﬁrity‘bhébldﬂbe'glvéh:tovthé swimmiﬁg area (Fig. 6.4.2)
:Priéf1§§ éh§ﬁfé;$¢‘éi?eh?t@lsecﬁringisafe swinming areas and to
éonf?qllgﬂgibbatingfaét;vitles within the designated area.
~ Orderly boating activity :
ffCoﬁEféifdfftﬁé"ﬁtéﬁéﬁt unlimfted lénding of boats on the beach and
ﬂ_ithé,d?éighétiéﬂibemering areas and landing places for safe
' énd;bf&e;iy utilization of the sea area.
- ~'Prevention of water ‘contanination
pagéiﬁjé méééﬁfésjshOQId}be taken against waste discharge from the boats.
.rgiﬁéiﬁiéﬁénéé;df:éh attractive beach environment _
- Control of privately owned sandy beach and unlawFul buildings and
constractions., - o :

iﬁf?féféétibﬁ_aﬁd maintenance of tourism assets and the envivenment.

6.4.5 Measurés to improve dirty sedicents in the waters

Dirty 'sediménts have been’'deposited in the waters in front of Pattaya down
town, It is recommended to improve these dirty sediments, because the

- swirming ‘avea of Pattaya beach is imcediatly adjacent to this area. The

. Suggésted method for faproving is to rerove out dirty sediments by

" drédging, The dredged dirty sediments will be used to rectaim the land

for the port.. The supggestéd méthod here was actually carried out at

" Ushibuse beach near Numazu city of Japan as shown in Fig. 6.4.3. 1Ia
tﬁis‘haég}[djfty.sgdimén(s_were renoved out by a dredger in the offshore

- area and by a dvagline fn the shallow area. (Fig. 6.4.4) The dredged

' area was 9007x150® and the thickness rewoved out is about 50cm,

_ﬁiﬂl."
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Fig. 6.4.3 Ushibuse Beach
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65 Demand An‘alysés

 The master plan divided the development into two phases' Phase.i'(ep'to
'1986) and Phase L. .

The present feasibility study was conducted for the developeent of Phase 1
and does not tnclude the' deuelopment for Phase 11 for the area south of
Pattaya nitl, The port facfiities” ‘plan-also concern with“the deveIOpment
of Phase 1. Accordingly, the s¢ope'of'faciiities planned is ‘supposed to
meet demand ‘up to 1986 The' tncrease in denand aftér 1987 will be met by

the development of ‘the areas south of Pattaya Hill as in Phase 1.

- 6.5. 1 Estinated Future Demand for. Excursion Boats

The - following two methods wgre followed 1o’ estimating the future demand
for excursion boats._ Estreme difficulties here encbuntered 1a: assessing
the curvént :sitdation’ involving tourists “and_ éxcursion boats, although ve
did our Best to colleet as’ much data as pOSSiblei:‘l»

L 1.

(a} Estimations based on 1nvestigation of exCUrsion boat aetivities

A number of excursion boat owners as well as their passengers Were

questioned in on- ~site investigations for inforeation on the’ activities of
such boats. The results are sunearized as folious. ' : . :

t

- Average days worked ...i................ 14 2 dayslnonth
- Average nusber of passengers ..i....iar. 9, 0 personslboat

- Number of registered boats Srecersaieaas 167 boats

. An est;mate of sightseeing boat passengers during 1978 On the basis of the
above . figures is forned as follows:

167 (boats) x 14,2 (dayslmonth) x 12 (ménths) x 9 (personslboat)
=256, 100 (persons) : _

Accordlng to thé’ master plan,‘the study area 1s to ha\e 846 009 tourists
staying overnight or longer and 384,560 one-day trippers during 1978. -
“This leads to the estimate  that about 21% of the yearly total utilize
“excéursion boats.i Supp' fag the above percentage of exeursfon boat pass-
engérd to the yearly total of tourists holds: trug and ¥erains applicable

in the yéars to follow, the expected nusbers of such paSsengers would be'
as folleas.' S :

Year : | owste | 1978 ?,-1531};;5f]3193$
No. of passengers
in thousands - .

221 7" ””fsﬁ;i\f* 75335;9* i*“sslﬁj

“(b) Bstimation based on the rate Of participation in sightseei g aetivities

1) Estimate of the nuaber of participants 1n ocean activities

-._._......__._._-.-......-._--...._.....__...._..._;.._......_ —.—-——q—-.——-—-—.——-—‘—-—ﬁ—_.n---

Future denand for oéean activities is’ going to be estinated as’ follows
‘on the basis of the nethod that vas set forward in’ the naster plan.

,Table 6.5. 1 gives the estinate of the nuobet o[ tourists Pattaya 1is ex—
pected to have respectively in 1976, 1981 and 1986 under the thO '
. categories:
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A, tourlsts staylng overnight or lOngpr,
B, ‘one~ day trippers.,

The' numbers of tourists on peak days and average days were calculated
using the method described in the master plan,

:. Table 6 5 1 Tourlsts to Visit Pdttaya Area

B SRR = - gunitg persons)

B WO 1 S U MY S 1986

' No.ofTOurist ALY B L A B A B
Yearly_total | 720,000{335,600 |1,080,0001458,000 2,000,000 625,000
Peak day .~ | " 3,006] 4,027  4,644] 5,496 8,600] 7,500
Average day | 1,980 913 2,970] 1,246) 5,500} 1,700

"Note. As for A overnight or staying tourlsts, the average length
' ~of the stay vas calculated at 1.8 days,’ 19?6 to 1981, and
‘2.5 days, 1931 to 1986,

i‘Based on the above table, the nusber of visitors broken down by the types
of océan reécreatfon - activities is shown in the next table. This table,
assuming that 701 of the visitors staying ovérnight or lénger and 60Z of

‘the ‘one ‘day’ trippers would participate in the: activities, was uade by the
foilowing f0rmula.__

_(the nuhber of parti¢ipants in xespeetive activities) = (nugber of

touriSts) x (0.7) or (0, 6) x (participation ratio of respective
activities) .

Table 6, 5 ,2 Hunber of Tourists in Each Act1v1ty _ (Unit: persons)
| o 2} 1916 1981 1986
, Foa| s A B A B A B
Swimming 2 S oare | 276 | 624 | 314 f n1ss | s10
o (sea)] 30.0]50.0° ] 650: | 1208 975 | 1649 | 1806 { 2250
'Sightseeing S A . 5 | 42 7 S 17 11
‘ (sea) 2.0 1,0 | 43 24 65 33 °{ 120 45 |
S b s | 38 | 125 52 231 72
Pay-Canping | 76.0f 7.0° | 130 -| 169 195 | 231 | 361 315
S PR N U D T 1 s 39 |
‘Boat-ridimg § 1.0] 0.1 | 22 | 17 33 | 23 60 © 32
RS URETER T S B TR 3 2 4 39| 7
Water-skidngl 1.61:0.6 22 14 33 (. 20 60 | 27
S 1 w0 | 1 20" 2
Diving - : | 0.5] 0.2 | 11 5 16 7 30 1 9
o - o e 2 8 2| 1e 4
Yachting } 0.4} 0.3 9 7| .13 10 25 14,
IEFRUIETRS I ISR S I B § 62 15 | 116 21
Fishing | 3.0] 2.0} 65 | 48| 98 | 66 181 90
oo el Feen| sl ey | aeo | 1693 | e3s
Total | 43,90 61.8 | 952 | 1492 1 1428 | 2039 | 2642 | 2782

‘Upper figures: Average days
Lawer figures: Peak days
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2) Demand for eXcutsion boats f- AT

--—-...q...q--.--.-......-—--....-.-u-a.......,_

The demand for excursién boats was estimated bascd on the numbef ‘af
~ participants {n ocean ‘vecreatfon’ activities as ‘outlined ‘above, . Then,
the demand for each activity was obtained using soie results from the .

direct Anterview of tourists in the study atea that were compiled for the
purpose here,

Tourists*Utilizing Sightseeing Boats

'Swimning (séa) f~ GOZ of tourists staylng overﬂight or. longer
- - 50%¢ of one—day tourfsts .
__fSightseeing (sea) < 502 of all the touristsi-

Day camping : '~,all the tourists

The results of the above estimation are glven in Tablc 6 5 3

From this, the yearly total of excursion boat passengers was obtained as
follows, -

CYear o f 1976 '*i‘ 1981 *;f? —”’1986“-:
iéééi? | =-'Q (persOn) . (persOn) {person)
—paéséhgexé' 151 415 fl 223 745 393 sao

. The number of pa$sengers for each year represents about 1&2 of the yearly:'
total of 3ightseers. ' 4 :

' Table 6 5 3 Excursion Boat Users (Unit. persons)

PoyGamptnr ol 169 |38 | | 2 | a5 | 7
osa2 b 347 | o813 i sdo ] [Ueases | Te63
2302- 68 | 43} o3 :"563. 1129

ASﬁbfTotalf:

Year 1976 5.;';? L-i 1981 _' ;‘ T |
Activity TS ‘; P A R oA N Pi-:' A
_ WY 390 | o2so | sss | c3ra | 1084 | 693 .
Swlomtng N 390} 290 e T e T
S b 121 270l 16s | 37 s | s
it NP 227 Fora T a3t o | vee |7 caee
Sightseeing — — - B i R e E
IR ¥ COONE R IO T A Ly L Rt N
nl o130 - f e | 1este| 25 o} ael | 231,
D
N
D

Totalh"'Q‘ 844 -,;'%15_ . 1226 ?:sié 2068 '1'109é'
':Note lP = Peak day . JEN'% TOurlsts staying overnight or longer '
s 1Aﬂ; Average day i D,# One- day visitors : :

E6 5 2 Examination of Estination a8

;Figs. 6 S 1 and’ 6 5 'y show thé yearly and daily numbers of passeﬁgérs bn;
. exeursion boats as’ ‘estimated: thr0ugh the two approaches as-deseribed
{above.? A pofat to be’ aoted is that the estinate based on the operational
state of eXCUrsion “boats s higher by 50% than ‘that based on the assump- |

Ftion of the pafticipation rate fn varlous sightseeing and recreational
“attivities,

g




£

_The395gétimate?.wer¢ further used for determining the scale of the planned
facilities, allowing for varfous factors discussed below. '
= Judging from scenic and sightseeing resources and the related
-~ facilfities that the Pattaya area has at present, Ko Lan and
_ Pattaya Beach are considered to have a very high attraction com-
pared with other places. Supposing that the said sightseeing and
- recreational facilities are updated andfor fnstalleéd anew thus fn-
‘ereastng the attraction, sightseelng activities will be o0 diversi-
‘£ied that ‘excursion boats will not have so many passengeérs as now.
‘Por this reason, the estimate obtained by increasing the present
~ number of tourists using the sightseeing boats ia proportion to
- the lacrease of incoming tourists would give somewhat excessive
Eiguve. o - - |
- References were made to the results of the surveys conducted in
‘some other seaside resorts in foroing the latter estimates., 1In
. the ¢asé of Pattaya Beach, it is considered that the locational
advantage of having Ko Lan {n the vicinity assists in attracting
' a“gdad-many"tohfists to use excursion boats in comparison with
‘other vésorts, In view of this, the estimates will probably be
the lowest miniwum, _ -
. From these discussiéns, the'port plan is based on the average value of
" the ‘egstimated vumbér of passengers. Table 6.5.4 shows the estimated
values- taking account of the seasonal characteristics obtained through
‘the ‘on*site survey. '
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6.5.4 Seasbnal_Véifatibn‘in:NumBer 6ETEk¢ufsioﬁ'Bdét PaSSéngers

(unlt. petsoﬁ) :

Year

-Fourisk- seas-on passe1gers

Off-seaf»c :h pas sea_gers

Yearly tetal . ‘Veekday .| Yeekead .

Nveen iy

; Total of fotal of
?3"’ 5 days - B‘f!’ 2 days

L. i"eehlay D Hed{ehﬂl )
I ¥ Total of | . Total of
Dzlly 3 days Dal:ly 1 'days

'ﬂ'eeklj
total-

tatal

1976

221,700 § 682 3.am | x| 2,20

Cspeas | oaa  Tnees ] Tses | 41 | 2,80

- - - -

- - Taw e

1978

256,100 | 188| “3,9t0 | 133 | 2,62

Ceusesd 398 010 | s 3,283

We,000 I ess] 3,323 | 088 1 2,015

BERITIENE ST R W R R 1Y 2,169

1931

322,94:0' Ceds] aems |68 | 32

s.280] wsy | 2488 | s 4,140

273,500 4,028 0 | i%03 | 2,805

“noez| sn | 2,10 701 3,505

1936

551,300 | 1696 sam | 2,80 5,654

. 4.251

TRITY BT 1,414 7,068

1,561

5000 | nasi| 100 | 2ss | aann

azan| o | sess | nas 6,090
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6.6 Port Planning
5:6;1 :Planning'COncépts

A great nucber of excursion hoats are actively engaged in business at
“Pattaya bedchy and most of them use the beach for efbarking and dis-
“embarking the’ passengérs 'and _berth at whatever pointe which they consider
”advantageous for’ finding customers, . "Except for the safety factor,
" this' 18 quite’ convenlient both for the business and for those participat-
: lng 1a: boating activlties. It is also the least costly as no fac¢ilities
are- requifed.; This 1eads to apprehension that the piers to be constructed
for-thety will not be popular and may not be frequently used. Tt will
BYS important in this éontext to make thé facilities as attractive as
possible and to set’ ‘thé’piér charge at'a very low price’ by reducing the
construction cost, thereby decreasing whatever financial burden there may
" be on ‘the users.. Th¢ master plan pr0posed completing both the north and
3'the main ports wlthin Phase 1 (by 1986) having considered such factors as
easy control of the use of- the waters, convenience to the tourists and
;sightSeeing boats, and the. future tourism developrent plans for the
hinterland, Providing the north port would be most helpfusl in the smooth
utilizat1on of ‘the piers since the excursion boats are roughly divided
iaté the two! groups ‘of Ko Lan and Pattaya-Na Klua, each group sServing
resPectively the northern and the southern portlons of Pattaya Beach

-However, there arose a need to reconsider the constructlon of the north
port. as a’ rcsult of the soundlng and undéerwater soil suvrveys. . It was
reallaed that the construction cost for the north port would far exceed
the estinated apount. For this reason, the two plans 1) to construct
both the north port and the main port, and 2) to construct only the pain

:port ‘were reviewed in resPect of such factors as coast-line utilization,

" natigfal” conditiOns, port operations and managerent, rooring systems and
anchoring areas, and construction costs. This léd to the conclusion that
1the north’ port construction should be delayed as ruch as possible while
the cain port should be constriacted and completed by 1986 within Phase
) PO The néed for constructing the north port will be reviewed after the
data on’ uater avea utilization and port operation becores available.

: Hhen only the main port. is built all the excursion boats wiil be
_serviced by the main port, contrary to the master plan. It will become
necessary to exeréise administratlve guidance in opticumly utilizing the

- water areas and the pért. The master plan considered a facility for

' serving all the boats, but it is proposed that piers mainly for the

embarkation and disembarkation passengers should be built and the rest of the

" boats be anchored offshore, It will becore necessary to build only the
numhcr of berths required to serve the maxirum nucber of passengers at
a péak tize so long as the rotation of boats utilizing the berths is
© carrie _ont smoothly It is noted “however, that- a great nusber of

_3boats i1y be using oné pler. If very rigid control of the smooth rota-
- tion of the berths can be exercised by those individually ewned excursion
'boats, it will ‘be 1deal -

' Ho&ever, under the present circumstances this s practicaliy impossible.
‘Thus, At was. decided to build core than the minisunm nucber of berths so
that several boats can be assigned to one berth exclnsively. Even in

this’ case, 1t will be necessary to work out a control systen for the
joint users. :
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6.6,2 Required Scale of Facflities

(a) Discussion of the Port Capacity Plan’ = S s o
As for planning the capacity of the port, a fafrly large number of boats
must be anticipated if ‘the increase id the number of excursion and other
‘boats 1s to be left tofquejitsjpun'@Opfséviﬁhthé;fpgugé:withdugiéﬁy, .
control measures as today., By way of reference, Fig.:6.6.1 shows the '
expected increase in' the number of excursion boats up 61986 estimated .
on _the assunption that the increase.is fn proportfon to the increase in.
~the number of tourists,  The figire also incorporates a table showing. ..
the estimated nusber of boats in operation respectively on weekdays -and -
at weekends, supposing that a boat has nine passengers on average, from -
the estimate of total excursion boat passengers in the foregoing sectién,
.and that such a boat is:chartered oncé a day.  Assuming a normal rate. of
incterent In the present mode of opevations is maintained, the number of
boats will be a little more than double the present, nupber. in 1986, It .
cay safely be safd that Pattaya Beach will be mondpolized by :these boats
as it substantially has only & 3-ka length available for eabarkation and
disembarkatien, - From the viewpoint of coastline -utilization as well as the
~sightseeing boat business itself, ft would be necessary to-control.by. .
som¢ means or other the disorderly increase of “private-business" boats,
For doing this, several means are possible; éstablishing a boat: registra-
‘tion systém including the obligation of obtaining a business licence,
.ot“éilicénéé1sysfeﬁ*fofusiﬁﬁfthéfﬁiét‘aéédépéﬁiedébyjtﬁegabligétidh*téif-
use:the pier. it would be nécéssary to ‘examine from an all-aveind viéw-.
point what measures of control to také up with due régard ‘to' the orderly

exeursion boat business in the Futire. .

Ia F_t'h'_i's study, the port, capacity was designed on t_hgllas'stjﬁhl;i:dn,tha't‘_t_h'e
above-wentioned control is possible and that regular services to and | .

- from Ko Lan are to be enforced. T T I
There ate many unknown factors £ decide thé optimim scale 'of ‘the regular
service operation and-the adéquaté’ Faage of ‘the number of individually- '

operated boats, However, the present plan assuués that thé {ncreadd fn

the indiyidualiy“éﬁﬂe&-éxcuféioﬁfaééfs'waaldfbeﬁéufbed?1ﬁ‘1981]§héﬂ]th¢

- pler facilities would be opén to the public, any increase in the nucber..

~ of passengers af£Q“”1981'E@jbédmﬁtzbyktﬁg,eﬂidrtgd1régu1ar:seqﬁiheéf4ﬁd;’

the increased rate of operatfon for private-business boats.

(b)  Introduction of the Regular Public Service

-1t is suggested that a regula¥ 1line! 'should be' operied under public Hanage-
. ment &6 check tﬁe'uiséfaeflﬁz1ﬁ¢reasé‘bffﬁfivat@?bqsiﬁéﬁéTexbursiéhQ o
_boats*ahd,éaintA{ﬂ,Lhefchéftéfrfﬁte{at'ah'adeﬁuateﬂlev¢1;3;?Héfsﬁhttling
- tines of ‘this public 1iné was calculated as' follows 6 ‘obtain a value' -
‘required o eeet the surplus demand that™ can’not be Fuked care of by =
~ private-business boat's based '6a ‘the assumption that the' wurbey of sich
' boats is fixed ag*zoﬁjaffefglgslﬁaﬁd”fuéfr’yearlyltatq_ot'bbéfétidﬁ:_%*
reaches about 60Z by 1986. * T T L
The Yate of dpe¥ation of ‘Such private boits In 19817 (assuning that’ there’
~ aré 200 ‘such’ boats):1s éstimated using the rcan valuc of passengers as’ .
©showa' fa Flge 6.5.1.- 7 - T T PREEEREE LT R
3500
- 200(boats) x 9(persons) x 365(days) ot
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Fig. 6 6. 1 Required Nucber of Private-Business Excursion Boats
*~'without regular service

Supposing the rate of 0perat10n reaches 0.6 in 1986, the number of
passengers ‘on private boats will be:

200 (boats) x 9 (persons) x 365 {days) x 0.6
= 395 200 (perSOns)

‘Siace the total number of passengers amounts ‘to 475,000 for 1986, the
passengers of the xegular service line can be determined to be 81,000
Persons. as follous.

4?5 060 < 394,000 = 81,000 (persons)
This represents about 172 of the total of passengers.
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(c) Establishing the Planned Number of Bxcurslon Boat Passengers

After various consideratiéns, it was decided
of the plannqd number of excurslon boat

conditions'

to base ;the establishing
passengers on the foilowing

1) - The number of private business excursién boats 1s to bé 180

401978 and to increase to 200 by 1981.

at 200 after 1981. . o . L
1) on some date after 1982, the fegular setvice iine bdats are {'

- to be” 1ntr0duced to take OVer a.
IOZ from 1982 and 202 fron 1984.

The number 1s to be fixed

portion of the total passengers,

© Table 6.6, 1 and Fig. 6,632 show the planned numbér of excursion -
boat passengers established as mentioned above. S ,

Table 6.6 1 Plannéd humber of ExcursiOn Boats-: a

(Unit:

person)

s 1918

1931 1481

=jéardr

1985

?1g.'6.6.2 Number of Passeagers
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eyraf'Yearly Total Passenger n- Privaté Boat Regular Liﬁé Raté of Private
il 32 Passengers Peak_days i Passéngers Passengers Bdat ératidn(i)
1978} 216,000 | 1 108', |
1982 303,000 C1,s54 | oams000 [ 36,0000 | o4 |
1984} 376,000 | 1,928 - | 300,000 80,000 4
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.‘(d) *Rdﬁhlred Number of Berths
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required: :

ime and the
Por obtaining the necessary data as to the mininun seale of the
embarkation and disembarkation pier, ' the number of boats to use the
Pier at the sare tirce was calculated as shown in Table 6.6.2.

“The minim@ﬁ_number of bérths required will be as follows assuming
that a boat requires 20 or 30 minutes for embarkation and disembarka-
“tfon. ' (Table 6.6.3) -

Table 6,6.2 ‘Number OEWPassengeré iﬁiPeak"HOufs
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Tabié.6.6;3 Hihimﬁmfnumbet of Berths.

Year ““Mbig ggufg§ts AT=20 fitns. ;Argsb‘mins.r
1978 * 87 boats’ 14,5 berths 21.8 berths
1981 110 18,3 | 22,5

1982 109 ‘18,2 213

1984 |- 120 4. 20,0 - 30,0
1986 | . 152 o 2s 38.0

Thus,'the'desigh:ﬁUmber“of berths was determined as- follous on the premise
that 5 to 6 boats will accupy one. berth jointly and taking aCcount of tha
hours when the passengers would conCentrate., o

Supposing the nunber of boats to be: berthed is.200 and 5 to 6 boats are
' to moor at ome berth, the total number of berths required will be 33 to 40.
On the other hand, during the peak hours = 2. hours ~ theré will be
required 25 to 38 berths as shown 1 Table 6.6, ii' At leéast ab0ut 33
- bexths are required for private excursion boats.. - An’ additional 10 berths
- are proposed for regular line excursion’ boats (&) to 4), regular line

boats 'for local transportation (1), marine pollce (1) and fishing boats
(several) .

(e) Partlculars of Berth

; The tegistration system has been’ started for excursion boats and 167 boats
were registered in the Pattaya district‘

The ‘types of boats have ‘been determine& for the said 167 registered boats.
Fig. 6.6.3 plots the’ relationship bétween the 1ength and the width of then.
A quadratlc correlation is” represented by a: curve in’ the figure. “The

correlatlon fornula is, )
- -0, 006x2 + 0.42x - 1 26 ;
where, y- w1dth .
x'_ length

BrE the data, the wakioin’ length (L max) is’ 19 SGW, the minlumm length is
- 7.00M, the maximun width is 6.00M and the minimum width 1s 1.50M,

:Boats included within 50Z & 90% of all types are determined based on

Poisson's distributiou forcula and the results are’ shoun in the table
below and Fig. 6 6.4, : o

P‘E‘Eiﬁﬂiﬁﬁe°f_a tength | widen |
- 90% -:17 , oM 4,54
osox - | oasgoM ol ausM
‘702 [ 14,0M | 3.5M
607 13,08 | 302M
Usox - cazioM ] 3.0M
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-As to the desigu-types of the boats, the boats are divided 1nto two
groups; those grouped under 60% and those over 60%. Bigger boats will
use’ berth located at the tip of the piers. ' :

6.6.3 Layout for Port
(a) Main'Port

| §) . Port locatiun

‘Thete arve’ wooden piers, shops operating piers ‘and supplying goods for
the boats, various stotes and restaurants. The planined site for the port
facilities is the same as that where the piers are located. “The. site
was selected because: of 1ts ideal natural conditions and also because it
will be integrated ln the! redevelopment projece’ for the downtoun area,

In order to smoothly carry:out the ‘construction of ‘the port facilities,
it is desirable that the’ redevelopnent project for the downtoswn area’be

;revieaed The acenity eore will be the point shere the main acCess route -
to the piers eoinc1de : :

2) heed for grotectiVe facilities"

Analyses of the natural- conditiOns révealed the uave Characteristics at

‘ the planned site for the main’ port. "Hore than 95% of uaves are less than
50 ca in height, and the design waves aré about 1.0 no. As there has been
no repoit of damage to piers in Pattaya by wave turbulence, ‘it 1s assumed
© that breakwaters will not be necessary to protect. the’ plers. from Such
 srall waves.' Hogever, if pontoons are to' be used for ecbarking and dis=
ecbarking purposes, then calaness of a h1gher degree will be required

and the breakwaters will be nécessary.

Because.of the ‘high c0nstruction cost for breakwaters and possible damage
to the scenic beauty, f1xed piers were seletted in’ lieu of pontoons.

3y Access channel and anehorage area

' In order to 0ptimun1y use the waters, access channel will be set. The .
rain’ route for the excursion boats 1§ fros Pattayé ‘to Xo' Lan; thus a
straight channel from the ‘main port to a polnt offshore ‘of Pattaya Beach’
will be used as the Ko Lan course. The width of thé chaanel will beé as
wide as: possible (about 200m)  to’ allow two—way navlgation for the exeur— :
sfion boats. ' The ¢aln areés on both sides of the ¢hannel will be reserved
for aachoring boats waiting for passengers and spending the night., The
‘area required will be about 220,000n2 allowing a single anchorage for

the boats.

4) Mooring facilities

Modring: facilities Eor embarkation and diseabatkation will be on’ the flxed type
plers.” The piers will be the parallel mobring system to allow varfations:

in future utilization. “Thé length of the pier will be about IOOm.- The
berthing arrangenents for a pier will be! asrshown ia Fig. 6.6.5; and-

“about 11 berths per .1’ pier will be: provided by- atranging the big and '

small ships : Thus, four plers will be sufficlent €0 weet the required

_-number of befths, el 40.; The fntervals’ betwéen piers vere ‘selected to

‘be 38a each, the width of the siip being twice the lcngth of a boat.
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5)  Utilization of port site

‘Basicallyy the present port faciifities will be built where the tourists
taking the excursion boats will be concentrated, .Thus, it is desirable
that _the port ftself will be one of the sightsceing resources for. Pateaya.
In the present plan, the gort will have the functions of serving the
passengers and it is also intended that the port will take the position
‘b{galggbfgoxq_ﬁhere_tﬁe_sga plays the major role and also the port will
be an Integral part of the main amenity core. There will be built a
marine miseun with a ‘séaside park as its main part in addition to the
- facilities for boating activities. Thus, all the facilities will feature
- thed¥ direct contact with the sea, _ T :
The aréa reqliived £5¥ the pore Wil be about 4,000 to 5,000u2 if e is
to sexve only' the function bf‘ehbatkétibnfand'diseanfkatioh of the excursion
-boats provided that ‘the nurber of passengers per hour during the peak
hours 1s about 1,000.' The areas required for administrative facilities,
service facilitfes and for the park and marfne museum as its sub-core

vill be"as follows. (Table 6.6.4)

f Tabié_6;6.4 Land-Use

i.raAdmfnfstrétive and

. service facilities 2,000 ?2;
2. Ocean Musium 75,000 m2
3. | Commercial area 5,000 a2
4, Park o 7,000 m2
5. ‘Road : 6,000 w2
' Total. , 25,000 m2
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6) construction of Port Site

..-—.....-.---.--.....---u...-o—-....-—u-..—-

Two plans of. 1) dan-pade’ {sland: and 2) ektension by reclamatiOn pfoposed
by .the master plan here teviewed and the followiﬂg cOncIUSiOhs were’ o
reached‘ S : R

-{1) The construétion cost fo? the plan 1) uill be abdut 302 higher, thus
increasing ‘the pier charge prOportionatcly. 1t the! piey chargc is’ '
- high, the oWners of excursion boats who are using the beath' ffeely
- today would.-be reluctant to use thé piefs and the’ piers uouid not”

 be’ fully atitized ... The' piexr chatge ‘computed based ‘on the plan 2) extcn; -

. sion by reclamation 15 -as high as 13390 #/boat peir’ ménth - Whéh™ tﬁe
monthly turnover'ofﬂé 300 t per’ boat. (theffigure uas-obtained by
M “thig will be an’ extremely heavy s

L , Por ‘the" tourisfs who: might othetuisélusg thé longta ==.‘|,>'_c'é:l_‘t,
Athe amo ntsis not beyond tﬁeir means y TS,

\ T8
_ [ .88 compared Hitb their monthly
'?turnomér sven i€ haif the amount is the fee for théir exclusiva use
* of the pier. e

'(2) The result of ‘the feasibillty study te\ealed that an island
_built in the sea would have to bé located quite far of fshore 1f the -

channéel between the island and the beach Lere Lo be Smeerged in'the
water durlng lou tide. : :

“The sight'of tﬁe bate bott0m and the 4 to 5 " height of the revet-,
‘ment for the island being wholly visible is not’ desirable, especiélly
‘becanse the plaé is potéd for {ts séenié beauty. “Eh this case, a
'connecting walk between the™ 1sland and the beach should bé’ built and _

" the walk should be covered by beautiful ‘sand or made into a_ -
promenade. * If the channel vas -made vevry Hide, there’ would be féver
probless of contamination of the water ot impairment of the sdéenfc

“beauty. as the pretty saidy beach will: jbin the fslaad.té the main
‘land during low.tide. However,: the’ wlder the ¢hannel,’ the farther
the island will’ haxe *o-be built offshore and the higher the con-
:structlon cost uill be. I

}) '5Lazout

fhe proposed layout for all the facilitleé is shown in Fig. 6 6.6. 7?ig.:
6.6.7 is a plan for an access channel and anchoragé area.-‘i S

(b) Launching Ranp Plan

Most of motorboats and scooter boats a; ~kept in the boat houses and '
these boats depart ftOm the ldunching tands daily.? At present there are
one publi¢ and three’private’ (R - R3) laﬁnéhing ramps at.Pattaya as
shown in Fig. 6.3.3,° The pr;vate launchiﬁg ramps are used mafnly by
motorboats, ‘and - the boat: houses and the répaif shops' are lécatéd on the,
inland side-sF thé seaside ualk.-— Ri-and: R3 afé frequeﬁtly used: -by - motor—i
“boats and scooter béats. f:boating" éctivities wére to expand. propor—'
tionate to the' inciease. in_the‘nucber of €dlrfses;: the ¢oastalline and
the sea around the launchingﬂramgs would §00n be bécupied by these boats.'

.1herefore, 1t 15 pfoposed that thgztgo pf[vate laﬁn_hing tan sﬂat the
ceater ‘of: Pattaya béach‘be ‘ sed-in* th¢%<utyre The-tlee éf disuse
Hould naturally depend on’ agreement with the éuneérs,’ but'it is hoped

that’ the tice will coincide with the completion of port [aéilitios and

o
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;Two launching ramps will be built in the north ‘and the south as proposed
;_1n the master plan ‘and ‘these’ points will be’ designated for lifting the
.z boats ; ashofe.' The location of launching ramps is shown in Fig. 6.6.7,

f:(c) Ko Lan Plan

P At Ko Lan four beaches, namely Ta Van beach, Tien beach, Sa Mae beach
;-and Ko Lan Vac Beach, a¥e utilized for tourisn while the tourisc
Ui season is testricted by EONSooNs, Among the safd four beaches, Ko
" Lan Va¢ beach is éxclusively used by a ‘private tourist company which
‘owns the sbuthern part ‘of ‘the tsland and where the only hotel on Ko Lan is

provided In the present plan, the prlvate Ko Lan Vac beach is excluded
~and the other three beaches are considered,

,.To utilize the Ko Lan beaches, the tourist boats are charteted for a day
-‘from Pattaya Beach, tOurists get on and off the boats directly from and to
‘the sandy beach or are relayed by ‘the longtail boats. On theé beaches of Ko
‘Lan, the suinming areas have beea designated by the Harbour Dept., in
_the same manner as on Pattaya. Beach, and prohibition of boating activity

" fg not observed in the. swimming areas.” It is necessary to construct a

-}‘complete landing facility and to control boating activity at léast in
the swiwmiﬂg area. ,

nAs for the landing facility plan based on the Ko Lan utllizatlon plan

~and 1sland traffic network plan, plers ‘for excursion boats areé provided

at: Lwo places,vi.e., Ta Van beach and Tien beatch, and ‘wmoreover, an
'additional pier 1s to be: ptovided for materials transportation (including
construction ﬁaterials for other infrastructural facilities) and water

Msupply on’; the east side of Ko ‘Lan, where there is a fishing village at
ipresent.f : s
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Fig. 6.6.8 C_eneral Plan (Ko TLan)
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(d) horth Port Plan (Alternative)

Accordtng to the result obtained frém more detailed studles coucerning
natural conditions, the north port proposéd in the Mastey plan was ve-
examined and modified as shown in Fig. 6.6,9,  Table 6.6.5 shous the
estinated construction costs “for civil works.

A$ the construction of the north port is vety costly compared wlth the .
. main port, the accommodation plan for excursion boats’ was reviewed: and
1t was finally decided to accommodated all excurision boats in the main:
Sport. In Phase I’ (up to, 1986), only main port will. bé'éonstructed and

' the necessity of the north port should be re~examined observing an
actual condition in managerent and operation of the main port.

Table 6.6.5 Gost Estimation &:“aéfﬁ? Pore),

-;éfgﬁ__

BTSN FATTEEN ErSe & Unit 7 §ﬁ=t.f ey
. Discription‘ : QUantdtya ,”Unit._ B CosE (ﬁ) : Cd$; (5?,
1 Pier . . : : D o L - - sroL T )
. RiC. Plling b | ores | ZD,iéé 12,658,176
R.C. Bean & stab | 2,267 owl | 2,230 | 5,055,410
 Tax, | | 201,000
2._Ré§etméﬂtdg_ g 7 . _ 3;023;116;
_Revetment 330 | m | 8,967 12,959,110
Tax. . E 69,000
3. Dredging | S | 8, sno 000
' Dredging 114,000 | - w3 70 | 7,980,000
Tax, R | 820,000
4. land Redlamation <| B o o 2,959,000
. Land Reclamation | 70,800 | m3.- 40 | 2,832,000
Tax. R P © 127,000
15. Breskwater T IR R 16,378,600
‘Breakwater 650 n |5 25,000 16,250,000 | -
Tax. " 128,000
" Total i 39,080,290




Fig. 6.6.9 North Port Plan |
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6.7 Controt and Management of the Péxt

After the completion of the port c0nstruction, the harbour managemént
of fice will be established for the management of the port and for mainu
tenance and repair of facilities.f

- (a) Facilities Suhject € the Control of the Harbour Hanagement Office
Sea area facilities ' ' o '

1) Piers 1_ - ' :
- 2) Access’ channel and anchorage area
3) Navigation aids

Protection facliities'
:1) Revetment _
Land facilities

1) Management effice .
'2) Parks and ¥Yoads (withia port site) : o N
3) Other releVant facilities (utilities and sewerage facilities)

(B) :Faeilitiee'bh'COEQissién

1) Refueling facility

Z) Restaurants, soutenir shops and other stores shall be oaned by
traders, ﬁrovided that the land is leased as a rule.

() Haﬂagement of Piers

After COﬂpletion of pier construction, the piers shall be’ managed under
the following preeonditions.

1)y It one berth is oecupied by one boat, a vast sea area is requifed
and the user's share of expease will inérease. Therefore, one berth
shall be shared by several boats as a rule. It will make piet manage—'
ment easy as eompared to common uSe by an unspecified numbet of boats..'

2) Occupancy permission for: each berth shall be based on an' applieation
system, provided that the pier eharge is paid. :

3) Applications for occupaney pereission shall be subeitted jointly by
sevefal boats uhich will ‘share one berth,

' 4) The rent of a pier shall be collected from the oeéupants of the pier
‘and. 1E will be determined so 48 to meéet repayment and intetest, mainte—
. naace cast and operational expenses.. . : ‘

(d) Revénue for Boat Hanagement and System of Hite Collection - T"';

1')‘__.{ Hide of Qiers

'23 Rent 6f land

-

'-Hiting charge and rents shall be appEOpriated for repayment and interest
6n°a ‘cost basfs. As a provisional standard the hire of the piers shall
be’ based on the charterage of the longtail boats used for embatkation and

6-56



T Ex

dispabarkation the boats at presenc, and ehe repts shall be based on the land
value of the dewntown avea. In regard to the c¢ollection system, it will
‘require 4 careful review of how to c¢ollect the hrédng charges £or the

plers, . Since the sandy beach is used freely for embarkation and disembarka-
tion of_;h¢ boats at presént, There will' be quite a 1ot of resistance if the
_mew port must be used by payfng hire charge and rents,  On the other hand,
1f the hire charges are ¢ollected from: tourists but not from the ownors
~of the excursfon boats, {t is expécted that some owners night register
their boats frrespeétive of their Inténded use or disuse, Therefore,
these charges should be shared half and hWalf by owners and tourists.
De}éils of ‘the réﬁt'détetmiﬁafioﬁ'aﬁa'boliéctihg System shall be examined
later. ' o . ' '

“(e) 'Personnel Required for Harbor Management Office

 Harboor master

: 1 person
Engineér for facility malatenance i
Accountant ' -2 persons
General affafrs- - 1 person’
- Miscellaneous affafrs and cleaning. ‘2 persons
- Pler charge ¢ollector : 4§ personsg
. Total 11 persons

, i(f)TfEéjéhiéfién 6ffﬂainténan€e aﬂ6:0pérat16n Costs

?'gggffit1esjmaintéﬂénéé cé§tsf 7 55,000,000/100 = 550,000 Bfyr
(1Z of total construction ¢ost) ' : T : .
2);73§22f5§{697é65ts

e o -

" Personnel expensés 11 pe¥sons x 2,000 Efuonth x.12 months
. = 264,000 /yr
_Hiscellaneous., . . . 264,000 Bfyr

(Ratio of personnel costs
in éperation costs: 50Z)

3 - Totsl matntenance and operation costs

. 550,000 4 264,000 + 264,000 = 1,078,000 B/yr

:(gj-fﬁariné'ﬁblice :

cpeases - fOr the réscue boat and marine police shall be paid froa the
genéral account of Central Covernceat.

‘Tﬁéfq_Viliubé a berth for use by the marine police and the principle will
‘be’a 24-hé/day watch system. _ : _ o
‘Many of the ‘establishéed harbors and marfnas have combined five protection, -
police protection, search and vescue and enforcergpf, of safety

r0les undér an agency usually called a harbor patrol. 1In the case of
Pattaya port, Marine police would be better to take responsibilities for
sich sexrvices fn cooperatfon with the local police department and fire
départuént, Ta taking this approach, Marine pélice must provide for
réervliment and selection o6f personnel well sufted for a wide variety of
"téskslandfrééponsibilities. It is recomsmended that Pattaya port be
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providéd wlth A patfol boat operated by Matine poliéejaé‘§ﬁ§§3*fﬁ%§}ﬁ;i_

following Photograph.;._,.;

!'

5

'

facilities will be, borde by the users of the piets (boat owners) ‘and the
The - co-putat;on results are shown in Table 6.7.1.
charge, 1f the Boat ‘owdérs and the tourists *aré té divide the cost among

’ laﬂdc

themselves, thén 1/2 of the amounts ‘shown in the table will be t‘heir :

respective costs. 67,1 shows the? cénﬁutétién ‘Tes0lts where the Whole

Fig 'Y

‘As for the pler

cost is to be paid by the passengers of ‘the boats, theé amount wlil be about

'7.8 B per person,

This agount was, computed including thé pier ‘éost at Ko
Lan and is cOﬁsidered to:be¢ reasonable for.the tourfsts. as. they will not
have to pay for the hite of the longtall boats. : T

The othér costs such as engiueering fee for designs and constructio1_
supervision ‘and the cosk- assigned from the” ad-inistration dost wlll be

included in- the annual charge of hotel tooms.‘

Table 6.7.1 - (jélc'u iat_ ion £0r hiééof i) 1éf

s‘;' e
AR

)

-,

_:éﬁd:fént“éfj!éﬁél"'
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347,917

Year : Lo L e a1 L 1aRE -
- 1981 1982 1984 1986 19811986
Annual number of T : o _ _ ' L E
users | 266.0@ 273,500 1- 376,000 _ 4?5‘,500 2,087,500
Total of charges N ISR o : o . _ —
agefgaed to' use of 2,836,000 . 12,836,000 12,836,000 | 2,836,000 |17,016,000
fpler . o - : o : _
- jindividual charges R : _ ' _
~assigned to use of | - 13" - 10 8 6
piér.- _ ‘
_ Average annual number of . ' S erEsa f e
users, 1981 £0.1986 2'037'5009?_S°“,/63ear

Lo passengers
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[average 1ndividual charges N § _ :
assigned to use of ‘pler, 2,836,000% /347 ,917Person - ghrperson
1981 ¢6 1986 Ll . : - -
Average individual

‘H .___., charges assigned
e to use of pler -
"g“ﬂéél x— 5  Individual charges

o ~ assigned to use of
- T ier
A 14 P

s .

g 12 4 :
-3 10 B PO
Do .

N '\\\\\\\‘\x |

33 .8.- LR R e R T »

to

.ﬁ‘; y \

o8]
e
B B
. ;

- S I
I D

-y :

1981 1982 1984 1986  Year
Fig.'6.7.l Charges assigned individually




6 8 Facnhty Design Constmcuon Plan and Construction Costs ¥

6 8 l Design Conditions

(a) Deslgn Have Height

As shown in Figs. 6.2, 7 to 6.2 12, waves of: soﬂth to: southﬂest direc;ion P
are very refracted and waves of west-northwest to: north~northwest dtrcct{on:n=
enter directly t6 the point where main port is planned

The annual maximum wave. heights of test~northwc$t to'north northhest

divection during-1965 ‘to 1974 are shown' fn Fig. 6.2,13, "The maximum wave

heights as shown in the: figure were determined by the winds every 3 hrs.o R

at Sattahip and the duration of the winds shoved a sofewhat lérger valbe. " "
Therefore, probable wave: height at ¥etarn period of 30, years, ‘takes' sokme-. -
what ‘smaller value, fie., M.=l: 10n; and . T-S Osec.: : The refraction coefficienﬁﬁ
and shoaling coefficient of waves ‘are determined by use of the said: déep ! ’

- water waves, “and wave height in front of the structure is determined and

is taken as the design wave height.

FOrmerly, the refraction coeffielent had used 4 single wave direction and
a single wave period as’ regulaf wave, Mow Wever, the design wave is o
caléulated allowing for ‘the’ irregulérity of wave divéetfon which has éspe~
cially large effect because ‘actual waves are’ irregulaf ‘one which’ have o

~ certain range for per{od and direction. - Therefore, the calculated fésult
by regular wave is weighed and’ analyséd by the" irregolarlty of the ane
,ndirection according to the suPerposition method

In calculation by neans of irregular wave, the deep water wave spectru-
should be given, Now, the Bletschneider -Mitsuyasu type is used. = This is

_the spéctrim which is expressed for period by equatfon- )] and for wave
“direction by’ equation (2): .

S(f) = 0. ZSIIH”3 . T1/3(T 1, f) _ exp ( i 03(T 1/4 fr*].....(l)
G(f ﬂ) GOCOS ('—"‘) . . GO‘""{J 3 ‘ COS2S ( 2 ) de} Wiseaba u-o e -. e (2)
(flfp)s 7 f. < f L f‘ . 1,(1" .(.)ST PRE SR
Cf$ g = 1/(U.05T 17.)
(flfp) 2.5 PR | /3!

| uhere, 01 Angle fron main wave direction
fi Frequency : S . .
Smax® ‘Parameter by which the ¢oncentration of the vave direc—
- tien s represented. For wind waves, Smax 10

For weight in superpositiOn of the calculatiOn reauits, the followlng
values, uhich are the integral calculus of the wave direction Speclrum
expressed by’ equation (2), are used o : :
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Table '-'6.3.'1 Wetght Mith Wave Direction

“Angle from maln | .. v T »
wave direction’ 67, 5 '45” -22.5° | o0° 22,5 | 45 67.5°
Wetght () | 0.05 0.1 | 0.21 [0.26 | 0.21 |0.13] 0.05

 The: refraction coefficiént (Kr)

eff to Irregular waves is determined by the
following equation' . '

From the fefraction diagram as shown in Figs. 6.2.7 to 6.2. 12 the refrac-

tion coefficient at’ the’ planned mafn port location (Statfon 2) on Pattaya
coast is determlned as’ follows. :

Table 6 8 2 Refraction Coefficient for Regular Waves

.ﬂbve directién of o _ . '

offshore wave N NNW | NH WNH W | sw
Refraction S a . . . .
cdéfficiént (Kr) | 0.34] 0.82 | 0.93. :0.86 0.24 0.13

'iBy using the Value in Tablé 6.8.2, the following refraction coefficient
for irregular waves is determiﬂed for the main wave direction northwest’
7and hest nOrthwest‘ ‘

Hain wave direction : ‘_ . N¥ . WNW
RefractiOn cdefficlent (Kr) ef[ 0.74 0.68

'Therefore, when the wave dlreCtion of the design wave is west- northwest

‘divection which gives maximum tetch, the design wave height at the planned
. main port of Pattaya is:

H = HO.(Kr)eff.Ks _ : .
H 1. 70 % 0.68 x 0 913 1.05 (n)

Where, KS is a value for wave periocd of 5.0 sec. fan 5. 88m of a water
depth at high tide.

Therefore, the design wave height is T = S.O and H = 1.05nm.

'H(b) Design Hater Level

- Froa the tidal datq as shOwn in Fig. 6 2.15, design high water level and
'rdesign low water level are: :

"Design high water level ="H.H. H. (l 80a above M.S.L. )
Design 16w water level = L.L. H (2.48a below M.S.L.)
Hean Sea Level is Koh Lak Standard.
(é) ?Soll

Based on’ the soll data ‘as shOHﬂ in’ Table 6.2.2 and Fig. 6.2.18, design_
soll conditions at the planned mali port lodation are the soil profile at
Point Bp3 for revetment, etc. and the soil profite at Point B ﬁ for pier.
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:The soil is extremely good alternate layers of iine;eand and havd elay,
and the N value is 30 to 50.7 ]

_6 8 2 Faeility Deslgn

;(a) Basic Lines of Design T

1) Revetment

—-.-.a.—-—.-...u-o

At the planned main port location, the 5ubsurfa¢e cOndition is good and
- the desiga wave hefght {s small, . Therefore,ﬁruﬁble available' near
Pattaya ¢an be used for construction, A rubble mound type Fevefment was .
not considered appropriete because of the long face of; the.sloperrequired
to cope with a large’ tidal i hge,because of'difficulti
the plers and because of the. possible damage_ L: : ¢ )
area. A cellular block type” revétaeat” with a'vertical struetute on the
top is proposed . There will be stepped face revetment construeted én’ the
both sides of the reclamation for diréet aécess by the toutists to the -
beach . : P :

T

2) % Piere

The tidal range is large at Pattaya.' Therefofe, pontoone are suitable :
for ‘the kinds of ‘mooring. facilitiés which ‘are' ‘1ntended mainly Eorwembarkation_
and disembarkation the boate.;,Houever, thete are difficulties with® pontooﬁs :
in their maintenance and. their use at. places where waves .are, hlgh and’

tidal currént is large.' They are usually used for places where the design :
wave. height is up to 1.0m, -If pontoons are’ to be vsed at. the planned '
pain port lodatisn where the’ design wave: height 1s” ahoot’l Om, there

should be measivres provided: agatast winds' ‘'waves, ‘Although fixed. piers .

aré’ inconvenient for embarkation and diseibarkation the passengers, they are
stable against the. anes and, eaey to. naintain.y Therefore, the piers should
be of the fixed type uith pile foundations.gj ;

(b) Facillty Design ; _ ‘ : ) _
The general designs of the structures shown in the port plan drauings and
land use plan drawings are as followe: :

1) Reclaimed revetment

(1) Cellular block type’” réclaired révetment {Fig. 6\ 8. 1 (A)}

For: connection with the pier, the front side of the reclamation shou!d
be of the cellular block—type vertical’ revetment as shown in Fig.: _
6.8.1 (A). ' However; it 187 desirable td use a vertical*wave diSSl“zf
pating block typé reévetmeat (such' as ‘the: 13100) bééausd” the genetated
" reflected waves adverSely affect the utilization of the pier con-
stracted fn’ front. {Fig. 6 8 l (c) }

The crown height of the revetment is determined by the height of
wave run wp and allowable QUantity of wave overtdpping.
,r(ref-f Poxt - constructiOn desdgn. standetds, etéy) - [ERETRN
'fThe allowable limit of quantity of .wave ovettopping is P
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2iqim 0,401 @3 /misee, “Wheni’q = 0,010,001 23/n-seec. ,
7 the eroun hefght of the revétment fs as follows:

(o HE L0 | T2 5.0 sec. N'/Lg = 0.028

R L+ 1i80m (above M.S.L.) Lo

- Ingtalled depth of water - 2,5m (below M.S.1L.)
o h=430m  bM=43 0
Crown height of revetment = Destgn water level

".;,: VR S0 S L SRR P + (1'0 i 1‘25)H
(+1.80) + (1.0 ~ 1.25) x 1.05 -

4+ 2,8 % + 3.0 (above M.$,L.)

(e

'?ﬁé_btpwn“ﬁéighti@f3the:re§gtéent‘3hauld be‘as low as possible,in
yieg‘qi;theflan¢useland_fapility utilization as a sightseeling place.
If the vertical wave dissipating type revetment ig used, the height of
?qyg;rupfpp jS‘lqw and the crown height of the révelment can be lowered,
-+ StabIlity of ‘the_rubble mound o

- Various experimental formulae have been proposed to caleulate the
stable weight of armour stones of breakwaters against the waves.

Generally, Brébner-Doanellys experizental formula is used for caleu-
!étiﬁg'stability'of armour materials for foot protection mounds,
Therefore, the minimom weight of armour stone would be 150 to 200kg
- uader .the following conditions,
-+ Unit welght of armour stone = 2.65 tfn3

Wave height '=.1.05a .
- Hater level neally coincides with the top of rubble mound.
. Stabilfty of celiular blocks

' The safety factor of cellular blocks, as shown in the figure, is

;fiﬁ.?;2}0 bt¥¢9i§'to;ptévent their’ovérturning landward and sliding out,
:quéitfiglféirjy;stable‘agdinst wave foxce, For superstructure work,
however, 'a reinforcement connection with substructure is reguired.

'(iii Stépped'face‘tevetmént‘(Pig; 6.8.1)
. Crown hetght of revetment

D e e e A e e e e — =

- The stepped’ face revetments on both sides of the reclaration are. not
7 affectéd by waves. - Therefore, the crown height of the reclamation

should be made ‘equal to the ground height of the reclamation

- (2.5m above M.S.L.), which will provide easy access to the beach.

-, «.Step work

A'Théiéteﬁé'éhduldrbe"asféide as:p0§sible (d‘Tm)3fof the convenience
 of tourlsts, but they should be somewhat high (20cm).
‘Pier (Fig. 6.8.2)

. Crown Nelght of pler

For convenience In esbarkation and disesbarkation of the boats, it is
. desirable to Yéduce ‘the ¢rown height of the pier as much as possible.
The pier should not' be subrerged at high tide nor should the difference
“in height as compared with the decks of the boats be large. As shown
i Table 6.8.3 tidal level of +1,502 or over occurs five times per
year and at that time, the différence in height would not be larger
as compared with the decks of the boats. Since the deck height of
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'the present excuraion boat 1s 0 5 tp 1 Om from the still water level
‘crown height of pier shOuld bé +2,0m or less.;g,: .

On the other hand, a' low tidé level of ~2 O 0% lcsa oécuts five
times per year, If ‘approx. 1 Om is élldw¢d for the differencc with
the décks of the boats,’thé. héight of ‘the piep- steps should be -
M.L.W.L, -0. 9?m for embatkatlon and diseubarkatibn of thc boats.

Table 6 8 3 Tidal Conditions at Pattaya

o Highér High Hater' [f o _iLower Low watér ' -
- Level . 1,hUﬁber of HHH - j?_Level‘svg L umber of LLH
gbpve . 1. per: year higher.x 5;{be10w g,";lper year lowet
MSL . 1  than indicated i HSL ,fthan lndicated
2,00m . 0.01 . i~—1 25mf¢i—,-;- ' <i50= :
L7ss g 0.2-' D S O TR | I
e 1 25 40 B ARG
oo e st L
CU000L

Tteomtot, 4

..6 Pier Hidth 3

"Steps are provided on both sides of the piers for the usa oE getting
- on and ‘off boats; whilé a sufficient width is required for ‘the -
“center’ passages.g " This width is relatéd to the length of the piers

Fo¥ example, the overall vidth of a- pier is appfox. 6 5m if the
width of the center passage is 3 Om. :

¢ Step uork

_'Three wide steps are provided for easy aﬂd Safe embatkation and diS*

_?,enbarkation of boats,  While the length of. step work is varied

,depending on the length of boats, the standard length is ‘oné half-of
the boat length, i.e. 6. Sm, and .the standard wldth is l 759.,»

"‘ Pier fouﬂdation wérk

The substructure of pier 1s pile f0undation with coﬁctete pile or
'steel. pipé pilé. 'Aq shown 1n Eig. 6i8i2, the’ tfénsVefse spacing is'
3. Om and the - longitudinal spaclng 13 6 Sm.ig; -

CPide dia, . ] R 7.‘0a50m | R
Pile leagth - . C15.0a 0 T Lo

Depth of pile pedetraticn S =13,3n, (bélow H S.L.)_Q,g
Length of penetration o '_ 8. 8&_:;___ e

-:i_'For subsurface, the N value {5 30 the Iive load 19 l 0 tlm éhd
;; the design boat weights 20 Gt. AR £
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3) _ Beach nourishment work

_'Beach nourishment is’ ekecuted to the front of the steppéd face revetment
on both sides of the reclamation in ordeér . that the structure nay biend

- harmoniously’ wlth Pattaya Beach.. As shown in’ Fig. 6.2.17, Pattaya Beach

- forms a ateep SIOpe of approx. 1/10 to a point 1.0m below M.W.L. at présent,

: _The grain diamgrer of the ‘$and " cémprising the foreshore is rather coarse,
- the median di out 1.0 ~ 2,0mm as shown In Fig. 6.2.19.

| eter (dgg) befug ab
If the width of the offshore slope and the conditions of the waves are
. unchanged, the_ 0é shape as’ the existing beach can be maintained by beach
:_:nourishment withlsimilar coarse 'sand,” Sand of about 1.0 & 2.0pn grain
'diameter is usually preferred by bathers.

 &)'; Navigatidn aids

e s

In. order to define the access channel , light buoys and beacon lights

{will be” prévided respectively at the entrance of access channel’ and at
the head of piers.

H1) Light buoy
T -Buoy S

"The dim@néibﬁ_of buoy.boﬂy'is as folioﬁs:

) proeed
LT
=

. H

ES

.

Papmrd
Pl ]

CType 1 Type 1|

Dlazeter of Buoy B-e&: H (=) 2.1 2.4
“Totsl Welfsght {ton) 3.6 5.6
_Totsl Buojascy {toa) 8.3 9.0 -
_Foral Plaie telght () F 3.2 3.9
Allcwadble Cutreat Veloclty (koot) 3 [}
lastaliable Water [‘e;lh {=) 3. 3

Main Materfal Steel {35 £5%1)
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. Mooring system

‘ _ ;,s P, $haclie fot J?m dﬂ-

" or Richdr shickle Yoma‘ala,
Svlvel Plece foz !’m CIEN

3. I’. Shacllg for 32:35
L, ox Joln!ng N .
shact!e for’ llm d!a. :

; - B —-.__Ha‘!n l:ha!u e
Dt g e dldg Open Llnk
. Ny \\, Chatn or Ytmm 4ta. -
<. Sted Link’ émtn

_..-....-....._....__,-..

o Light o - (4 tons Refafoided C-:m:rete)
Battery S ;"IZVI,':.l"‘.:l._SA .
Flash dnterval ';‘_ lF/faseconds
Efféctive range ; Greeﬁ ‘6, S miles _f
- Red © 5.7 miles
1) Beacon ligne
. Body

~ The dimension of Beacon body {s ‘ag

fft)l l_tnig_s ¢

Velght oved M) |
Weight (Bd-d) only) tg R

Haln H’ateiial .
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6.8.3 Cbnstrucfloanlan

©(a)  Executfon of Work

1) Reelafued, revetment .

Preparation of the rubble-mound precedes the roclafmed revetment. The
‘depth of the water 15 shallow at the rubble-mound on both sides of the
- stepped facde revetmeat work and the: subsurface becomes dried up at low
tide, this allowing spreading work from the shore. The rubble-mound
with the front cellylar block shall be thrown down from smatl floating
crane, or: barge mounted with erawler c¢rane (lifting capacity:
approxi 5t), a tug boat, etc. on the sea.
,,lelpléf.b15¢K$;?f9ftfaﬂ?PﬁfFeﬁ from the manufdlturing yard on the land
and carriéd by barpe (50t), then fnstalled by 15t floating erane.
Divers aré neécessary for imstallation of the cellular block and the
levelling of the @Qund. ) i - K _

'3'2)' 'bQEéging‘aﬁ Jgééiamétloa;;‘

e o -G Aol s S iy el

150,000m3. - Thus,;{ dredging is carried out by ron-propelled 3m3 grab
:dréd‘éfjf'Sedi@éntfis'ttanéporte&_by'twoanbn-pidpglied barges (capacity:
_IQOQJ){336_0Q¢ZIQgﬂbbét,_Hﬁéglqmatgon ié’éarried_odfiﬁy-crawler‘CIane

" with buckét and levelied by bulldozer. - ' ) '

* The voluge of sedideént ia dredging and reclamation is only approx,

3) . .Pile_foundation

Conicrete and steel pipe piles aré transported by 50t barge and tug boat,
- and driven by pile-driving boat (ram weight: 1,200 to 2,200kg). The

© standard daily progeess of work depends on the $6il condition and approx.
" 6 pilesfday. A diver's boat is necessary for pile-driving.

(b) ibbﬂétruétion Schedule

.. The schedule of work is shown in Table 6.8.4. The order of

. progress is vrevetnment wq;k,‘dtedginglreclamation_and pler work, Pier

 work at Ko.Lan can be executed simultaneously with revetment and

- dredging/réclamation work "at Pattaya.

. ) K - ‘_ : I'

6,86 Construtitlon Cost | -

- The construction cost is shown in Table 6.8.5: Refer to Appendix for the
detailed bases of ‘the calculatien, : :

o 6"6?



(A) CELLULAR BLOCK REVETIENT ~S=1/100
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 Table 6.8,5 Cost Estimation

fe
! Pattaya

: Déséri%tidn

| quantdey |

Unit

Unte Cost (H) -

¥b$st W |

“jﬁief '

11 781 092:

" R. C. Piling

' R.C. Beam &‘Slabz

Tax

- f

‘:_168:'

PCS

1h,127.5

2, 173, 420
:19 125,672
1T 1282,000

TN,

2.

{ Revetment (1)

Revetﬂent
" Tax j;

290

PR 4
S

17,818

'?:5 290 220 i
5,167,220 |
123,000

S

- ReVetmebl%(Z)

Revetment

f 2%&_}

8,789

f;?z 338, 140 |
2,285,140 |
53,000 |

Artificial Béach
Artificial Beach
'Tax .

© 6,400, |

j622 4000 .
608 , 000 -
14,000

Dredging".
Dredging
Tax :

148,000

4, 897,000 |
4,440,000
;457,000

>5.

Land Reclamation

* Land Reclamationé

- Tax

148,000

30

57,733,000
333,000 |

' havigation Aids )
. Havigation Aidsr

';Tax

. 1 6&& 000'
201,000

Administration;

Office :
Administration
Office

' Tax

872 .

o

:%Eééﬁii'i

{1-3,003,5127

2,939,510
L' 695000

.Bzrki ;
P Park

Tax '

"?'2761840
753“8&0_
17 000-

‘10. Road & Illumination

“ Road .
Illumination f7
a.TaX

6,220
S wE

1,435,840

44? 840

o asg, 000
o 1303000

ii. Launéhiﬁg Ramp‘

Launcbing Ramp
-inxl‘f :

f:TOLal tbﬁétfﬁ?tioﬁ‘6§§tﬁ

Tax

intgl;i_'7

T pes

T 77185640
181,660
4,000
38 225 oool
‘2 1,683,000
39 903 000

iﬁ;iéi:



Cost Estimati6n-

" Ko Lan

" pescription

: Qdaﬁtity -

Unit |unit cost (#)

" Cost (¥)

-~y

1.

Eaptrklér:.‘r
) géSf ?léf:

150

24,307

3,735,050
3,646,050
89,000

. North Plée -
ity ot
" Tax | 7

24,307

6i2251750

6,076,750
149,000

' ‘”;'wgét’biéf

_“é;éffiéf ]

-*f_TéxT,fl

150

24,307

3,735,050
3,646,050

89,000

“Total Construets

Tak =~

U oTetal

on Cost

13,369,000
327,000

13,696,000
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