


~ CHAPTER 4  ENVIRONMENT

h;oA regional mastorplan on touriqm derLOpmenL will noL be cot-
lete wiLhouL an -analysis. on the environmental problems. In the
cage of Pattaya, which is an ocean resort, the environmental con=-
-sideraLions will have to:be made both from the land. side and from
the sea side, - The environmental problems on the sea side, (the
‘edvironment), ds of, particular. importance since the marine
environmental conditions are more delicato and subject Lo easy
1nf1ueﬁce by external factors. _

, The qtudy on environment wil] have to be made Erom two directions’
for the tourism devclopment. The first is con%ideraticn% of the
effect of Louriam development, on the environment, The other is
considerations on. the 1nfluenCG of the environment on the tourisL

resott.=¢;i T

In this chaptcr, discussion will be made on hoth aspects
first from the land side and subsequently on the marine environment,

2 LAND ENVIRONMENT

"'4.2 L?FEffoct'of'tooﬁiem'déﬁelopmoht on'environment

_ The rapid change of Pattaya from a fishing village to an ocean
reSOrt ‘in the past ten years had undoubtedly very great social’
impact ‘'on the resort, However, the effects on the environment on
the land-side has not been.so great lun the physical sense., - The two
©omain reasons. are that the tourism development has hitherto taken
place on the narrow strip of land facing Lkhe sea and that the
- hinterland has also bean developed for agricultural use, elther as
paddy Cield oY as tapioca and coconut plautations.

o Lhe masterplan, large acale deVGlopment of the hinterland
is proposed, but ‘it is not anticipated that the land environment
will be-affected, 1In the present agricultural land, no fauna and
floxa species of any particular intevest is existing, and the
development activities will not have any ecological effects to the
region on the whole.  The swampy area to the back of the developed
area 13 propogsed to be utilized, Here, care will be taken that the
utilization of the swamp will not upset the ecological balance of
the area. : ; _

: With the provision of adequate 1nfrastructuro facilitieq in

conjunction with the development, the living enviromwment will be

- maintained at a satisfactory level for both the tourists and the
local community,
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4.2,

In conclusion, it can be said that the development of the
tourist resort will aot have any adversed cffects on the envirvonment
of the study area From the land side, On the other hand, through
the new provision and improvement of infrastructure facilities and
the enforcement of yelated laws and regulations, the developméent
activities will have very favourable cffect on the living and social
envivonment of the area, '

2 Effect of survounding environment on Pattaya as a tourist rescrt

The other point on envirvonment which has to taken Into con-
sideration is the effect of the surrounding on the resort after the
development of the arvea,

The first consideration will be the effect of traffic on the
resort., In this regards, it is fovtunate that the Sukhumvit Highway,
which Is the trunk road conncecting {he resort with Bangkok Lo the
north and Sattahip to the south, does not run through the study area
but only skirts by the castern boundary. Thus the possibility of
disturbance of the resort by through traffic is very small, The
proposal for designating the strip of land on both sides of the
Sukhumvit Highway as preservation area will also prevenlt ua-
controlled development along the highway.

The planned construction of a railway line along the ecast of
the Sukhumvit Highway with the provision of two stations near the
study may have impact on the resort, 1f uncontrolled development
of the surrounding of the stations should take place, Any detri-
mental effects may be prevented by enforcement of control of the
quantilty and quality of development activities around the stations
and along the rallway line.

Little significant industrial developments 1s found in or
around the study area and the main ones are the taploca factories
tocated to the north and the south out of the study area. The
environmental effect on the sea side may be very great through the
waste water discharged from Lhe factories. Greater attention will
be given on this aspect In the subsequent sections. On the land
side the environmental effect is small since the factories do not
emit disagreeable smoke or obnoxious gases in the process of
production. Some dust may be anticipated but the factories are
too far away from the study area to offer any threat to the
environment,

The one big factor that requives careful attention is the
concept of development of the laem Chabang region into a large
industrial area, since the boundary of the propesed industrial
area will come very close to the study area, There are nd de-
finite programs on this concept yet and without knowing the types
of industries that may be introduced, the effect of the operation
of these industries to the environment cannot be correctly asgsessed
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4.3

However, 1t Is strongly recommended that in the event of
implementation of the industrial development in Laem Chabang, it
{s necessary and of great importance that careful deliberation be
made regarding the types of industrices that should be approved for
investment, The main considerations from the point of land en-—
vironment will be that the Industries to operate in the arca should
not cause any pollution through noise, smoke, gas, dust or solid
waste. It ls also of utmost importance the regulations on environ—
mental prescrvation should be strictly imposed,

MARINE ENVIRONMENT

4.3,1 General

By far the more important environmental aspect for an ocean
resert is the marine environment, In Pattaya, particularly, some
marine enviroamental problems are alrecady becoming quite ostensible,
In this section, detailed discussion shall therefore be made on all
aspects of marine environment,

A beach resort generally consist of sea and marine life.
Pattaya beach resort consists of sea, marine life and coral reef.
These three resources are under the dominatfon of marine environ-
ment. Marine resources need clean sea water just as human being
need clean air, Because sea and marine life are very important to
bolster the charm of an ocean resort, the survey of the existing
sea water condition and the study to resolve sea-water pollution
problems should be strongly stressed In the tourism development of
Pattaya,

4.3.2 Existing water quality condition

(a) Water quality condition in the upper gulf of Thailand

Several water quality surveys in the upper gulf of Thailand
were carrled out In the past as follows:

* Marine Fishery Surveys by Fishery Department, 1963~1966

* Survey by Hydrographic Department of Royal Thai Navy, 1967

* Survey lydrographic Department In collaboration with the
Fishery Department, 1973

* Survey by Subcommittee for Pollution Survey in the gulf
of Thalland (SPSGT), 1973

* Survey by Marine Fisheries Laboratory (MLF), Departmeunt of
Fishery, 1974

H~3



Fig. 4.3.1 Display of the Sampling Station
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From the results of these survaevs, the existing water quality
conditions may be summarized as follows:

1) Water Temperature

The disvribublon of water temperature shows that Che
temperature ks quite high during a year, and pradually
Ancreases towaid the head of the gulf, The vert .cal
distribution is quite unifoim,

-2) Trdnspareﬂcy

The transparency of the mouth of the gulf is move than

10m average, but is lower than 5 m at the head of the

gulf of the Thailand, This phenomcnen is due to the
effluence of the river discharge including suspended solid.

3) Suiinity Variation

Salinity is an useful indicator for the mixing condition
between sea water and fresh water, Especially in a shallow

~ hay like the upper gulf of Thailand, it appears that the
mixing condition between the fresh water coming from river
and the sea water coming from outer bay could be roughly
escimated from the salinity.

Regarding the character of annual changing ratio of Pattava
coast, due to the lack of large rivers, the effects of
river discharge are not quite strong except in September
and October., Especially from Pecember to next April, the
salinity distribution is simlilar to the oceanic sea water
. character,

 (b) Water quality condition along Pattaya coast

Water quality surveys along the shoreline of Pattaya coast
. have been carried out every month from Decembetr 1976 by the
Standard Setting Division of National Environment Board. Fig,
4:3,1 shows the sampling points and Table 4.3.1 shows the
“analyzed consequences of water quality.. The Japaunese survey
team also conducted the water quality survey, including the
study of the sea bottom materlals and sea current, from 10th,
Aug, 1977 to 8th, Sep. 1977 as a part of the study for the
tourism development of Pattaya. Fig, 4.3.2 shows the sampling
polnts. and Table 4,3.2 shows the results of the survey.

From the above two studies, the water quality of Pattaya coast
can be gummarized as follows!

L. At present, the gea area along tha Pattaya beach may not
: be sald as being in its best coudition as an ocean resort.,

2, The water quality as a whole is not deteriorated so serious-
ly. However the pollution problems in some areas should not
be ignored and the some remedy measures should be taken as
soon as possible.
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{c)

3, The main cause of such pollution problems ¢an be traced to
“the waste water from the Jdisorderly development without ade-
quate infrastructure and to the waste water fyom the taploca
" factories, The polluted s 1 water in the whole UYpper Gulf
is another factor affecLing the water quality of Pattava
- coast, . : _

:h..'The'river mouth of Na Klua Is highly polluted.

Fxisting sediment condition and coliforﬁ_
1) bedimentq

The charactelistics of the bcttom sediment are good in-
dicators of pellution occuring in the overlying water column,
‘since the characteristics of the water sediments are relative-
ly stable in relatipn to the characteristics of the water
celumn over a period of time.

The bottom sediments pollution of most area of the gulf of
‘Thailend does not seem to pose any problems. But it is
noted that the Na Klua river area is in the process of
pollution especlally, and it 1s feaved that further deter-
joration may cause future ecological problems. '

3! .Coliform

Coliform from human extrea including other enterile pathogens,
'1s good indicator of effects on marine environment through
human activities. 1In U,S,A. and Japan a standard is set to
control the level of coliform in waters for sea bathing.

Coliform surveys have been carried out at Chonburil Coast
and Pattaya coast as follows,

* Surveys'by Chulalongkorn Unilv., and Department of Marine
Science 1970 and 1971

* Surveys by Asian Institute of Tebhnology (A.T.T.) 1972,
1973

* Surveys by National Environment Board 1977

Table 4,3.3 angd Table 4,3.4 shows analitfical data of AL.T.
and Natlonal Fnvironmeunt Board Surveys.

The Japanese survey team alao conducted Coliform bacteria suyvey
at the sea water around Pattaya beach-and Ko Lan island. -As the
object of this survey was to supplement NEB's data, the sampling
points were located at the offshore area of those of NEB's
survey, Fig, 4.3.3 shows the sampling points and Table 4.3.5
shows the results of the survey. These survay resulta show (oo
of the major source of pollutants Is living waste water dis-
charged directly into the sea.

4-~13



Table 473.3

 Pabéaya Eedch Waters

Colifd:m Analysis of’ Bang Saéﬂ and

- Saiples:
APV TINERN WA R

15/7/72 S
‘greater than 1, 000/100 ml

legs than 1,000/100 ml

spoiled samples ' '

Ty P
i i

T514/1/73

‘ ‘greater” thaﬂ 13 000/100 mi ’—'f¢r{,
' 150007100 iy [ T

* {égs thdn’
spoiled samplee

‘Bang Saen _
e R 4 L

. -_--z HEEEEN
59
29

Pattaya

i %‘-'_.' e
29
36
32

it
1

" . .:30
. 100
0
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Fig. 433
| Location of Survay for
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~ fable 4:3.5

'The Result of Coliform bacteria Survey

Itema

| Depth
B ‘(m}

water Temperatura

(ce).

Co}iform Bacteria

(MPNIIOOmR)

First Time

Sécond Time

Pirst Time

.Second Time

Tl 111-

-;iﬂlfh? ra;
3.6
3

=

1.0
0.9
0.9
5,7

4.0 |
e

2,9

3éoﬁ :

3.5

S0

308
30,8 -
30,8
30,2

30,9

3044

S 3006

3.4

30,3

30,3

30,7

30,4

_!_

3005 é

31,0
30;?'
30,2
30.2
..30;&
30,3
30,3
30,2
30,2
30,0
30,1
30.01”

-
-
170

SUSE
<2

22
14
<2
<2
C <
e
280

_ 33
1,600
540
46
49
33
540
2,400
49

33
33
11

Source

' Sampling Date

First Time

“Second Time

417

18th Aug.

29th Aug,

i Japanese Survey Team -




4,3,3 Water quality in future

(a)

‘The discharged waste 'water along Chonburl coast comes from

- taploca starch factories ete.

Waste water resources

two sources. The filrvst ls the industrial waste water from
petroleum refineries; 'slaughterhouses, sugar refineries and
The second source is the
domestic waste water.’

From most of the factories which are located along Lhe coast

the industrial waste water belng "loaded to the Chonburi's
coast is estimated to carry the following macters:

SS 6X103 ton/year
BOD l3><103 ton/year
N - 2x10% roun/year
P 1108 ton/year

- Table 4.3.6 ~ 4 3.8 shows the discharged volume of SS and BOD by

the taploca factories along the Chonburi ceast. Past data
shows that most (97%) of waste water load from factotles ave
the waste water from tapioca starch mills,

The domestic waste water Ls directly discharged through the
small river and canals. This domestic wapte water may
caused a public healthy problem from the enteric pathogenes,

Table 4.,3,6 Monthly Discharge of Industrial Waste Waters

along the Chonburi Coast by Tapioca FPactories

418

Suspended Solids . . BOD

' Tapiloca | Taploca Taploca | Taploca
Month A B A B
Jan 86203 7163232 186390 | 1739328
Feb 04768 381616 140029 869664
Mar 72323 - 156634 -
Apr 27387 - 59211 -
May 12402 - 26825 -
June 52222 457939 112904 | 1043596
July 28796 457939 62264 | 1043596
Aug - 18847 610585 40757 | 1391462

~ Sept . 28285 610585 61196 | 1391462
Oct - 50292 763232 105746 11739328
Nov 39272 | 763232 84978 | 1739328
Dec 65371 | 763232 141340 | 1739328 ke/month



Menthly Industrial Waste Water Discharge

Table 4.3.7
- along the Coast of Study. Arca
et ‘ =T gy I
Item _ L : b s
' - | Suspended Solids ; BOD ‘ N '_i P
Month™ . “i _ i
- . A N S
January 320 vo700  f 100 | ss
Fabruary 190 bo410 SR 35
March 10 20 b I 2
April 7 5 2 | 1
May 3 5 1 0,5
June 210 © 450 68 34
July 200 430 66 33
August _ 270 590 ‘ 90 45
SeptembeX] 250 550 84 - 42
October 340 750 - 119 59
November 330 710 112 . . 56
December | - 350 770 ' 120 60
Total =~ | 2,500 5,400 i 840 420

Table'4.3.8 | Monthly Total Waste Water Discharge

along the Coast of Study Area

T

lcem . B R

. | Suspended Solids noD N P
Month ©
U SO S U VU S U DN, . r’ e
Januvary 340 720 110 55
February 210 430 64 32
March - 30 53 4 -2
April 27 28 2 i
Hay 23 28 1 1.5
June- 230 470 68 34
July 220 450 66 33
August 290 - 610 90 45
Septemberx 270 570 84 42
October 360 770 120 59
Novembar - 350 730 110 56
December | . - 370 790 120 60
Total - 2,700 5,650 840 470

419

(fﬁn) :

(ton)



Fig. 4.3.4 Sea Ecology Pattern .
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(b)'fThe impact of 1ndustrial waste water

. The waste water of taploca starch wille is Composed of the

._flume discharge and geparator discharge, The [lume waste
_’watex include “the ‘sand and a0il, chliips of taploca and other

' admixtures. But this waste watei has a low BOD dnd include
more. inorganic matters than organic matters, The separator'
" waste water; on the other hand has a high BOD concentration

- because of much diasoived organic protein and sugar, The

' concentration of the nonvtreated waste water is estimailed to
‘be 3,000 ppm in BOD 2 000 ppm in S8, 140 ppm in N and 60 ppm

'in P

With ‘the’ stabili?ation‘system,:iL is estimated that the
~vamoval ratés of BOD, S8, N and P are 25v35Z of BOD and 30040%
of 88, and removal effecL of N and P 12 small, Therefore, '
the concentration of waste watar in the study area may be
assumed to be 2,000 ppm of BOD, 1,000 ppm of S8, 140 ppm of N
‘and 60 ppm of P. If the waste water 1s discharged to the
river, the concentration of the. waste water will be reduced -
'_by dillution and diffusion., But the concentration may re~
.main high enough to have great effect on river ecology._

The waste water will also have ‘strong lmpacL on marine
ecology. For example; these waste water include high volume
of P.0.M. (Particulated Organic Matter) & D,0.M, (Disgsolved

Ovganic Matter)., 1If the wagte water is discharged into the
sea, some part of organic matters may be degraded into 0
and €0 caused by foed chain in marine ecology, or may turn

- dnto harmful organic matter such as H2S, CH4, NH3 by bacteria
inder an-aetobic condition, The abnormal chemical com-
positioned ecosystem sea water may disturb the food chain
‘veaction and warine ecosystem, Sea water under such condition
may result in occurrences of harmful phenomena, such as red
tide, Filg. 4.3.4 showa a system of possible xeaction,

{c) Fatimatcd waLer quality in future

Ag stated before, Lho mailn source of contaminants in the Pattaya
coastal area is the waste water discharged from taploca starch
plants,

The rough estimate of the conditfon of water quality in 1996 1s
made in the following paragraphs,

A8 indlcated in the: sewerage section of chapter 5, the existing
rate of the industrial waste water discharge is eatimated to
be 5,000 tons/day, As described above, since the waste water
from tapioca atarch plants accounts for 97% of the total waste
water in this area, it may be assumed here that the rate of
5,000 tons/day 1a the quantity of the waste water from these

- taploca starch plants., Further, the quality of waste water fyom
tapioca plante can be classified into two classes depending upon
the type of plants, namely those having the concentrations of
4,500 and 1,500 ppm, Assuming that the waste water flow into sea
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through vivers as their discharging passages with theiv assumed
intertrap of 0.5, the waste water has the concentrations of
2,250 and 75Q ppm, respectively, as ‘it flows into qea.f Since
_the waste. water is diSChalged into the paSsages in a mixed
form, it may he’ aqsumed hete that the waste waters: flow into
sea at the concenttation of 1,500 ppm, Suljecting these para-
meters to a ‘ealculation using__he Joseph ~Sendner's formula will
;bring the point where the waste waker having the concenLraLion
of 1,500 ppm is ‘diluted to “become 1 ppm at the outside of a
_cirgular arc with a vadiis of 1,400km., Pherefote, 1f the waste
water is discharged from tapioca starch plants withouL being
treated, a substantial effect will be produced on the water
quality'in the Pattaya coastal zone.

Joseph-Sendner's formula:

8= (S - ST - exp.l- ;%5-; m-m-)}] + sy

where: $,: Concentration at waste water dtqchatge port

(1,500 ppm),

Sl: Concentration at offshore point (assumed
that 8y = 0),

_Q.: Flow rate (5,000 t/d), :

p o Diffusioh}raté (1 cmzléec,)

vl ﬁistance, ' '

ri: pistance nullifyihg the.effeét (r, = ),
d :  Mixing depth (d = 2Zm). :

1500
-~ ppm
5
///f/!.rl”;‘:l
56500, " 1500 ™
Coastal érca ' Sea arca _f_ ~ Distance {(r)

'.acho;diug to thc ptopoqed method of waste watar treatment in
. the Master Plan, for an eatimate scale of discharge rate of
a1, 800 Lonq/day in 1996, the estimated waste waker quality

_becomes about 30 ppm. A caleulation Lhrough the Joseph- ~Sendner's
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. Iormula using these pnrameters will determine the effective

" Iine as 250m in terms of radlus, Therefore, an actual appliration
of waste water treatment will permit the water quality in the
Pattaya coastal area to be maintained at a fully . allowable level,
Further, ae assured by the findings of the water quality survey,
it iy probable that an active self-cleaning capability found in
this sca area will improve the water quality above the existing
devel, provided that the pollutinn due to the source fyrom the
upper Gulf 1s maintained as it is now.

,%ince the Joseph-~ %endner 8 formula does not take account of

the diffusfon in the sea area, it may be suggested that the _
. contrihution of waste water to the effect on ‘the sea waLer quali~
ty will be even smaller,

Under Lhese conditions, trying to calculate the effect through
‘the following formula presented by Twai (Japanese) will give
the concentration of 0.4 ppi at a point 50m offshore from the
discharge port along the shore.

.1yai 5 ggymula:
q
de‘niK U X

. =

- where: d: Mixing depLh (d = Zm) ‘
R K:  Diffusion coefficient (k = 11,88 em?/gec,)

Flow ve]ocity (u = m2~H;E§§; = 0.38 m/sec.})

U
b4 _Distance
qa

1 Load

4.3.4 Proposallof-waste.water treatment

According to the Master Plan, it is planned that waste water
treatment facilities will be provided in 1986, These facilitiles will
adopt- an oxldizing pool process. calculated in the following
section, this process will have = remarkable effect on the maintenance
of the water qualilty,

However, it should be noted that the process can remove a part of
nutritious galts, but. the rate of removal is still low., The nutrifi-
cation by these nutritious salts is estimated to be doubled after
20 years from now as compared with the present level. Since the
quantity of waste water itself will be also jncreased, and the treat-
ment load will be kept almost at the same level as the present level,
1t 1s congidered that potential of the future nutrification due to
nuinLious salts will be .in the same order as the present potential.

On Lhe basis of Lhe aforementioned diqcuainn, it i{s esséntial
that a complete provision of waste water treatment facilities should
be carried out along the. Pattaya coastal zone in order to maintain
the water quality. :
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Also, with waste water treatment facilitles provided other
toxlc materials such as collferm, will cause 1ittle pollution pro-
blems at Pattaya beach in future,

4,3.5 External effects on the marine environment

- The marine enviromment is wmore subject to the influence of
external factors than land enviroument and the effect may come
even from a distant source, '

So far, we have discussed the ecffect of waste water discharge
from within the study and the close vicinity of the study area and
it is noted that with adequate provision of a sewerdge system, the
discharge from the study area can be maintained to such a level as
not: to cause any problems of envirommental pollution to the sea of
Pattaya: Here we shall carry one step further to examine the
possibility of marine environmental pollution of the sea water of
of Pattaya as part of the upper gulf of Thailand.

Generally speaking, being a part of the upper gulf of Thailand,
the pollution of the sea of Pattaya is port and a parcel of the
overall problem of water pollution of the entire upper gulfl of
Thailand., Despite a sewerage system being proposed in this report
which will ensure that the sea of Pattaya will not be polluted by
the activities through tourism development. of the Pattaya resort,
the possibility of deterioration of the marine environment of
Pattaya will remain if the source of pollution is external,

The gulf of Thailand, on the whole is still free of pollution
but the coastal waters, particular along the more developed region,
is undergoing quite a rapid process of deterioration., The seas
off the month of the Chao Phraya River, for instance, is much more
advanced in pollution than the over waters due to the discharge of
waste water from the metropelitan of Bangkok through the Chao Phraya
River to the sea,

It is in fact suspected that even today, the waters of Pattaya
may already be influenced by the pollution off Bangkok although to
a small extent, because some of the floating matters found along
the beach of Pattaya and the islands of Ko Lan and Ko Phal are sald
to have come from Bangkok, :

‘ It is thus a matter of importance that a general policy should
be established For the maintenance of the environmental condition
of the entire upper gulf of Thailand through controlling the
quality of the waste water to be discharged into the gulf directly
or indirectly through rivers and other water chanuels. - The
National Environmental Beard is said to have started In this
‘direction and it is hoped that their effort will result’ im the pre-

~vention of pollution of the marine environment of the entire pulf.

. Looking dt a closer range, the two concepts that are of

concerned as far as vegarding the marine environment of Pattaya are
the proposal of a deep-sea port at Laem Chabang and the plan of
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an industrial estate in the Laem Chabang region, Both will have
najor affects on the envivonment of Pattaya as a tourisl resort.

If a deep~sea port is constructed at Laem Chabang, the water off
Pattaya, in the vicinlty of Ko Phai Island may inevitably become a
rhoroughfare on the sea for boats coming into the port from the
south, Besides the possibility of interference of ocean activitics
such as deep-sea fishing, by the sea traffic, the possibility of
pollution of the sea surface through oil leakage or discharge of
vaste~water From.the boats can be anticipated. Although thils will
not be so serlous . as to render Pattaya unsaitable as an ocean re-
sort, the effect may still be quite great. 1If the construction

of the deep-sea port 1s decided as a national policy, it is re-
commended that designation of the route of sca tyaffic be clearly
made and strict enforcement of the designated route be made on the
sea~faring boals. Also, strict regulatlons, accompanied by penaliy
on offence be established on the prevent of o1l leakage and waste
water discharge by the boats, Engineering steps may also be taken
at the port to physically prevent the flow of oil or polluted wateyr
from Laem Chabang to Pattaya,

Tndustrial developnent will inevitably be accompanied by dis-
charge of industrial waste water, Since the types, numbers, and
scale of industries to be inmtroduced into the planned industrial
area is not- known, the effect on the mavine environment cannot he
accurately asgessed., However, due to the proximity between Laem
Chabang and Pattaya, any pollution of the sea water at Laem Chabang
will have a great repercussjon effect on the marine environment of
Pattaya, Tt is therefore of utmost importance that very strict
criteria be set up for the types of industries that may be allowed
in the proposed new industrial area in érder to shut out any
industries that are accompanied by discharge of detrimental waste
both in quantity and in quality, It 1s also necessary to sel up
criteria on the quality of waste water that the industries may
discharge into the public water channel, and any waste water that
exceeds the criteria should be pretreated within the factory com-
pound before discharge. the regulation should be accompanied by
necessary penalty measures for offence and routine ingpection should
be carried out by the authority to ensure proper enforcement,

In the immediate neighbourhood, the existing taploca factovies
that operate just outside the boundary of the study area should bhe
glven immediate attention, Data have shown that the discharge of
waste water from these factories iz the main contributing factor
towards the deterioration of the marine environment in Pattaya,
Although the sewevage system proposed fn this veport will alse cater
for the treatment of waste water from these tapioca factories, it
will be several vears before the faciliiles will come into full
operation, and prevention of pollution by these factories for the
next few years is an urgent step,

In the plan for the sewerage system it is proposed that the
waste water from these factories should underge pretreatment
before being received by the public sewerage system for treatmeut,
Such pretreatments by some of the existing factories prove to have
high effect, Tt is therefore recommended that immediate steps be
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taken to sebt up criteria for pretreatment'and for the enforcement
of the pretreatment requirement through appropriate legislative

measures .

4,3.6 Necessity of mouitoring of water quality

The:quality of the sea water changes day by day according Lo

external conditions;

To ensure that the water quality 1s always

compatible to a tourist resort, it 1is necessary that the monitoring
of the water quality be made a voutine proceduve so that any
necessary remedlal steps or measures may be taken in time In case
of any deterioration of the marine environment.
Envirconmental Board has been cavrylug out regular water quality
survey along the shoreline for the past months.
‘therefore that this routine procedure be maintained at all time

and that the surveys be extended to cover also the quality of the

water offshore.

The National

It is recommended

1t is also of great importance that the criteria for the
water gradity of an ocean resort be established to serve as the

basis for water quality control.

For thils purpose, the gtandard

of water quality adopted in Japan 1s presented in Table 4.3.9
being on which the gstandard to be adopted in Thailand may be pre-
pared, taking into consideration the local conditions of Thailand.

Table 4.3,9 Standards of Coastal Water Quality

i

4 \\
- - .
i A Item
2 N
§ Purpose of -

"~

" Utilization T
‘A Fishery, class 1:
‘bathing conservation

“of natural eaviron- |

Iment and uses
glisted in B-C

| Fishery, class 2:
"industrial water
i and uses listed
in € : '

C Conservation of

environment
o]

Pt SRR

7.8-8.31 2 ppm or

!

L,

o e e

Chemical , Dissolved Number of |

E Oxygen Oxygen
j Demand '
| (oo | ooy

Standard Values?

|
|
|

less

?a8“8a3§ 3 Ppm or

leas

,?.048.3‘ 8 ppm or

© less

H

Coliform
Grolq151

|

!
;

!

N~hexane
Bxtracts

e e e e

[ 7.5 ppm [1,000MPN/100{Not de~

i
{ !
!
<

5 ppm
oY more

.2 ppm
}or mnore

i or more ml or less

tectable

Not de-
rectable

-

* 'With regard to the quality of fishery,

426

class 1 for planting oysters,
“the numbetr of coliform groups shall be less than 70 MPN/100 ml.



1, 'Fiéhery class 1: For aquatic life such as red sea~bream,
' yvellow tall, seaweed and those of fishery, .

'Fishery class 2: Vor aquatic life such as gray mullet,
- laver, etc, '

Notes!

2, Couservation of

environment : Up to the Limits at which no unpleasant-—

ness ls caused to people 1in their dailly
life (including a walk by the shore, etec.),

Source: Environmental Laws And Regulations in Japan in
1976,
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INFRASTRUCTURE PLAN

basio'plahning, alternative study and rough
111 “be Made based on ‘the. existing gituation.

‘ ands-through ‘the total development of Pattayaf
'ort in the next 20 years. - .

'plan includes the following 3ystems and

ater Supply System
2 ewerage System " :
“(3) 7 Storm Water - Drainage System-
S (8) 80144 Waste: Disposal System
. (5)7 Road and Street System =
1 .(6) ‘Electric Power Supply System
: 5(7)I‘Telecommunication System
*’5(8)3 Mhrina and Port Facilities ]

,he plan will cover the study area up to 1996 in scope for
‘the: public investments; ~ excepting the land owned by the
“‘private sector and the aréa which will have too low population
'idensity to warrant provision of public systems. ' :

l”-_(bjaiLocation of the project |

5-Locat10n of the project is ‘the. mainland which has sandy

- and ‘rocky beaches of about 22km 1ong and an island which
o _'abouu lOkm from the mainland -

E'f‘jE“The east boundary 13 a 1ine 500 meters east of the Sukhumvit
'_”“Highway which. rung about 2 km to the east of the shore line,

___.f The ndrth and south dimite extend from the aouth end of the'
":-ﬁbuddhist college to ‘tha river of Na Jom Tiem.].

,fﬁi(q)"ﬁBasié requirements

| ;Basic policy for the study on infrastructures are as follows:

’njé)flTo eatablish the necessary fundamental systems fcr the
o : - development of the regort and serve the local residents
S and communities. L .
i b)Y, To install the basic facilities necessary for the
ﬂ‘fﬂ;.international beach resort.

5-1



5.1.2

(a)

Thus in the preparation of infrastructure plan, two major
policies are coasidered. One is to establish the basic
facilities for the interndtional beach resort and the other
is to define the necessary facilitles for the service

of the local residents and communities.

Although Pattaya is known as an inLernaLional tourist resort,

the infrastructure facilities are not adequate, There is a
population of over 40,000 and about 3,600 hotel rooms to catey
for the requirements of the tourist., However, the average
occupancy rate of .the hotels is generally rather low, . One

of the reasons may be che'lack of infrastructures,

The 1mp]omentat10n of all the proposed projects will require

a long time and it will take three years before the firsr
projects will come inlo operation and service, For this
reason, in this report some sugpestions have been made for the
implementation of a small part of some of the projects as urgent
programs in order to obtain immediate effect in the improvement
of the resort. '

Summary of cost estimation

Total costs

Total project costs for all the infrastructure projects in-
cluding the cost of land acquisition and construction and
operating and maintenance costs up to 2006 is estimated to

be 3,561.3 million bahts (178.1 million US dollars). The

cost in the first tea years will be 1,743.7 in.million baths
(87.2 million US dollars) or rocughly about half the total
costs,

The breakdown of this 1,743.7 wmillion baths is5.1,;214.6 million
bahts in local currency and 529.1 million bahts (26.5 million
US dollars) in foreign currency. The costs for the first

ten years {(Phase 1) by items are summarized as follows:

_ - Local Currency Foreign q

Ltem : Total portion Currency g
portion o

l.Water supply ~ 473.3 277.2 : 16,1 21,0

2.8ewerage 230, 4 161.,4 69.0 13,0

3.5torm water drainage 145,8 142,7 3.1 8.5

4,8011id waste collection 56,4 40.5 15,9 3.5

and disposal . . o : .

5.Road & street. - .. 288,5 . 258,4 30,1 36,5

6.Electric power supply  252.5 142.4 110,11 14,5

7.Telecommunication - 181.,2 94,6 86.6 10,5

.. 8,Port and marine - 115.6 97,4 18.2 6.5
facilltles - _ o B .

- Total . : 1,743.7 1,214,6 529,1 100.0
(Total in million US$) ~ 87,2 60.7 26.5 -
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Cost estimation jtems

Cost estimates are made to an accuracy of about 5307 and cover
the following items for the various infrastructure systems.

1) Construction cost {excluding tax)
2) Operation & Mainteunance cost

3} Tax components :

4) Land cost

The mﬂjor {tems of the tax components are a 5% business tax
and a import duty of about 50% on C,I.F, price for supplies

to be Imported from abroad, Since the infrastructure projects
are investment by the government and exemption on import duty
can be expected, the tax components are computed only for

reference purpose.
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6.2 WATER SUPPLY SYSTEM

5.2,1 General

-In this secLion, sultable solution and planning ate calried
out to meet basic water demand for the present and the futire,
Studies are made on such items as watet sources, transmigsion main,
water treatment system and distribution system, For selection of
the most suitable water sources, possibility of ecarly implementation

Cand completion was one of Lhe major factors in making. the final
decision. : : o :

(aj .Basic policies to meet the water'shortage'aréa

The east coast of the Gulf of Thailand has few water sources
at present and in the future. Water shall be treated as one of
the limited natural resources of the region., Under this
situation the following basic policies will be taken not only
in the construction process but also in Lhe operatlon and the
maintenance,

1} Reasonable charge

The rate of water charge will be decilded with careful
study in line with.the established charging policy in
Thailand for local residents and the acceptable level
of rate to the tourism industry,

2)  Recycling water

Although recycling system ls generally considered as

one of the ways to solve the problem of lack of water
resource, in this study, this sophisticated system is
not adopted for Pattaya after careful alternative studics
for the reason of the extremely high incremental cost,
The following lists the results of the alternative
analysis, '

a Total cost for the proposed alternative

Watar supply 746,1 million baht
Sewage ' 421.8 million baht
Total 1,167,9 million baht
b Total cost for the alternative adopting recycling
system _
Water suppiy 641.6 million baht
Sewage : 609.3 million baht
Others : 50,0 wmillion baht
Total 1,300,9 millioun baht
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FIG 5.2.1 WATER SUPPLY SYSTEM
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:fii,

i This sLudy considers a- poseiblo leakage of 15% through the

"gNote' “Th- élternative (b) it is'assuming thdt 807
' -of the sewage will be Jocated by secondary
treatment and 20/ by advanced LroatﬂenL.

Rcducing of 1eakage

distribution Iined; Careful choice of the materials and
the workmanships shall be made in design and the con-

.gtruction stages, and appropridte maintenance proceduras

*f_-Bhall also be adopted to: reduce water leakage.

e

'SaVemall 1nstruments

'-Many kinds of savewall instrumean have been develoPQd

recently -on such end fittings as the Improved taps and

flush toilets eté, ~Encouragement of the use of these

- instruments will also contribute to water saving.

:5);

Definite usage of the well water

ﬂwGll-wéter shall be éohtrolled so as not to disturb

-natural recycling.  The allowable capacity which is

;'generally less than the volume replenished in nature may
“be ascertained by field investigations,

5.2.2 Exiating situation

(a) Water supply system at Na Klua and PaLtaya area

1)

2)

At the Na Klua area, a public water treatment plan:

supplied by the Department of Public Works is operating

at a capaclty of 40 cu.m per hour and is capable of.
supplying water to about 5,000 residents. The rate of

' water charge per cu.m of water is 2 Baht.

At the Pattaya area, there s no public water supply
- system at all, Water resources for this area are bv
-shallow and deep wells, direct storage of rain water

" and: supplemented by truckloading of water. - The service

ratio between well water and truckloading water for

 hotels and restaurants depend upon the quality and

quantity of water from wells and room occupancies or
number of guests, Some hotel reports ‘supplying 30%

of water from wells and the remaining by truckloading at
peak days. Others report that all water demand is met
by well water, Only the hotels and restaurants which
are located on a rich underground flow may intake

isufficient water to meet demand,
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In Lhe dry season water from wells become brackish and

sometimes has a large. iron oxlde content which must be
removed before being treated by water softeners and,

other suitable plants. (Softing cost 1s sald to be

1 baht per cu.m,) This situvation may be. deteriorated

by excessive intake beyond safety capacilty.from wells,

This overpumping may also draw salt water and even

_sanitary waste water too, Using this.kind of low quality

and unhealthy water is.dangerous. to the. health and

sanitation of the consumers.in general.‘

3 This self sustainlng pattern in which the waLer users
“have to provide themselves with water 1s causing not
only a great loss economically but also a dangerous
situation in the health condition.

&) ,Qne_hotel:is‘said to,have‘a 1ong pipeline laid to water
source at their expenses. Another is having the concept
to transport water by a waler tanker.- A manager of
the major hotel said his hotel may contact the plant
makers which will be able to provide the distillaLion
plaan for distilling of sea water,

5) -The present, average consumptlon of water Iin the hotel
complex is about 2.1 cu.m. per room per:day, The average
drinking water. consumption {s 1.5v2,0 litres per room
per day.

6) Oaly one hotel denied the need of any public supply
system in the study arca, of the 9 hotels and 6 restaurants
which have been interviewed by the study team during
field survey,
{b) Water resources. to be developed and to be-investigated Eor
- the sLudy area.

In Lhis section qeveral p0931b1e water resources are described
roughly. Alternative qtudy among them are presented in
subseaquent sections.. o : s

1) 'Concerning Lhis subject, NESDB 8 reporL by. Water
 Resources Planning Subcommittee, . the "Feasihility Report
on Water Supply. For. Pattaya-Banglamung', August 1976 is
the best reference and-includes 8uch useful data as!

a,g_Existing waLgr conqumption paLtern in PaLLaya

:b;HiAlLernaLive qLudy on Lhe Lhree Lescrvoirs of
. Bang. Phra, Dogkrai and Lhu controvarsial Mabprachan,

c. water rate for PaLLaya



2) According to the Public Works Department, a plan is in
“hand to carry out detail design for the water main between
Bang Phra reservoir to the study area in 1977 to be com-
pleted by mid 1978, At that time, a final decision will
‘be made oi whether Mabprachan project will be reetarted.

3) By the rough schedule, PaLLaya area may be supplied with
fresh water in July 1980 if implementation proceeds.
sioothly or in 1981 if some delay is encountered, But
in the case of Mabprachan reservolr, it is not yet known
when the implementation of the controversial reservoir
will be restarted.

5,2,3 Water demaﬁd

The basic water demand in the future are estimated basing on

the following assumptions, and summarized in Table 5.2.1,

" (a)

(b}

(<)
{d)
(e)

(£),

For houscholds in the service area, the water demand for each
key vear is calculated bascd on the unit demand per day per

“caplta, which 13,210 liter vo 240 liter, taking into con-
-sideration the population ‘at each key year and the rate of

service to the population, The system will cover all of
residents in Na Xlua and new residential ardas and 70 per—
cent of population of the other areas.

For hotols, the water demand 1s estimated from the daily unit

- demand per rodom which is 2, 9 cu meter and the numbex of rooms

in each year.

For low density accommodation areas such as villas and summer

“houses, the water demand is to be the same as that for hotels.

For day trip visitors, the water demand for each key year is
calculated based on the unit demand of 70 liter per day per

capita, and the design number of the visitors.

“The water demand of restaurants, night-clubs, shops, ete,, is

assumed to. be included in that estimated for household use.

Industrial water Is estimated at 5,000 m3/day.

" Basing on the above basic requirements, the maximum daily

démand is calculated as shown on table 5.2.2. The annual water
demand is computed using the following formula, and the results
shown in Table 5.2.3.

CAMLD m Mean D x 365 = k x Max. D.x 365

where,  A.W.D = Annual water demand (m3/year)

Max.D : Maximum daily demand (m3/day)
Mean Daily Demand
K Max Daily Demand 0.70

Mean D: Mean Daily Demand (m3/day)

Co—afficient =
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Table

Year Mea“
- 1981
1986
1997
01996

5.2,4 Quantity of “intake

3.2.3

Daily
(m3/da

16,200
19,800

28,400
35,800

Anmuval Water Demand

Bemand Amual Pemand
vy - (m3/year)
5,900, 000
7,200,000
10,400,000
13,100,000

According to J.W.A/S, (Japan Waterworks Association Standard),
the quantity of intake is recommended at 110% of total water demand
in the service area. Tollowing the Standard, the total annual
quantity of intake is estimated as in the following table,

Table 5.2.4 Total Annual Quantity of Intake

Year

1981

1986

1991

1996

5.2.5 Source of raw water

Annual Intake (m3/year)

6,500,000
7,900,000

- 11,400,000

14,400,000

There are no water sources in the study area which will
provide raw water in the necessary quantity, so that
alternative sources were studied by the study team as

follows:

(D Bang Phra reservoir which 1s located about 35 km in
the north of the study area,

(2) Proposed Mabprachan reservoir which will be located
about 6 km in the east of the area, where implementation
of which may soon restart after having stopped for some

years.,

Othef_thau the above two soﬁrces, a preliminary study on the
possibility of the underground water from the area about 15 Km
fn the north of Pattaya was also under consideration.

The general locatlion of the alternative water sources are
shown in Fig, 5,2,2, and further description is given below,



- Fig. 6,22 Water Sources for Pattaya

Bang Phra
Reservoir
(Existing)

Area Suvveyed for
Groundwater Sources

o | L
: o ~ Mabprachan
2 o S ‘Regervoir
¢ (under construction)

Study Area -
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(a)' Bang Phra reservoir

Under present tondition, the storage capacity of Lhe Yeservolr 1s -
about 110.0 million cu.m and has enough quantity to allow annual
'1ntake of 14, 4omiliion euim for consumption in Pattaya in the .

2nd phage; which'{s about 13% of the storage capacity of the
reservoir. '

This reservoir is congldered a mosL feasible one for water
_supply to the atudy area, after comoarative study.

3(5) Mabprachan reservoir

From the 1nformation “and 1nterview on this controversial reservolr,
it was learnt that the dispute over 1ts implementation has not
been wholly settled. -

According to atudy by‘R 1.D for the reservoir construction, the
storage capacity 1is 14,8 million cu.m and its active storage
" capdclty 1g agsumed to be 10 - 12 million cu.m which is about 75
 percent of the quantity of the annual intake requirement for 1996

in the study area.

: In spite of’ its smaller storage capacity Lhan Bang Phra, the
f-reservoir is the nearest and a more manageable reservoir to the
: Pattaya area’ if its construction will be finished at an early

The prospect of Mabprachan reservoir which is the neéarest one to
the study area is not known yet, and the time of its completion
- cannot yet be predicted, Considering this complication and the
actual water shortage problem 1n the study area, as a preliminary
direction to get watetr sources, the study team adopted the
.following fundamental method

'(l) _From existing Bang Phra reserveir in both phases 1 and 2,
_(2)-:Fr0m Habprachan resetvoir as well in phase 2,
‘This decision was made COnSidering the complication on
implementation and the relatively small capacity of the
reservoly -in-the Mabprachan project, so that new water
- ‘sources will eventually’ be required in the future even if
- Intake ‘s from this source in the early stage,
5.2.6 'Raw water main

Alternative studies on the maln are carried out on the condition
that the treatment plant haq to be installed at the Na Klua area.

(a) Alternative 1
This line 1s a direct transmission system to the plant from the

Bang Phra through all phases,
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(b)

(c)

Consgtruction cost 188 million bahis
Length of the main 35 km

Facilities ' %One . intake pump station
" *Two transfer pump station

Alternative 2
In Phase 1 water will be supplied from Bang Phra reservoir. [y

Phase 2 same quantity will be continuously served from Bang Phra
and supplemented by water from Mabprachan veservoir,

_ Const;uction cost - 267 millibn bahts
- Length of the main ' " 41 ¥m o (35 Km, 6 Km)
Facilities *Two intake pump stations

*Tyo transfer pump stations

Bang Phra line will also provided raw water to the residents and
industries on the way to Pattaya, in a quantity of 28 willion
cu.m per year., (From the results of studies on the feasibility
analysis report titled "Water Supply for Pattaya - Bang Lamung",
August 1976 by Water Resources Planning Subcommittee of National
Economic and Social Development Board, the total demand on these
users on the way to Pattaya was estimated at 28 million cu.m per
year which the study team considered a possible estimation on
alternative study in this peried.)

Alternative 3

Same procedure but no water will be supplied to the local
residents and Industries on the way to Pattaya.

Construction cost ' 133 million bahts

Judging from the alternative studies For the source of raw water
and raw water main, the study team recommend alternative 3 as

the most adequate system for the raw water main undetr the follow-
ing two . aspects., The first aspect is that alternative 3 will
provide the most economical solution and the other is the solution
has to Fulfil the future requirement of the demand in the study

area, therefore the unknown demands by the uscrs such as local

residents and industries along the main pipe route before Na Klua
Station should not be reflected on the raw water main design.
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52,7 Water treatment plant

(a) location of water treatment plant

(b)

In selection of the location of the water treatment plant, the
following three alternatives are studied,

1) Alternative 1. 1In a location close to Bang Phra reservolr

By providing a water treatment plant close to the existing
Bang Phra reservolr, treated water will be transmitted to
the Pattaya area by a pipeline and on the way to Pattaya
area, villagers and other users will also be supplied with
clean water, This method will be economically desirable

in the case of providing a regional integrated water supply
system,

2) Alternative 2 In a location close to Mabprachan reservoir

By constructing a water treatment plant near Mabprachan
regervolr, treated water will be sent to the study area by
a pipeline, and on the way to the study area 1f villages
will also be supplied with clean water, further benefit in
cconomy 1s aobtained,

3) Alternative 3  In the study area

In the case of providing a water treatment plant in the
study area or its surrounding, raw water will be sent to
the plant to be treated into clean water, This alternative
will be most favourable if raw water is to be gupplied from
plural sources, not only from the economic aspect but also
-from the enginecering point of view,

Of the above alternative locations for plant, the study team
recommend the constructing of the treatment facility in ¥a Klua
or its surrounding which is located at the north end of the
study area because total demand -after 20 years will have to be
supplled from boith Bang Phra reservolr and Mabprachan reservoir.
This method will be most economical and reasonableée to provide a
sound and realistic solution for the Implementation on Pattaya's
development at this stage.

Capacity of water treatment plant

Water treatment plant will be planned to treat raw water to

meet Che requirements by W.H.0, standard and designed to be
capable of treating vaw water frowm Bang Phra veservolr, the
quality of which is shown on Table 5.2.5 according to the N.E.S5,~
D.B's report mentioned before,
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. Following the data by the N.E.S.D.B report, it seemed possible
to treat raw water by slow sand filtration plant, although high
_density duckweed 1s found to form at the flock of the sedimen-
tation basin in the existing Bang Phra treatment plant., The
removal of duckweed was thus also taken into consideration in
“planning the treatment plant at the study area. '

" A poasiblé method of treatment for consideération is shown in

Fig. 5.2.3 which will be a combined system of chemical sedimen-
tation basin and rapid sand filter. Duckweed removal may be

by chlorination system with activated carbon or micyro strainer.
Based on the dally maximum demand merhod which shown on Table 5.2.2,
the treating capacity in Phase 1 will be 23,100 m3/day for Stage

1 (1976-1981), a further 5,200 m®/day for Stage 2 (1982-1986) and
in Phase 2 (1987-1996) an additional 22,900 m°/day will be added

for a total of 51,200 m®/day.

Table 5.2.5 Quality of Raw Water from Bang

Phra Reservelr .
No. Teem Data
1 R 7.53
2 Acildity  (CaCO4) 8.40 mg/l
3 Alkalinity (CaC03) 49.00 ng/2
4 I 0.08 mg/e
[ I o
5 Hardness (CaCOB) 26.00 mg/t
6 Turbility - 14.00
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Fig. 6.2.4 Water Supply System Distribution Area
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5.2.8

(a)

(b)

Water distribution system

Basic arrangement

The water distribution system at the study area is divided
into three distribution zones which are shown on Fig. 5.2.4,

7one "A" is for Na Klua area, zone "B is for Pattaya area
where existing hotels, restaurants, shops and others are
located, and zeme "C" is south of Pattaya hill where at present
rhere is less development but heavy development is planned in
the futire.

In zone "A" an elevated water tank will be provided for dis-
tributlon. A service reservoir and an elevated water tank will
be plamned for both zone '"B" and "C" at the locations shown in

Fig, 5.2.1.

the capacity of service reservoirs are planned at one third of
the design daily maximum demand, or at the service volume in 8
hours service and alse to Include fire fighting water con-
forming to requirements of J.W.A.S., (Japan Waterwork's
Association Standard) as shown in Table 5.2.6,

The design population in the service area in phase 2 is shown
in table 5.2.7 and the capacity of service reservoir will be
as follows:

For zone "A" 3,900 cu.m
zone '"B 6,100 cu.m
zone ''C" 8,100 cu.m

The capacity of elevated water tanks for the three zones in phase
2 is shown in Table 5.2.8,

Distribution network

The design of distribution network has to base an several
engineering requirements and selection of materials.

1} Sevvice pressure shall be so determined as to iInsure
1.5 Kg/cm? throughout the distribution networks.

2)  VPor hotels, public water distribution will be provided to

the front of the private land, and hotels shall prepare
pond and pumping units Lf necessary at thelr own expenses.
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Table 5.,2. 6 Required Capacity of Service Reservoir
for ¥Fire Fighting in Addition to Basie
Capacity (by population) .

Populétion

Caﬁ@city for

Flxe Fighting
(1)

{persons)
Less than . S:OOO
10,000
20,000
30,000
j 40,000 .
50,000

50
100
200
300
350

400

.

Note. According to J.W.W.A., Standard.

Table 5.2.7 The Design Population in the Service Area on Phage-11

Zoue A B o
House hold 25,680 39,740 14,780
persons persons persons
Hotel - 2,780 RoomS}{ 5’670Rooma «
l'éPersons_x 1.()Pet‘aons x
0.85 = 3,780 957 0.85 = 7,710 PeX™
. sons SO]_\_{;_
villa -~ - 1,110x5.0x0.85
w4, 720 parsons
Sub-total 25,680 43,520 27,210
persons persons persons
Capacity . :
for Fire 300m3 400 m3 300 w3
Flghting :
Table 5.2.8 'Capacity of Elevated Water Tank for the
S . Three Zones . :
Zone A ji] C
*Capacity 450 w3 700 m3 1,000 m3
* Max, Hourly Demand X ypninutes
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3) The pipe gsize and velocity of flow shall conform basically
"~ to Hagen~Williams' formula. '

4) The ‘basic velocity of flow shall be in the range from
0.7 m/sec to 1.4 m/sec to ensure cconomy.

5) Pipes of diameter larger than 400 mm may be ductile
cast fron pipe (D.C.I.P) with interior mortar lining,
and the joints shall be mechanical jeints or others

6) Pipes of diameter smaller than 350 mm may be asbestos
cement plpe or others to be determined after detail studies,

7Y  Pipe shall be laid as much as possible In the road waj
or pedestrian way and other public zones. :

Fig. 5.2.5 shows the water balance for the study area,
5.,2,9 Urgent program

It is recommended to dnstall some temporary distribution
facilitiles of raw water as an urgent program to serve the developed
tourist area at Pattava. The design daily maximum volume will be
1,400 cu, meter assuming an existing unit daily demand of 2.0 cu,
meger per room, and a peak room occupancy rate of 60% and a saving
ratio of 50%. Some part of the service reservoir and an elevated
tank in the supply zonc B will be constructed. Distribution lines
will be provided from an elevated tank through the Pattaya hotel
area along the beacn voad to downtown area.

5.2.10 Ko Lan dsland

In phase 2 the total demand of water supply for Xo Lan island
will be 1,700 cu.mecter per day,

Alternative studies were made from the following methods.
{(a) to transport clean water from the mainland by a plpeline
{b) to transport clean water from the mainland by water barges

(¢) to collect rain water into a reservoir and to treat the
water on the island

(d) to distil seca waker

The total cost for method (a) 1s 146 million baht including
133 million baht for the submerged pipe line,

The total cost for method (b} is 26 million baht including
13 million baht for three 400-ton watevr barges.
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Fig. 5.2.5 Water Balance in'Study Area

* Water Source

56,300 m3/d

Watér Supply
“Purification Eacility

51,200 m3/d o
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Hotel Villa Resident . Industry : g?e Day
: - : Tipper
ill} 400 m3/d . i 1$900 m3/d ‘12 200 m3/d I : . [700 m3fd
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_ | o
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;
|
|
f

Waste Water
Treatment Plant
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i
!
|
I
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l
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i
I

i
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In the case of method (c) it will require Installing rain
water reservoir of 180,000 cu,meter in capacity, and it will not
‘be 80 edsy to store rain water In the island during the dvy

s0as0nd, 1hie qystem will be conridered only as a supplementary -
method,

Iteﬁ_(d) iS:not Justified for the reason of exﬁfemely high
‘cost. S ' ' :

In ccmparing the alLernatich, the method of conveying
created water by barges is considered most favorable, Water barges
will Lereivc water which will be supplied from the plant through
piers at the marine facilities and unloaded at the jerties on the
island, The barges will make two trips a day for the peak demand.

Ihe waLar supply distribution neLwork is shown in ¥Fig. 5.2.6.
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Fig. 5.2.6 Water Supply System in Ko lLan Island. |

LEGEND

o SERVICE RESERVOIR

- ELEVATED WATER TANK

wossamn  DISTRIBUTION MAIN PIPE

#0060  TRANSMISSION PIPE

TIEN BEACH FISHERMAN'S VILLAGE

KO LAN VAC. BEACH
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53 SEWERAGE SYSTEM

5,3.1.  Ceneral

-In this section, suitable solution and planmiing arve carried
out Lo meel basic sewerage systom requirements .for the piesent
and the future. Studles are made on such baslc items as fore-
casting of quantlty of sewage, sewerage system, especlally for the
taploca factoriles, methods of discharge and locationing of main
facllitdies, ' '

Waste water by the taploca factories have influenced severely
the existing natural environment and also will greatly aflfect the
glze and the grade of the sewerage system, Although there ig a
possibility that the factories may be removed to some other
industrial zones by enforcement of the law, this study is made
based on the assumption that the factories will operate at present
production capacity within the study period.

5.3.2 lIxistlag sltuation

The existihg situation of sewage and sewerage system in the
study area may be iftemized as follows:

(a). In Na Klua Sanitary District, a simple public sewerage
system is existing at the estuary arca of Na Klua River.
- This system consists of pits and drainage ditches along the
road and street without any treatment plant, Sanitary
‘waste water runs Lo the waterways ov to the sea through the
ditches, - This simple and primitive system is controlled by
the Na Klua Sanitary District,

(b) On the Pattaya beach and south of Pattaya Hill there are no
~ public sewerage system at all,

(c) . Table 5.3.1 and Fig. 5.3.2 & 5.3.3 show the present and estimated
future quantity and quality of waste water in the study area. The
-sea pollution in Pattaya is mainly from the following two sources.

1) Waste water discharged by Na Klua village and Pattaya
resort, mainly from the tapioca factories around the
study area,

'2)  General waste and pollution of the Gulf of Thalland
ltself, mainly from the rivers of Chao Phraya, Bang Pa
Kong, and Tachln, Useful information are presented on
the Study Report 'Coastal Water Pollution Survey of
Chonburdi province"_by Asian Institute of Technology in
1972,

{d) In Chonburi province 179 tapioca factories were in operation
in 1976, 17 factories of these are in the study area,
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mafnly sited along the Na Klua River, The mouthly productioy
of starch of the three major factories arve 270 tons, 720 tong
and 1,800 tons, There are monthly fluctuations on production
as shown below. Tt Ls noted that the factories carry haavy
production on the dry season. accompanied by plenty of wasie
water. -The peak production season of the tapioca Industiy
coliicides with Lhe pealk tourist season.

No Production .

Tourist Season ' : : Tourist Seasan
% : . : & e Y

Loy

Jani_Feb. Mar.Apr. |May |Jun. Jul Aug, Sep. Oct.Nov 3oc

‘*Ifﬂ Normal production rate| ¢ f”““”’

_Heaﬁy production rate

The unit waste water per unilt ton of production of stavch

i{s estimated to be 40-50, cu.m, in quantity in which B,0.D,
{biochemical oxygen demand) and the §,S. (suspended solid)
loads are about 3,000 to 7,500 mg per litre and 1,500 to
3,500 mg per liLre respectively at the first grado factories
“and 1,200 to 4,200 mg per litre and 1,000 to 2,000 mg per
litre rcepectively at the second grﬁde plants. This ex-
treme intensity of waste 1Is characteristic of the starch
production process, . The waste water contains algo nitrogen
and phosphorous, ' ' S '

As a step towards the eavironment pollution prevention, the
government. of Thailand has prepared a guldeline "Design
‘Guidelines for Treatment of Waste Waters from Tapioca Starch
'.Industry“ 1n August 1976 and "Pollution Control in the

Tapicca Starch Industry in Thailand" in Jan, 1977 by the office
‘of National Environmental Board.
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FIG 5. 3.1 SEWARAGE SYSTEM
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(e)_

(£)

(8)

)

insting private treatment plant of Lapioca facLoxy

One of the major tapioca factorlss near the study area has
constructed a stabllization pond system the data of which
are as follows:

= Daily loading 2,400 m3 per day
- HINUMbor of.ponds 8 ponds
"wiToLal area - 3.3 heetares

.: ~ Quality of influent 13;280 ppm in COD
.'fKQualiLy of ef[JuenL 240 ppm in COD

";~_Da1]y uidt Loadinp 9,658 kg per hectares in COD
E[_--.'Duration o - 14.5 days

- Year of construction 1976

_This pond has ‘the efficiency of 85% pu:ification in a week.

-Onftﬁé;bottom of waterways and the sea at the Na Klua estuary,

plenty of waste material is deposited and emits very strong

‘odour ‘and other pollutants, and 1s detrimental to the health of
the residents, . The thickness of sludge on the bottom may be
" more than 30 cm, -

At Lho Pattaya beach, a lot of waste water quch as sanitary

“waste-and fuel oil cte, 1s discharged directly to the sea
- by -about 150 excursion boats and about 300 small boats and

others,.

The exdsting situation near Lhe most developed Pattaya beach
are as follows:

1) Only_recently built big hotels have their own waste
water treatment plants,

2) Others, such as restaurants, shops and households dis-
charge directly to the ground or to the sea.

3) Three large hotels have-the machine and the geeptic tank

. to'treat the water for recycling purpose. However, this
“kind of water 1s utilized only for garden irrigation.

_4)- There is no hotel that owns a complete recycling water

system to produce clean water for human utilization.

) 'Every-hotél and restaurant strongly desires the con-

struction and the operation of a public sewerage system
as soon as possible. :
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Fig. 5.3.2 Total Ouahtity of Sewage (Except Ground Water)

1.EGEND
Unit m3/d8Y

10 years ago

Present (1976 year)

éza Future (1996 vyear)

Na Klua Area

Southern Development Area
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Fig. 5.3.3 Quality of Sewage

LEGEND

Unit BOD 5 ton/day

(:) 10 years ago

: Present_' '
eiD Future (1996 year)

After Ireatmént

Ma Klua Avea
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5.3.3 Quantity of sevage

The basic quantity of sewage is analysed for the three categories
of hotel complex, industry, and residents including reastaurants and

shops.
(a) 'Hotei

The unit veluiic of sewage per room is estimated at 1.7 cu. meter
per day which is calculated from the unit volume of water supply,
excluding the quantity used for irrigation, swimming pool, air
conditioning and lost through leakage of supply lines. The
‘daily maximum volume are estimated from the above unit volume,-
the forecast total number of hotel rooms for the key year, assum-
ihg a service ratio of 100%. The quality of sanitary sewage 1s
estimated to be 200 mg per liter in 5 day BOD and at 200 mg pex
Liter in suspended solid,

(b). Residents

The unit daily volume per capita 1s estimated to be 95% of water
supply volume, excluding leakage through the pipe and 1s assumed
to include the sewage of the restaurants and shops., The daily
maximum quantity is calculated from forecast populations and

the service ratio which is planned at 100% for Na Klua village
and the new residential aveas, and 70% for residents along the
existing roads., The quality of waste 1is assumed to be the same
as that for hotels. The unit daily volume per day trip visitor
is estlmated at 55 litre which is calculated from the unit volume
of water supply, excluding the quantity lost through leakage of
supply lines. The quality of waste is assumed to be the same

as for residents. The daily maximum quantity is estimated basing
on the volume of peak day trip visitor demand and the service
ratio is agsumed to be 100Z.

{c) TIndustry

In the study area, waste water by tapioca factories has a great-
er impact than other sources. From survey data collected {n 1976,
one ton of raw material will produce about 9 cu.m of waste water,
and one ton of end product (starch) will result in waste of 43 cu.m
in volume. The daily maximum volume of waste water from the
tapiloca factories ig about 5,000 cu.m. Though there are some
fluctuations in discharge rate, an assumption of constant dis-
charge in wagte water is made in planning of treatment plant. The
quality of waste water by taploca factories is estimated to be
more than 4,500 mg per litre in 5 day BOD and with suspended solid
at oxtremely high intensity. Thus the discharge 1s not only high
in Intensity but also large in quantity. But, in this study, the
quality of the waste water 1s assumed to be 300 mg per liter in

5 days BOD with reference of section 5.3.5.

Table 5,3.2 shows the future total waste water in 5 years interval,

Table 5.3.) lists the unit waste water discharge for the study area.
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5,3.4 DcciQIon on the type of sewerage system to be adopted
(qeparate type or comblned type)

In:this_area, the annual rainfall ranges from 1,200 mm tLo
1,500 mm and the major part is expected to be precipitated in the
rainy season. During dry season there will be little rainfall and
the raln water will have no power of flush flow Lo remove waste
materials in a combined system, and solid waste and other materials
may remdin in pipe. Moreover, cost for the combined system will be
more expensive than the separate system. From these conside1aLlons,
the separate type 1s conqidercd more sultahle than the combined type.

. However, Lhe separatc system has also the problems that the.
first flush flow of rainwater will transport some kinds of waste at
the beginning of heavy rainfall to the river ot the sea, Tharefore
some countermeasures shall be considered against such dirty first
flow in storm water drainage on the seéparate system.

5.3.5 Waste water treatment
{a) - Basic policies

According to the zoning plan and their categories, there are

three waste sources on wasle water, of the commerciai and

hotel arecas, of the residential areas and of the factortes

which are considered to need to be controlled by the masterplan
- although they arc located mostly out of the study area.

The characternstics of these sources have to be taken into
consideration in the analysis for deciding on whether the
centralized plant or the individual system is more suiltable.

1)  For waste water by the commercial and hotel arvecas

Considering the concentration and the scale of waste, the
~centralized type is more suitable than the individual type
although 1t is reported that six major existing hotels
have thelr treatment plants.

2)  For the résidential areas

The centralized method {s proposed as a fundamental policy
from the following reasons:

1) It is difficult for each residential family to pre-
pare its individual treatment facility at own
expense.

11}  Environmental control can be move efficiently effected
with publlic centralized plants,

131} FEven after the completions of the public water supply
system some consumers will draw water from shallow
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Table 3.3.3  Unic Nischarge of Sewage

Resldent © One day visitor. Hotel & villa
“Yeavr (l/p._’d) . a (t/p.d) ' (m;/r.d)___ .

e e b bttt e b et A e e et A s o gy

e

1981 - 7o sy
1986 180 s g
1991 185 | ss 1.7

BT S

1996 190 o 55 -

e

RPN e e — ae

Fig. 5.3.4 Two Basic Treatment Plan
(1) System A
Hotel Complex BODg . 200 pom _ Pgbllc
" Restdents ' Treatment Flant
. ‘| BODg 4500 pp
Tapioca Factories ;
(2) Systcm.B
_Eiotal Cotﬁplox - BODg zm}ppﬂ S Publlc
Residents Treatsent Plsat

BOlg © 300 ppm

™ :

] Privato .

op | Prolfafnary ...

i Treoatinent Plant
- .

F

|
Tapiota Faclovies :
' |

© ROy 4500 ppm
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wells and a centralized system will ensure better
aniLary condition for the well water users,

_iv).  Although from the economical point of view the’

. costs of the individual system will be less ex-
pensive than the centralized one, the cost

difference is not sufficiently significant to justify

the 1nsLallaLion of the individual system,

3) 'For factories

" At this stage, sewage from taploca fackorles is the main
‘sources Lo be treated., There are two basic alternatives
in plamning the treatment plant as shown in Fig, 5.3.4,

- System A will be advantageous only to tapiloca factories,
"and the residents and hotel complex will have to bear
great burden for treatment of waste originated from the
factorles. In system B, tapioca factories will provide
1ts own private pretreatment facillty such as sedimentation

_pond at factories expenses, This system is reasonable in
fact not only from the engineering point of view but also

from the point of economy in public Infrastructure investment,

Thetefoxe public treatment p]dnt shall be planned on the
condftion that waste water delivered from the factories
~shall be treated to:some extent bcfore goiﬁg Lo the public
treatment plant.

For this master plan stage, the public plant will be pre-
pared and equiped to treat waste water of 300 mg per litre
in 5 days BOD from tapioca factories with reference made
of the report "Pollution Control in the Tapioca Starch
 Industry in Thailand" Jan, 1977 by Office of National
Environmental Board,

From the studies above, the centralized treatment plant system
18 proposed as the suitable type For the study area,

5.3.6 Treatment plant

(a)

()

Basiec method

The centralized Lreatment plant methods can be classified into

two different methods of physico-chemical method and bio-

chemical method, Taking into account the volume of waste

it is considered more favorable to adopt the latter which
has highdr efficiency than the former.

Level of treatment plant

The 1evel of treatment plant shall conform with general re-
quirements and conditions as follows!

* Adequate to treat the quantity and the quality of raw
wagte water,
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*Sufficiently efficient so that the output will not
aggravate pollutioen of the sea wﬂtqrs, and to maintain
Pattaya as an internat!onal beach resort,

Tho following two alternatorics were studied for the
~centralilzed treatment planL.

i) Alternative A

All raw water will be treated by secondary treatment

plants by which the quality of waste waber will be

treated to less than 30 mg per liter in 5 days Bop,

The cost for thils alternative for Phase 1 1s
estimated to be 230,4 million bahts,

i)  Aleernative B

All raw waste water will go through advanced Ureatment
plants by which the quality of waste water will be
treated to less than 10 mg per liter in 5 days BOD,
The cost for Phase 1 is estimated Lo be 511.4 million
bahts,

The effects of these alternative measuves may be more
clearly seen from the filgures., It is estimated that by
1986, the total load of waste will reach L6.1 tons per day
in 5 days BOD without any countermeasure, = The completion
of Alternatives A and B will reduce the waste load to

- vespectively 1.7 tons and 0.6 tons per day, rveducing the
total load to a fraction.

Although the effect will be greater in the case of
Alternative B, the enormous extra cost cannot Justify its
adoption and 1t is considered that the Alternative A is
the adequate and suitable system for the Pattaya resort.

(¢) Alternative étudy on the treatment system

In the bilochemical method five major systems arec compared
briefly from the points of efficiency and cost and the
results are summarized as follows:

& *
Efficiency in  Rough cost estimation io

| ﬂggﬂgi percentage  million Baht .
1) Activated . 904 | 460

2) Rotary Aevated ‘90 : 420

3) Stabilization Pong 85 80

4) Trickling Filter 70 400

5) Sedimentationsk 30 - 100
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* This system is only for pretreatment.

*% These costs include land cost.

From the above compavativé study, it can be seen that the cost
for the stabilization. pond method is only a fractiea of the
other systems, although the efficiency is slightly sacrificed.

_This system 1s therefore considered most suitable to be
adopted for Pattaya, from the following recascms.

a., The system has a lowest costs in constructicn, maintenance
and operation.

b, The system is easy lu operationm,

¢. Some iIndustry around the study area has already some ox-
perience of this system.

From the 1977 survey on the existing stabilization ponds for
the largest taploca factory aleng the Na Klua River, which has
been kn service for one year and treated 2,400 cu. meter of
waste water a day, the following data were obtained.

i) Number of ponds . 8 ponds

ii) Total area 33,000 sq. meter

31ii)  Influent : 13,280 ppm in C.0.D.

iv) Ef fluent 240 ppm in C.0.D.

v) Unit loading 9,658 kg in €.0.D. per hectare
vi) buration 14,5 davs

In other words the efficiency of the ponds is about 85% after
a week of retentiou period or 98% for a two week retentlon
period. Although the ponds of this factory come into use only
for a year, the climate and other natural conditions seem to

be favourable for its effective and efficlent operation.

The proposed pond will be kept in a distance ol more than 400
meters away from the tourism area and local commumity, at the
low land which 1s far epough from the roadway and land cost
of which is low., If necessary, acration system may be
adopted for the pond for better efficiency in reducing the
environmental problems from odor. The surrounding of the
pond should be well landscaped with suitable vegetation, etc.

The ponds are planned with criteria as follows:

1) Detention time longer thw 10 days

2) Effective depth 0.5m for an aerohic pond
1.2m for an anaevoble pond

1) Unit loading 200 kg per hectarve per day in BOD,
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4) Planned efficlency 85% 1in removal volume

-Each plant bas a sexiles of units which consists of an anaerobic
- pond, an aerobic~anaerobic pond, an aerobic pond and a chlorina~
" tor tank in sequence. _

The Elow ohart of waste water treatment system 1s shown in Fig.
5.3.5, :

(d) ,ocationing of the treatment facilicy

The ponds need a }arge avea so that it is better not to con-
centrate all the ponds ai one site. This policy also has the
advantage  that the Phase 2 investment on the facility which
ig for the southern reglon of Pattaya Hill may be deferred
wntil such time that site 1is developed. As shown in Fig.

5.3.1., three ponds will be constructed at the Na Klua village
(A), at the Pattaya tourism and residential area (B) and at
the southern regilon of Pattaya Hill (C), the capacity of each
will be more than 11,000 cu. meter per day and it will be
adequate in scale for the operation separately. .

The.required area of the ponds of them at the end of each phase
are estimated as follows:

| | ~ Phage~1 Phage-2
Site A ' "14.4 ha 16.3 ha.
Site B o 10.2 ha 11.3 ha.

Site C O 1706 ha_n .

These areas include necessary buffer zone around the ponds
and also land for their equipments. The adoption of the
aeration systems 1s not consldered at this stage.

Waste water drainage system at the study area is divided
into three zones as shown in Fig. 5.3.6.,

5.3.7 Collection line and 1its facility

¥Yor the collectlion of waste water, several gathering and
pumping statlons will be provided at each of the three collection
arcas, Gravity flow to the pond Is not justified from the economical
polut of view becauge with the gravity flow the ponds have to be
very deep and since 1t is necessary to prevent seepage of ground

water 1t will become much more expensive than provision of pump
Unit3¢

The treated waste water will be also discharged by the aid
of pump unlts through discharge lines to the discharge points.
Basically, veinforced concrete pipes may be used with a maximum
soil burden of 6,0 meters, and the pipes will be laid in the
vight~of~way of the road and street gystem,
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Fig. 5.3.6 Sewage System Drainage Aroa
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5,58 Discharging method
(a) Basic mo thod

In discharging methoed, the foliowiang four atternative weye taken
up in comparative study:

1) to the river and the waterway
~2)  to the seca (inshore)
3y rte the sea (off shore)

4y to the ground by permcation

Method 1) Is most cconomical if a river cxists acar the study
arca and has suflficient capacity Lo accepl the discharge.

Methed 2) is normally nol expensive but 1t is not so easy to
maintain the discharging against sand movement and

waves that may attack inshore, and such direct diacharge to

the sea is more liabhle to causc pollution of the beautiful coast,

Method 3} will consist of pumping units and a pipeline laid
under the sea bottom to offshore at about 2 - 3 km from shore-
line. This method is extremely expensive as comparced to other
methods.

Method 4) is most suitable from the point of keeping rivers
and rhe sea in good condition. Bub it is pot nofirmed it
existing soil condition is suitable for permeating all treated
waste water of more than 40,000 cu.wm per day.

in the selection of discharging point for wmoethods 1), 23 and 3),
mech precaution has to be paid to prevent pollution, oven by
treated water, taking particular care on the dirvectiaon of
curvent and other movements of the sea. Constdering the above
alternatives, method 1) i{s considered most suitahle for

Pattaya not only being economical but alsa from the engineceriog
point of viow,

The lines are planned to satisfy the following criteria:
1) Design hourly maximum flow

The volume shall be more than 200% of the hourly rate of the
design daily maximum flLow.

2}  The average velocity should be 0.8 m per second

3)  The capacity of the pipe shall conform with the Manning's
formula.
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Discharging point
As possible discharging point there are three alternatives as;

1) to Na Klua River

'2) to Pattaya River .

3) to Na Jom Tiem River which 1s 7 km south_of Pattaya:

The basic conditions to coﬁsider are the sgea ﬁurrent which is noted
to be normally north to south, and the topographical shape of heach
which shows that Pattaya area is enclosed by twoe capes,

The alternative 3) of dischargiﬁg to Na Jom Tiem River, is cop-

sidered most suitable followed by 1) Na Klua River from the envi-
ronmental point of view. : -
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Ko Lan Island

In phase 1, the total dally maximum sanitary waste water will
come to 1,700 cu,m approximately, or the same quantity as the water
supply: - Sewerage System will be chosen from the following three
alternatives. :

fl).'Construction of septic tanks with necessary equipment and to let

- treated water to permeate to the ground.

2) To prepare the oxidation pond_and,to permeate to the gréund.

3) To'tfaﬁsport the yaw waste water to the mainland by barges and
to transmit them into the public treatment plant. .

~ Alternative 1) 1is recommended as a sultable system considering
the difficulty of construction of alrernative 2) on the rocky island
and lower cost than alternative 3). Sewerage zones will consist of
five beaches, the South Beach Ffor Ko Lan Vac, the Eastern Fishering
Village, the Tavan Beach, the Tien Beach and the Sa-mae Beach. For
the fishering village individually installed septic tanks are con-
sidered, However, larger septic tanks at a capacity for 50 to 200
persons will be prepared for other. beaches. The system on the Tavan,
ga-mae and Tien beaches will be ptovided and operated by the public
while the village and the Ko Lan Vac beach will be by private in~
vestment. :
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54 STORM WATER DRAINAGE SYSTEM

5.4.1° Geneval.

There is ab present no 1ntegrated system for storm watey drainam

in the study area, so that during the xainy scagon,damages due (o

 Flooding of low laying areas often occur, and as'a result it is obs-
tructing the effective use of available land. The survey team sty-
died the means and facilitiles for restoring the main streams and wagey
channels to normal sitwation, so that the land may be effectively u-
tilized and the local community may not receive any’ damage due to
inundation.'

In the planning of the storm water dralnage, considerations were
wade to the fact that the objectives are not limited to the draining
of water from the area, but that the draining of storm water to the
sea should mot result in pollution of the shore or .in ecological
changos which may be detrimenLal to PatLaya as a beach resort.

The storm water drainage planning area covers the area designated
for tourism development up Lo 1996. Considerations are made that the
plan will be an fintegral paxrt of the overall deve]oPment plan, paying

particular attention to the coordination with the future landuse plan
and the future road neLwork.

The storm water drainage plan may be roughly classified into the
following two categories.

1) Early drainage facilities for existing developed area.
2} PFuture drainage systems.

[n the decision on the discharge outlet, cares are taken that
the discharge will not result In sea pollution or future bhlocking of

the estuary due to sedimentation of earth and sand carried by the
water discharged.

5.4,2 Existing Situation.

- The existing-si;uatidn of storm water drainage system in rthe study
‘area may be ftemized as‘follows:

1) From Lhc topographical point of view, the study avea has six stord
water catchment zones as shown Filg, 5.4.1 and Table 5.4.).

2) A present, pub]lc storm water drainagc is provided only at Na Klua
which is controlled by the Na Klua Sanitary District.

3) The typical section of the area Is shown - in fig. 5.4.2. According
to topographic survey map at a scale of L: 2,000, cthe average
height of the area at 50 m ~ 500 m from the beach is about 5@~
6 m above M.L.W.S. (Mean lLow Water Spring). The average helght
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4)

5)

6)

7}

8)

9)

10y

behind this coastal area is 4.5 M~ 5 m above M,L.W.S. Bevond

this, it rises gradually to the hill,

The tidal range in spring tide is expected to  be approx. 2,0
”metre between mean high water and mean low water, '

Under heavy ralnfall, most of the storm water drains to the sea
through: the rivers, but partially stays in the low area and
swamp Lhen goes underground and some part evaporates

The dikes along the beach and: some artificial eartb fills act as

‘natural obstacles to the storm water drainage, But the dikes
‘may also have a ability to store water and keep the underground
“water level high so that wells which are installed in the area

about 50 m to 500 m from the beach may be supplied with water
by such natura] underground water reservoir.

1In the swamps behind the dike, there are p]aces where waLer~
plants are growing.-

The estuaries of existing river mouths show that even in the dry
season, waterway may. be maintained to allow storm water to go-

‘through. No heavy clogging of river mouth by littoral drift and

_other matters were observed during the investigation period.

The existing situation at the hotel and downtown area along the
Pattaye beach are as follows

(3) There 1s no storm water drainage system in the hotel area.

“(b) Storm water is mainly discharged directly to the ground.

(c)_.Some hotele, restauranta and stores reserve the rain water
in tanks.‘

(d)-_No flood problem 1s existing in the hotel area even during
: heavy rains. :

' (e) There ware floads during heavy rains in the area behind the

_back road which is located at 300 m behind the beach, The

- causes are due to some bulldings (hotels, restaurants and
shopa) blocking the outlet of storm water to the sea, and
private land developers filling the land, closing up water-
way to build Thouses and roada.

Preeent storm water flow pattern at each zone.
(1) Na Klua zonea,
. Rain water collected from the 128 ha out of 920 ha in total,
between northwest slope and the back road are discharged di-
rectly into the sea. Raln water from the 260 ha enclosed

by the back road and Sukhumvit Highway flows into the Na Kluya
river after staying momentarily in the northern swamp., For

549



- _
! T CshE | LO¥S. . . TE3IO0L
= _ | ; -
L wITYL , ! b -
w ¢ -xo1ddy woyf BN 05¢ =19 | uRTyy wour  ex
: _
| T
- ! - 092 . gev*T | eAelaeg yanos
- m - W 88z | 88z | TITH ehelres
o B B
= Q1. "¥03ddy eieazed m 662°T | 68'T | mAeIEa BTPPIN
: |
,, .{._ — — .m X .
- - m 917 A ¢4 | eArizeg Yraon
w o1 ~xoxddy ®OTY BN 08¢ T | enTy TN
RS e e
_YIpTM Cx2ATY 30 BwEy zaay Apnis vy | feIoL | |
e e e e e e A A A e v o e b e o——— [ L @Eﬂwz
IBATE (rey ur) TRIY JusWydIL)

H

i ntd

vaIy Apnig 9yl ut

waysdy ofpuresq I923tM WIOIS I0T BBAY luswyc1ed T

v ¢ BTqBL

5-50



Na Jhem Thien River

SrB400000

Ceeoean

L * LY
Wi LR X RPN

Fig.6.4.1 STORMWATER CATCHMENT AREA

Pattays River
BLOCK OF CATCHMENT AREA

WATERSHED:
ROAD NETWORK

REGEND

®






 uee = 0oce T G5 M

Y s 2
\\\ o _ \\\\\w\\\\ \\W\\\\ == | T
ure + < 0vge 1z TG M _ S8 T T T _ H R m
) ) ] . : . . M
| zazy puel a1 - . . ERIV uotdwauels " a3y uoaeavels 20 udesg J B335

_ VAYLIVY  HINOS

5-53

N\
“&

\

\

-
&

m
. DDD 07g+ = 0ThE 3 . % m
o v

L

T S e3aw . puen Aol ealy (EliudplSeR DIISBWOY BILY IUTINEISHY puR TPioy  Yowdyg ' Bag

a3

..i .......lﬁ;._.“..

V3V 13LOH | VAVILIVE -

BNy TARIRY }O UOROIG SSOID |BsRUID)  Z'y'g By



(2)

(3

(4)

()

(6)

an area of 50 ha, about 1.3 Km north of the river mouth,
rain water flows divectly into the branch channel which {g
connected to the Na Klua river. Rain water collected at
further northern area up te the Buddhist college is dic-
charged directly into the sea.

North Pattaya zone,

Rain water runs along the slope of Voth Pattaya Hill and
is discharged into the sea.

Middle Pattaya zone,

- Rain water coming from the 688 ha. which 1is located east

of the Sukhumvit Highway flows through two channels and con-
¢rete culvert boxes under the highway and are gathered to
the Pattaya river. One of these two channels runs parallel
to the back road after passing through the north of the
northern new town and is counected to the other channel from
the south of the northern new town at the Pattaya downtown
area through some kind of water way consisting of natural
pond and swamp and finally ruus into the Pattaya vriver
mouth,

‘At the river mouth, existing tourism facilitles such as a

hotel and vestaurants are disturbing the smooth flow of the
channel because the effective channol width is narrowed down

to less than 10 meter.

Paltaya Hill zone,.

_Rain water is discharged into the sea through an existing

storm water drainage system which was planned and construc-

ted in the development of the resort housing area.

South Pattaya zone.

Rain water from the 738 ha at the east of Sukhumvit Highway

flows into the South Pattaya rice fleld through two channels

which are located at the north and the south of the proposed
gsouthern new town and are finally discharged into the sea.

Na Jhom Thien Zone.

Most of this zone is rice field or swamps, through which

raln water is discharged to the sea.
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5.4.3 Basic method of Planning

The basic method and direction of planning of the storm water
drainage system is described here and details are shown on Fig. 5.4.3
.as a flow diagram, Storm water runoff will be collected at the main .
drain channel through existing narrow and shallow waterways, Most chan-
nels will run into the existing rice field and serve in irrigation
purpose. . Rain water on paved areas such as roads and parking areas
will be connected to the main channel through the branches. Most
sail, larxper solid waste and other materials which are carried to the
main channel durilang storm will be scrcened and removed at the sedi-
mentation pond to be constructed on the channel for keeping the beach
ciean and safe. ' -

Open space type ponds will be provided to serxve the function of
~drains and as a part of park and garden, the typical section of which
are shown in ¥ig. 5.6.4. At the areas and points where channels have to
he covered such as at road crossing points and in the downtown area,
it 1s planned te install a single or double spaced concrete box, cul-
verts, the typical section of which are shown in Fig. 5.4.5. At the
Pattaya river mouth where the width and bottom slope of which are nar-
row and Flat, a new channel has teo bhe excavated and maintained on the
southern land along the existing channel to maintain adequate capacity
for maximum flow, ‘The existing channel is not adequate in capacity even
after removing such present obstacles as dike and other structures.
It is not practical to make the existing channel wider and deeper in the
Limited private own hotel garden. The new channel will be designed and
installed as a point of tourist attraction provided with necessary
landscaping. = Other than this new Pattaya chaunel, another will be con-
structed at the southern beach south of Pattaya.

{a) Estimation of storm watey quantity.

The foilowing "rational formula' is adopted in estimating the
quanticy of stori water,

where Q: the peak rate of runoflf in cu. meter per second
C: the coefficlent of runcff

'+ the rainfall intensity in millimeter per hour during
the assumed design storm with a rainfall duration

A:  the catchment area in hectare,

Ralnfall intensity by duration is determined base on the data of
Chonburi area and the results are shown in Flg, 5.4.7.
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Fig. 5.4.4 Typicéi Section of Open Space Pond
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(b) . Study on dimension of channels,

For this purpose Manning's formula was adopted.

Vom e .11/2. r?/3
o n : .

where Vi average velocity in channels in meter per second
' n:  coefficient of roughness |

n = 0.025 for open channel
n= 0,015 for concrete box culvert

It bottom gradient of channel
R hydraulic mean depth

Vinin; allowable minimum velocity
Viln = 0.6 wmeter per second

Vmax: allowable maximum velocity
Vmax. = 3,5 meter pexr second

The maximum and allowable volume in flow are decided using the
following formulas

Q° = AV

where A: Effective sectional area of channel
Q°: Maximum volume in cu. m per second

Qa = 0.8Q°

where Qa: Allowable volume in cu, m per second
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{e)

Main structures,

There are three main structures in the storm drainage systom,
namely open channels, concrete box culverts and sand sedimentatim,
basins. lhe general ideae of each is explained below.

1)

2)

3)

$and sedimentation basins.

The basins will have such functions that soil running offr,
larger solid waste and floating materials will be screened
out and made sinkable. The capacity of sunk materials and
soll are assumed to be about 10 cu. m per hour and it is
necessary to excavate or dredge the basins one or two times
a year.

AS a countermeasure for the dry season, dikes will be ip-
stalled to reserve water inside, at a capacity of 7,500 cu. n
for each basin., In this planning area, seven basins will be
constructed so that the total reserving volume will be about
40,000 cu. m, Some of the reserved water will be utilized
for irrigation, gardenning and as watev supply to the artifi-
cal pond.

Open channels,

For protecting them from scouring and damages by heavy flow,
they are reinforced by stone masonry. The average velocity
of flow is estimated to be about 1.5 meter per second in the
channel. The general dimensions are as shown in subsequent
sketches., (See Fig, 5,4.6)

Wet stone masonry will be partially provided in the place
where water will have to be kept in the chanpnel to prevent
leakage especially during the dry seagon, Dikes and low
dams will reserved rain water which will maintain the ground
water at a high level,

Concrete Box culvert.

Box culverts to be provided will be the same characteristics
and quality as those which are constructed recently at the
Sukhumvit Highway, They will be constructed at the road
crossing points and others where open channel will not be sui-
table and proper. The typical sections of the culverts aie
shown in Fig. 5.4.5.
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s,4,4 TImplementation

The storm water drainage system is propesed to be implemented in
stages according to the proposed phasing of development of other fa-
cilities for the resort. The phasing is shown in Fig. 5.4.3 and the
timing of implementation 15 estimated to be as follows:

1)  Phase 1, stage 1 ﬁo he completéd by 1981
'1i). Phase 1, stage 2 to be completed by 1986
i11) Phase 2 to be .completed by 1996

It is proposed also that as part of the discharge channel for a
temporary sewage system, a portion of the proposed new channel be con~-
structed- as an urgent program. Although this portion will mainly play -
the role of discharge channel for treated sewer, it will be converted
eventually into part of the overall storm water drainage system. The
rough construction cost of the urgent program, excluding land cost is
about 3} million baht,.
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6.5

SOLID WASTE DISPOSAL SYSTEM

5.5,) General

505'

This section studies the gavbage collection and disposed system
to be adopted £or the study area.

Waste other than garbage such as solid waste on the public area,
on. the beach and floating materials on the sea are also important
sources of waste to be treated to maintain the total area clean
and safe for tourists.

After various surveys in the field, the study team made an estf- -
mate of the future volume of solid waste and carried out alternative
studies on the method of solid waste collection and disposal, taking
intoe consideration of the sanitary aspect, the cost and the ease in
future maintenance and operation.

2 Existing Situation

The existing situation of solid waste disposal system in the
study area may be iltemized as follows:

(2) The kind of sclid waste disposal system and its origin are shown
in Table 5.5.1,

This waste may be grouped into three categories as follows:

1} Garbage

2) Waste on the roads and the bLeaches dumped mainly by tourists,
3) Floating waste on the sea and sunk waste on the sea bottom,
Some solld waste on the beach and on the surface of the sea are
from other reglons and sea carried to Pattaya by wave and current
movement:,

Small and sharp solid waste on the beach are very dangerous to
tourists. Table 5.5.2 shows the typical samgling data at the
beach In the study area over an area of 25 m¢ collected during

field investigation,

(b) Public solid waste collection is carried out daily for all the
three catagories of Solid Waste by Na Klua Sanitary District,

(¢) Although the total daily discharge of golid waste In the study
“area is estimated roughly more than 200 cu.m, the present
capacity of the public collection gystem is 90 cu.m per day
using collecting trucks as follows:

2 trucks of 6 cu.m in capacity
L.truck of & cu.m in capacity
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Table 5.5.1 Xind of Waste

E::\\\\ Originate From - Kind of Waste Disposal System
1 b? Hotels, Restaurants, Shops,; etc. Garbage etc, by Public
2 Houscholds " "
- : Lo Papef.'bottle, can
i Road and Streot wood, leaf, vinyl Public and private
4 Public Area Beach " "
) . Garbage, wood
> River leaf, vinyl Nene
& On ‘shore Vinyl, wood, leaf "
i 5ea Qff shore Vinyl, wood, leaf "
8 Bottom on shore Can, vinyl '
Table 5.5.2 Solid Waste on the beach Collecting
area is about 25 sgq. m on the beach
Yo. Kind of Matarials Size in ¢m Quantity Rote
) 20 x 20 N
1 Vinyl bag & sitaw 15 long 13 1
2 “Atavd plastic material 2x 5 5
3 £mpty ¢an 3 x 12 1
4 Saundal 8% 27 1
5 Cuttlebone 10 - 15 8
6 Coral with sea waod 15 1
7 Soft plastic material 5x 5 3
8 Small & green seed 2- 3 3 _
9 Clgarette butt 2- 3 3 _ )
10 Waoden bar 20 - 50 more tham 50 Y About 90X
1 Wooden plate 20 11 L, of
- i e S e — ’-‘—"‘""“‘—“‘—“’—'"“_‘7"__'"
7 Coconut's sced 15 1 Total welght
1 Bamboo 4 x 20 7 ’ — -
retal more than 110

¥ote: X1 Mosrly Fillad by sand. Mest of thesc vinyl bage and strews ave tor local geoples to suck dring

with fce watervr,
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(d) Collected solld waste ls disposed at-a dumplug site which is
located on low and wet: land about one km from the Na Klua
river estuary.  The basic disposal system 1s a primitive dump-
ing method without any consideraticn on the sanitary cover~up
by suiltable materials and techaics.

(e) It is planned ¢hat within this year, the garhagé collection
"~ gervice will be improved by addition of .1 truck of 10 cu.m in
“capacity and 1 truck. of 4 cu.m in capacit;.

{f) The'total manpower for ga?bage c0ilection in the Pattéya'area'-
is 14 laborers out of a total of 40 for the whole Na Klua
- Sanitary District. : '

(g) At the area not covered by the public system, most of the gsolid
waste is treated by primitive Incineration system at the road
sidé or even on the shore. This methed dirties the road and
the seashore with black carbon and cinders and is also dangerous
to tourists and residents.

(h) Floating waste such as solld wooden and other hard materials
are not'only narmful to the beautiful scene but also may be
dangerous to swimming, water a¥iing and small but high speed
motor boaLs.

(1) The existing situaLion on Lhe downtown and hotel area along the
" beach 13 as follows:

1} Solid waste 1s collacted daily by the public gystem.

2) The average amount of the solid waste from the hotels 1s
about 4.5 kg. per room.

3) Flbating suspended solids on the sea are collected mainly
by the hotels.

4)  The exlsting dﬁmping site.is only 8,000 sq.m and will be
f11led up in the next three years.

5,5.3 Quantity of Solid Waste

~The following method was adopted in estimating the future
volume of solid waste,

(a) The solid waste discharge by the residents is estimated from
the future forecast population by assuming the unit discharge
per resident (kg/person/day).

(b) The volume of solid waste from the hotels is calculated from
the number of rooms at a rate of 5 kg/room/day.

{c) The discharge by regtaurants, snacks and other tourist facil-

ities arve assumed to be included in the unit discharge asaumed
for the local populations.
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5.5.61

(:ﬁ)‘

Basing on tha above caiculation, the future volume of solid

. waqte from the project area is calculated as shown in Table

3 and Pig. 5.5, ? for each key year,

Comparative_Study of Alternat..e Systems

COllectioh System

Two possible methods of collection of solid waste, namely that.

" by truck and that by pipeline, are considered for the study

(b)

_area. - Although collection by plpeline may be feasible in the
" Jong future, the high cost of construction and the technique

required in maintenance and operation makes gsuch a proposal
doubtful in practicability, and it is considered that collect-
ifon by truck 18 most suitable.

Treatment and Disposal System
Three possibilities of treatment and disposal system for the
study area were considered and Lhe comparative processes are

as shown in Fig. 5.5.3,

The'comparative initial costs for Phage 1 (up to 1986) of the

- project area are estimated as follows:

§1terqitivq ' Tnitial Cost (Million bahi)
a. Sanitary land-f1l) system 27.6
b. Incineration system 102.4
¢, MNigh-rate composting system 74.6

As for the cost of maintenance and operation, past data have
gshown that the running cost is highest for 'incineration system'
and the maintenance 1s most difficult, while the simplest and
chaapest method is the 'sanitary land-f1ll system' if land can
be acquired at reasonable price.

From the above analysis, the sanitary land-fill system is here

recommended as the most suitahle method of solld waste treat-
ment and disposal for the study area,
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5.5.5 - Determination of system

. The most important aspect of a solid waste collection and dis~
posal system is that the solid waste discharged should be swiftly
collected and sanitarily treated to reduce such.detvimental effects
as odour, nolse or dust. For thig purpose, a clearly defined
system.of collection should be established and the operation and
maintenance of the disposal system should be.performed in an effici-

enk way. . . EEEEE

. 'Tﬁé féilowiﬁg suﬁsﬂﬂp ﬁhe findihgs of thé'study'team with regard
to solid waste collection and ‘disposal.

-(é) :Colle0tign'5ystemif
'.1)- Collection vehicles

The study team recommends the adoption of (he rearloader
‘with a capacity of 8m3 as the collection vehicles for the
- project area. The number of vehlcles required is estimated

. at 17 vehicles in 1986 and 35 vehicles in 1996,

2) Time of collectioﬁ

1t is recommended that as far as possible, the solid waste
collection should be made early in the morning, avoiding
the time when the tourists or tourist catering services
are at the peak of their activities.

{b) TDhisposal System
1) Land-fill site

~ As a result of actual field survey at Pattaya, the site as
showm on Fig. 5,5,1 is recommended as a sultable site for
land-f1ll from the poilnts of soll conditlon, wind direc~
‘tion . and enviroumental conditions.

It 1s estimated thak'assuming arlénd~f111 denth of 5m, the
land area required. up to 1986 will be 17 ha and that up to
1996 will be another 47 ha.

2) Land-£111 method

There are various different methods of land-£11l, but con-
sidering that the proposed site is flat in physical feature,
the 'trench method' is recommended, A trench will be
axcavated for dumping of solid waste, and the excavated
carth is re-used for top soil covering thus enabling a
.rational sanitary land-f1ll.

{¢) Solld waste other than garbages

It is proposed to establish a functional and suitable system
for collection and disposal of refuse and litter which will be
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(d)

thrown away by the human being and will be drifted by wind and
wave actions to the study area. At this moment :it 1s teported
that most of refuse. in front of the beach road and on the

beach itself are tréated not by public but by private "self-help
system'. This system 1s not so bad, but such voluntary opera-
tions are however not enough to mdintain the tourism area

clean and safe, and & public system should be installed on
public sites. Cleaning will be carried out generally early

in the morning for refuse and floating material along the shore

and off-shore by eungineé- opexaLed cleanin? boats with quitabIL
equlpments. .

Excursion boats are also one of the gources of litter and sueh
1itters should be collected at the pier moors where they are

~ allowed to berth.

Maintenance of cleanliness of the sea bottom is the most
important conSiderations in g tourilst resort in order that
diver and swimmers may enjoy thelr activities without account-
ing unsightly litters on the sea bottom. Regular cleaning of

~the sea bottom by screening should therefore also be performed,
Ko Lan Island

‘The future quantity'of'solid waste from the island is estimated

as follows:

Year | ' Quantity (ton/dqzl
1981 _ 2.7
1986 4.9

1996 7.5

Fof Ko Laﬁ island, the incenara&ion-system will be'mbfe_suitable

- and proper than other methods such as sanitary land-f11l.

Incinerators will be installed at each of the four beaches,

“The cinders which are estimated to come to about 30% of original

refuse will be sanitarily filled into the land not: along the
shore but inland. This operation’ and malntenance shall be done

._by the public authoritvy.
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5.6

'ROAD AND STREET SYSTEM

5.6,1 General -

5.6.

. For ‘planning a road and street system in the study area, parti-
cularly for a tourist resort, -the landscaping, landuse zoning, and
the proposed development control have to be taken into consideration
Needless to say, the proposed width of the road should have suffi~
clent capacity to provide adequate service to future traffic demand.
But great importance has .to be put on the environmental effects of
the read to the vicluity. .As an international tourist resort, the
road and street network in the study area is sc planned that the del-.

Crimental effects of noise, vibration and exhauat gas po]lution from

mo Lo sehicles are minimized,

Since most of the roads in Thailand are planned according to
the criterid of AASHO, in the planning of theé road and stréet net~
work for Pattaya, the AASHO standards are principally adopted while
the standards of Wighway Structure of the Japan Highway Associa-
tion are ueed as rveference where necessqry.

The roads in Thailand are classified into two types, one under
the control of the Highway Department and the other under. the
local admindistration, In the case of the gstudy area, the major
existing road sections are national highways under the Highway
Department, and only the local street network 1is under the local
adminibtration :

2 .Existihg Situation

.The existing situation of road and street system in the study

area may be ltemlzed as follows: .

1} Existing netwvork of the roads and atreete are shown in Fig.
56-20 : :

- 2)  All road and street pavements are of asphalt pavement. There

- are plenty of damaged parts to be mended,

3) The Sukhumvit Highway is utilized as the access road from Bang-
kok to Pattaya, and construction i3 underway to expand the Righ-
way to 4 lanes, The constructlon work is expected to be com~
pleted by the end of 1978.

4} There are three approach roads for access from the Sukhumvit
ighway to the Pattaya beach.

5) insting hotels, restauzants, and shops etc, are developed
mainly along the area between the 2 lane beach road of 10 meters
in width and the 2 lane back road of 10 meters in width. These
two parallel roads are further connected by interconnecting
roads of 6 meters,
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6}
7)
8)
9)

10)

11

The curvatures and alignments of the existing roads. are not
adequate especially at the juncLions and the road corners.

Generally, pedeqtrian walks are not provided except for aome

'sections along the beach road.

‘Host of che roads are not ptovided with any storm water drainage

Vo effective Lraffic qignals are inscalled

The Highway Department 1s planning ko improve two access roads
~ dn the fiscal year 1977, (Roads 2=2, 2~3 {n Fig. 5.6, 2)

The existing condition - around the hoLeIs and downtown area
along the beach are as follows;

- {a) MNoise and speed by vehicles using the beach road effect safety

gnd ﬁomfortability of tourists, 9specially hotels guests to the
each, .

(b)' Exhaust gas and viblation are of leaser problems.

(¢) The south access road and middle access road from the Sukhumvit
Highway to the Pattaya beach are flooded during ralny season,

(d): Most of the hotels which have access from back road pre~
' . fer  to have the beach road improved or closed completely
to vehicle traffic for the sake of the beach users.

(e) Parking space of each hotel is adequate In average,
existing major hotels have one parking space to every three
roons. . .

(£) Cleaning-is performed by thé-Na Klua Sanitary District, but
there is a problem of shortage in man power and machineries.

(g) -Lighting on the road and street is not. adequate not only
in the lighting intensity but alse in arrangement of light-
ing system.
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Fig. 6.6.2 EXISTING ROAD NETWORK
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In Lhis section a rou?h analyqie of the present traffic volume
and A rough forecast of future traffic demand 1s made L6 serve as
a basfs th _the planning of -the road and street system. The general
prccesq of analysia is showu Figuratively as follows:

Survey daLa of the existing traffic voJumP at the specific

location of each existing route.

."’

Present Population, landuse and number

LW

of cars '

ot

Denerﬁiuutioh_oﬁ'pfeseht traffic pattern

)

Future_ Population,landuse and number
C of cars.

ForecasL of future traffic volume and pattern

In the study area, there are two major sources of traffic, one
~is the tourism related trips and the other is that of local residents.
The volume of tourdst related trips 1s. normally related to the number
of cars which 1s proportional to the number of tourists to the area.
The sther ttips are proportional to the population of the local

community.

~In this analysis the following formula are used for Lhe

forecast of the future Lraffic demands.

Vi= V1 x Ki + V2 4 Vi3

where

- Vif' :
'2 R
via
Vi3
Ki

astimated future traffic volume at route 1,
estimated number of trips tourist related trip
estimated number of other trips at route 1

through traffic volume at route i

i diversion ratio qf'touristufelated trip at route i,

The divefsiou rétio is'gstimated.by analysis of the survey
data such as traffic direction analysis, landuse and
facilicles, : o

From the above analyeis, the future crogs soction traffic volumes
-at. each route in the area are calculated in terms of daily traffic
volume for the peak month and the rgsulL 1s shown in Flg. 5.6.3.
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5.6.4 Proposed road and street network

The proposed future road and street network ig established in
conformity with the landuse plan, the pattern and phase of develop-
ment and also the future traffic volume, as shown in ¥ig., 5.6.1,

In the figure the major road sections are for the sake of conveni-
ence, named T-1, T-2, 1-3, T4, R-1, R-2 and R-3. The proposed
timing of implementation of these road sections ia shown by

lines as follows:

i)' Road sections in in Phase 1
1i) Road sections dn ~=—~ : {in Phase ?

The roads ratio (the proportion of road area to the total area)
of the various new landuse zones as proposed are as shown below:

Total Road Road
Axea (ha) Ratio (%) Area (ha)
Phase~1 WNa Klua Town "A'" 123.1 16 20,72
Na Klua Town "'p" 50.0 17 8.4
Northern New Town 74.0 17 12.5
Total 247.1 hl.1
Phase-2 Na Kiua Town "A" 55.9 17 10,4
Na Klua Town “B" 0 - 0
Northern New Town 46.0 17 7.8
Southern New Town 106,0 17 17.9
Sub Total 207.9 36.1
Grand Total 455.0 77.2

For the northern low density accommodation area and the exist-
ing hotel area, it is proposed that the improvement of the exiating
network be implemented. The existing beach road which is the existing
main artery for vehicles will, however, be closed to general vehicle
traffic,

For provision of public parking facilities, three public park-
ing areas shall be provided as follows:

Phasge 1 Parking Area P~1 1,0 ha in area
Parking Area P~2 2.1 ha in area

Phase 2 Parking Area P-3 1.5 ha in area
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Fig. 5.6.4 Cross Section
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5,6.5 Lighting sygten

. Roadway lighting 18 proposed along the roads, streets and in
the parking area. The deaign criteria will be based on the policieg
in "An Informatlons Guide for Lightlag Controlled Access Highways
by AASHO oY Deslgu sLandard on J.L.5.

" AL each phase, the lighting facilitles will be 1nqLa1]ed and
mainLained following the. schedule as £ollows

o fhase_- o Road and Street
Phase 1, Stage 1 P-1, T2 and T3

Phase 1, Stage 2 Reoad and street networks in the Na Klua new
: towa_and in the Northern new town for residen-
tial areas

Phagse 2 Some parts of T~1 and T-2 which will run in
S the hotel area, and some parts of rhe
Southern new town.

For the public areas other than roads and streets mentioned above,
such as area for the activity zone, the amusement tourist facilitles
zone .and the payk zone, properly operated automatic lighting will be
installed to provide not only the functional needs but alse to
fulfil the landscape requirements.

Since the light fixture in these areas will be appreclated by
pedestriansg and will contribute to the projected atmosphere as an
ocean resort, special visual considerations have to be made In the
‘adoptation of lighting fixture types and the design of lighting system,

5.6.06 Shmmary of the proposed rodd and gtreet system

1) ©Of all the road sections, it is important that the sections (T-1),
(T-2) and (T-3) should be implemeénted as soon as possible, in order
to clearly define the access roads to Pattaya and to provide a
new artery in order to divert the traffic from the exlsting beach
voad, Since some demolition will algo be necessary for the

~implementation of section (T-3) and some delay through acquisition

is anticipated, the ecarly decision on its implementation is
necegsary. (Fig., 5.6.4)

2) ‘The land price is expected to increase if the masterplan 1is
implemented, It is vnecessary therefore that for the other road
sections, the right~of-way should be acquired as soon as pos-
sible in order to reduce the cost in land acquisition. This
gshould include the road sections proposed for Phase 2 implemen-
tation since early action will enable land acquisition more
easily at a relative low cost. Land acquisition shall be made
1n consideratiOn with other infrastructure to minimize laand cost.
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3) Ample coordination and cooperation with the govermment agency in
- charge of environmental control should be sought for the control
and regulation of such environmental problems as nolse, . exhaust
gas, pollution etc.

4) . The. beach road should be closed to general vehicle traffic to
- make it available to pedestrian and bieycle traffic and a limited
number of public vehlele traffic. The general vehicle traffic
shall be diverted to the improved road section (I ~1),

"5) While some tentativé design criteria are listed in Table 5.6. 1,

- 1t ls vecommended that a more in depth study on any technieal

“problems shall be carried out at a later stage in order to ex
expedite 1mp]emenLaLion.

5.6,7° Phasing

At the T-1 road with four lanes, it is vecommended to install
only two lanes at the early stage, and to construct the remainder
at the time when traffic volume ilncreases to such an extent as to
jJuatlfy expanslon of the reoad., But the land acquisition for the
right of way shall be however done at the first stage 1f possible,

5.6.8 Technipél Descriptions

The. design ériteria follows tentatively the standard for the
national highway design and construction by which roads and streets
can be classified in eight categorical types.

No,  Name of way. ' .Category on. the standard

1 - Sukhumvit Highway Cléss PD, in Highway department
2 T-1 o Class Pi, ditto

3. T2 . Class $2, ditto

4 T-3 The beach road,

5 T4 _ The sidewalk,

6 © R-1- ' Class $2, 1n Highway department
7 R-2 Stfeet

8 R~3 Street

Table $,6.1 list the design criteria tentatively proposed for
application to the road and street network of the study area.
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8.7 ELECTRIC POWER SUPPLY SYSTEM

5.7.1 General

RElectric power supply system in the study area 18 represented
by distribution system and Bang Lamung Substation. On the planning
of electric power supply system the following basic requirements are
established. '

a.  Wigh qualicy «.. stable in voltage
b. High reliability . no interruptions

. Also 1t is required for high quality poter that the frequency
is stable. However as frequency is controlled by balance of supply
and consumptions, it is a problem of the power stations. After the
completion of the plan, electric power supply to the study area
will be stable in voltage and rare in Interruption, '

5.7.2 Existing S$ituation

‘Present conditions of electric power supply system in the study
area are as follows,

(a) Power Supply Network

Electrice power 1is now supplied by 115 kV transwmission line from
Bang Kapi Substation (S8) in Bangkok through Cha Choeng Sao

58, Chorburi 38, Sri Racha SS and Bang Lamung 58 which step
down voltage Into 22 kV to supply Pattaya area. The power
transmission line network is shown in Fig. 5.7.3. :

In this year, Ao Pai S5 will be connected to Bang Kapi SS by

230 kV ultra high tension transmission line. Thervefore it

will bLe not only sufficient for gsoutheast area demand such as
Pattaya area and Sattahip area but also the reltability of power
suoply will improve.

In future a proposed nuclear powar statlion may be constructed
at Ao Pai Bay 2 km apart form Sri Racha SS from where power
will be transmitted to Ao Pal 8S.

(b) Bang Laming SS
All the power demand on Pattaya {s supplied Fform Bang lLamung
S5, The old 12.5 MVA transformer had been recently changed up
to. the capacity of 25 MVA against overloads. The peak demand
on Pattaya area is now 11.8 MVA, and the bank capacity of Bang
Lamung S$ will be enough for a while.

(c} Distribution Lines

115 kV electric power is now stepped down inte 22 kV distribu-
ted voltage at Bang Lamung 88 then is distributed to hotels,
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restaurants, shops, houses, factories and Others'by'three feeder
1ines (F1, ¥2, F3) as shown in Plg, 5.7.4 aund Fig. 5.7.5.

Distribution system in Pattaya area 1s tree type single line
system which is simplest with low invqatimenqqus& but inferior
in reliability. Furthermore, distribution lines are longer

and 1iable to interferance by natural conditions such as tree
branches, snakes and salt by wind over-sea. .

Bang LémUng 85,
rl-»“-l-“vvﬂ" MMMMMM h-' ) . "
: ' 2 LIoky transmission line

I T

br o v ——— e -

trangformet

—————— . p——— — —— ——— A _ v B

: . 3
. Fl ' - ' _ All Pattaya area and
All ‘the hptels bétween Nipa ' .surrounding érea except
Lodgg and Sai@»Bayshore Hotel : ' " hotels along'Pattﬁya
as well as Asla Pattaya awd | F2 beach.

Royal Cliff Hotel _
| ALl the hotels between Nipa
 Lodge and Orchid Lodge

- Fig. 6.7.6 Existing Distribu'tit‘)n Network

- (d) Problems

 Fxisting distribution lines result in many interruptions {about
10 times & month), and once a digtribution line failure occura
4t takes about 2 hours mean repair’ tike, ~Such situation forces
. large congumers such as hotels to have their own large emer-
gency generators with a capacity of 50% of demand, which is
- extremely high comparing to the normal emergency countermeasure
© ~4n the world. ‘ B :
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Fig. 874 EXISTING DISTRIBUTION NETWORK
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5.7.3 Forecast of Power Demand

Pawer demand in Pattaya area was Eorecast for the follvwing Ltems.
a. Power demand by hotels _ ‘ ‘
by M e by houaes, shops, restaurants
e .”Qi:  "' by facilities '

The total power demand in each key year in Pattaya area is
: qummarizad ag £ollow3 and shown in Fig., 5. 7.6. :

| veari | ;.- 981 198 19%
Power deriaiid (KUY~ 14,600 -zo 150 44, 160

| The power damand is clasgified by area and also by consumers in
table 3. 7.1 and table 5.7.2. . _

) Table 5.7, 1 Power demand classified by area

Area ? 13§;= 1986 199

Na Kiba' . (RW) - 3,620 - 4,110 - 7,160
Pactaya beach " 8,810 - 10,230 13,330
CPattaya Nill - " 1,710 4,860 10,730
New south . " 80 950 12,940

fotal " 14,600 20,150 44,160

Table 5,7.2 Powet demand classified by cdnsﬁmers '

Avea 1981 1986 1996
Hotels KW 7,110 10,250 24,000
Mouseé, ﬁﬁoﬁs,f'- s L L et L
restaurants " 1160 6,430 14,320
Factlitdes "~ 1,50 . 1,700 4,070
Factordes . 1,770 1,770 1,770
Total " 14,600 0. 20,150 44,160
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Power demand(MW)

bank capacity

50 L
40 .
30
20 L
10 %
1976 1981 1986 © 1996

Fia. 5.7.8° Power Demand

5.7.4 Altexrnative Study

(a)

{(b)

Distrihution System

There are three possible alternative distribution aystems, namely

gingle line, loop line and apot network systems, and thelr
relative merits are listed in Table 5.7.3. :

The loop line connection and single line connection will be
applied according to the degree of load, The loop line comnec-
tion will be applied for blg consumers and public consumers in
high density area:such as Pattaya beach, Pattaya Hill and New
South area., The single -line comnection will be applied for low
density residential area. .

Wiring Method:

There will be 2 alternative wiring for feeder and service lines.
(Table 5.7.4).

a, overhead line
b. ‘underground line

Both wiring will be used together because single line is profi-

table for low density area by overhead and leop line 1s in harmony
with underground from the point of rellability and landscape.
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.5.?.5 Conclusion

(a)

Bang‘Lémung Sﬂbétatidn

”';with the fucure increase ‘of power demand, the bank capacity of

(b)

(c)

Bang Lamung which had already extended up to 25 MVA in February.
1977 agalnst overloads, will be further extended. The

__extgnsion schedule by phases will be as follows

~Phase 1. ¢ fhere will be no needs to extend bank . capacity

for an estimated demand of 20, 150 KW.

Phase 2 : An additional 25 MVA bank with the same facilities
“as the existing consisting of transformer, line
~switch, ¢ircult breaker and others will be installed.

115 KV Trangmission Line

115 Kv transmission line between Ao Pai $S and Bang Lamung $S
hag a capacity of 120 MVA and feeds not only Pattaya area but

" also the southern area such.as Sattahip and Rayong., On the

assumption that power demand on the southern area will not
increase so rapidly as Pattaya area, it will not be necessary
to extend the 115 KV transmission line between Ao Pal 85 and
Bang Lamung SS even with the extension of Bang Lamung bank
capacity. : '

Distribution Lines
1) PBasis

The following countermeasure will be considered to maintain
disbribution lines in high reliabilicy.

i) Feader lines will be wired underground to prevent
natural disturbance such as broken tree branches,
snakes and salt by wind over seas.

.ii)' Feeder lines will be wired in loop line connection
‘against any chance of line failure.

iii);‘Where_léop l1né connection is not feasible for tech-
- nlcal and aconomical reasons, the power will be
supplied by 2 different feeders.

iv) - Different feeders will be tied through circuilt switch
to cope with fallure.

v) Single 1ine feeders will be completely prevented from
natural disturbance by cutting trees, adding more
"insulators and retransmitting after 1 minute inter-
ruptlons,

'5-95



2)

Disbribucion method

Pasically power supply to hotels, high density commercial
area, amenity core and public facilitles will be ' féd by
underground loop line connection. Power supply Lo low

 density residential area aud’ Na Klua atea will be overhead

)

single Iive.

The distrlbution method’ for the undergtound loop line is .

'_shown in Fig S 7. 7and explained below._

1) Power will be fed frOm Bang Lanang ss by 3 phase,
50 Hz, 22 kv underground loop line o

11) ALl CQnsumers Will'be Cdnnectéd'to 1oop line.
1i1) All hotels will have privaLe substatiOn which step

down 22 kV into 3 phase, 4 wire, 50 Hz. 380/220V .
service voltage L

':iv) Distribution units for 1ow tension consumers will ba

'_inqtalled around high density area.f_f: o

.- Baag lanung st

distribat fon onilt

 Fig. B, 7 7 Loop Line Connection

'Underground lines

'7Underground line will consist of conduit pipes, handho]eq

or manholes and 22 kv, 3 conductors cross linked polyethy-

- lene {insulated cables. Conduit pipes will be, constructed
‘along roads and handholes. or manholes will ba constructed

' each 200 meters long for power cable conhection or corner.

CFig. 5 7 g shows the configuration of Lhe undergrOUnd 1lines.

1~é—-t|nn B

RAK™ ‘ .
) ———protector plate

7] .%.f‘;'pl:llﬁl wiva cable

@m —wgondui pipe.

N [ @@ @ .;._ﬁ,potut'r cnble

e Peics
1200 °
=900 -

,:'rf

Hg578”WmﬁCms&ﬂmnﬁUMmmwMme
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l &j

Disttibution routes

:f‘Though siﬁgle line feeders wi]l be wired step by etep in
1ine with increased in demand, loop ldne feeders shall be

0 wired previously taking into account of future demand,

'_because 1L will be difficult for additional demand to be

cohiected in loop line without any area limitation. As for
the route of loop iine feeders, they shall be wired
Lheoretically 1in ‘different ‘routes to.. prevent Anterruptions

by cdnduit fallure caused. by for. dnstance congtraction

- ;pickers.- However, actually a part of ‘loop: 1ine feeder
Ewill be: wired in aame ‘conduil route. for the reason that
‘as ‘investiment cost of .underground line is very hdgh, it

is profitable to collocate loop line’ feeder in samé con-

" duit route to the extent that it does not reduce reliability.
The distribution route 18 shown in Fig 5. 7 1 for each
-phase. ' :

“Phase'l;'_zz kY Loop 1ine will be conatructed for Pattaya

. stage 1 beach, Additional conduit pipes which will be

5)

" uséd for Pattaya hill Icop line and Pattaya New
' ‘South loop line as is shown in Fig, 5.7.2 will be
'previousiy constructed to reduce investment

Phase 1; '22 kV 100p line will. be constructed for Pattaya

Stage 2° Hill, - - Since conduit route which s the same
‘with:Pattaye beach loop line will have been con-
structed in stage l,only cables will be wired.

Phése 2: 22 kV 1oop line will be conetructed for New South.

Distribution unit

.:Distributicn units willl:e installed and branched from loop
line instead of transformers in single line feeders.

Distribution units will intake 22 kV cables then step dowm
into low tension (380 V/220 V) and supply to consumers in
high dansity area such as restauraunts, shops, and houses.

‘Distribution unit will consist of line switches, circuit

breaker%, transformer and distribution board,

22 kV-eV cables will be wired through manholes or handholes,

- as showm in Eig.S A
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Fig. 6.7.9 Distribution Unit

T trdnéfn'mcrs' . '/fence
cilrenit B <!i.stl‘.i_but'.ion
_ hreaker _ bnard '
p{{ _
y/ “handhole \ [/Q[? Q\VF Qv =
’ 77 //////// ///////// //
.6) Servicé.iinegron%umclg | o

Service lines to restaurants, shops and others will be
supplied through handholes or manholes from distribution

 board, Low tension power, which 13 380 V by line voltage

WDJCLL Lzt

7)

- and 220 V by phase voltage, will be served through dis-

tributfon switch to houses, shops, restaurants, and street
lighting as shown in Fig. 5.7.10.

Fig. 57,10 Service Lines

distribution

board

street lighifling

houses

From distribution unit

Loop line protection
Pilot wiré ﬁrotection system will be needed for loop line

protection; Pilot wire cable will be constructed along
power cables as shown in Flg. 5.7.11.
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Fig. 65.7.11 -Loop Line Protection

[

{

5.7.6 Recommendations.

a)

)

¢)

22kV power cable

. V4
/ pllot wirecable \\
/ \

@;)protcetion

relay

llS-kV Transmission Line,

~

distribution unit or
private substation

Though 115 kV transiission line will not need to be extenﬂed, it
is recommendable that additional 3 phase circuit on existing tower

be constructed to maintain

work.

high reliability in the tree type net-

Installation of Fmergency Generator.

.Alchough reliability of power supply will be.imﬁroved by loop line

and underground wiring, emergency generator should be installed at
important facilities or public consumers such as hotels, water

supply facilities, telecommunication facilities. As for hotels,
power supply to the following load shall be maintained by private
emergency generators.

a.

Lighting

Elevatér
" Waiter supply &

gewage pump
Ventilétion fan
Fire fighting pump
Fire alarm

Controi powex

1 ALL

L
H

More than 1/5 of total lighting
facilitles

About 173 of tetal elevator
All

Required fans
All
All

Hence, the tatal demand on emergency generator will be less than
30 % of private substation capacity.

Requirement For Hotel Substation.

The existing hoﬁels along Pattaya beachwhich are supplied by 22
kV overhead lines shall be remodeled to intake 22 kV underground

line.

Furthermore, as 22 kV loop line is planned one more cir-

cult breaker and protection equipment shall be added in phase 1,

as shown in ¥ig.

5.7.12,



Fig. &1125meﬁmhmnfm&ﬂowlSMnmﬁoh

- $ ?Zk?”ﬁndergrOHnd line

22kv aoverhead livne L IR Lo ! I

o R T g_-lr_;' . ﬁnm
l,--no-a----- -.s......,..._..,..,f,k_] — -' rwhé-—--’m-—-mm—- ‘-nn—:

S . E;f'{ . - protection G -7 . J ;i
' R relay T 8T Hoted
‘ . remodel ;
]
to load o - to load

5}?.7, Technical Descriptious.

:a)*?érifefié'for“forecaSt.

S )

 Hoce1s;

:Standafd_peak power consumptloﬁ-in 1ntérnationa1.fesort
‘hotels in the world is 0.03 kW/m2 for Lighting loads and
0.05 kW/m2 for air counditioning loads. The standard size

of hotel room in Pattaya beach is estimated to be 45 m?
cluding -common spaces and ancillary facility area. The peak
power demand on a room will thus be 3.6 kW, Multiplying this
unit pedk demand by the number of rooms, the capaclity of
private substation in a hotel will be calculated. '

However, for the peak demand on Bang Lamung 5S, a demand
factor must be considered taking into account the occupancy
etc., which is 0.5 for international regort hotel. Thus
unit demand per hotel room will be 1,8 kW (2,25 kVA),

For instance, a standard hotel (300 rooms)} will have the

7 following private substation and power demand.

: pr;vat9 §ubséation ; }OQ_roqms.x'3,6_kHIr¢om = 1,080 kv

~ power demand 1300 rooms x 1.8 kH/room = 540 ki
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<*__2ﬁ.'HOUses, shops, restaurants

‘ ;v-Basically power demand by houses, shops, restaurants etc,
- which are classifled as small consumer (under 6 kW and 6 kW
e 300 kW) was ‘forecast proporLional to the increase of po-
. tgnﬁypalation. According to data by a private company in _
S January 1977, the total demand by these small CONSUMers,
- wﬁich numbers about 6, ?00 consumers, is 2,820 kW. -The av-
}“erage pOW9r consumption per. parson in Pattaya area is cal-
“culated to be 0.08 kM. This unit demand will Lncrease in

3'3{iﬂ'-pace with Lhe improvement of ]1v1ng standard as follows.

| HE S o976 1981 1986 199
-{increase facLor ' .0 1.28 - 1,63 2.65
’-unit demand (kw/paraon) 0.08' 0.1 0.13 0,21

5.?.8f;K6~L5nfléldnd :

a)

b) .

General._--

,1here ib no. electric power supply in Ko Lan Island now except for
private ‘generators. On the planuing of electric power supply
'_syétem the same basic policy as that for Pattaya area is adopted

Forecast of power demand

The power demand in the Island was forecast for the following items,

A, power demand by hotels

b, power demand for: residential and commercial use.

'Herein the: criLeria for foreuast is the same as that for Pattaya
-.-beach, = The escimatcd power demand in each phase will be as

Vfollowa. __ .

| Year 1981 1986 1996
‘Power demand (kW) 340 770 1,030
Power- demand (kVA) ;j 450 1,000 1,300

The power demand is claasified by consumers as follows:

Consumers -f_"f,‘:lggl 1986 1996

Hotel use -~ - (kW) 150 . 450 450
Commercial use (kW) 30 60 120

Residential use (k) 160 260 460

Total - (kW) 340 770 1,030

5101



Fig. 5.?.13 Electric Power Supply System

22KV Distribution
Lines {Overhead)
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¢) Conclusion.

i)  Power station by dlesel generators will be constructed at
Ko Lan Vac. Co. on Ko Lan Island for the reason that power
supply from Bang Lamung S5 by means of submarine cable is
not feasible in view of very high investment cost. Further~
more, submarine cable is liable to be exposed to water pre-
ssure, corrosion, electrical corrosion, frictional exhaustion
and disturbance by fishing boat.

i1) ' Diesel generators will be installed in the power station.
A pair of diesel generators will be needed taking into ac-
- count the perlodical maintenance of diesel englue at an in-
terval of once in six months, '

phase 1, 2 sets of 750 kVA diesel generators will be in-

stage 1~ sthlled and operated simultaneously. During peri-
odical maintenance of one, the other generator will-
supply power demand.

phase 1, 1 set of 750 kVA diesel generator will be added to
stage 2 meet lncreased power demand.

The - relaLionship between power demand and capacity of gener-
ators is follows.

1981 1986 1986

power demand (kVA) 450 1,000 1,300
true capacity  (KVA) 750 1,500 1,500
spare capacity (kVA) 750 750 750
Total (kVA) 1,500 . 2,250 2,250

(750 x 25%%%) (750 x 3%%%%) (750 x 35°%%)

111} Distribution system in Ko Lan Island will be single line
for the reason that distribution line is not 8o long and
there will be no big conaumers.

Power in Ko Lan Island will be supplied by 22 kV overhead
singlé line along the road, then stepped down to service
voltage by pole transformers, (Flg. 5.7.13)

Iv) Hotels in Ko Lan will be served at low tension (380 V} 1in
view of the small consumptioms. {A standard hotel having 80
rooms will congume about 140 kW),

v) . The fellowing countermeasure will be adopted to prevent
failure of distyibution lines,

a. Insulators will be Installed against interference by salt.

b. 9ree branches near distribution lines will be always cut.
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5.8

 TELECOMMUNICATION SYSTEM

5.8.1 _Cénérél _

The LelecommunicatiOn quLem in Lhe masterplan is represented by
combined telephons system and radio 1inks,. The combined telephone

' system consists of telephone system for internattonal calls and

domestic calls, and Telex system for message, transmisaion. The vadio
links are used for trunk lines of this combined talephone system‘

On the plauning of telecommunication eystem, the following threo
basic requiremente are adOpted

a. Clear oo high quality of'tfanémissioh; _
b. Stable ... high reliability even dhring'speciélly h§avy_traffic
c. Speedy vv. low link blocking probability'énd no walting time.

. This will mean that interpational awnd domestic calls between
Pattaya area including Ko Lan Island and all countries in the world,

" Bangkok and other provinces will be served speedily, stably and

clearly by direct dial system. (Operators will be required for
international calls only at International Telephone Exchange Station
in Bangkok.) :

5.8.2 Present Conditions

The existing conditions of telecommunication system in the study
area are as follows: ‘

{a) General

- The telecommunication system available at present in Pattaya is
a combined telephone system and radio links. The combined

. telephona system provides gervices for domestic calls and also
‘international calls and Telex service via Bangkok.

{b} Telephone Netwark

:fhe telephone netWork is, as shown 1n Fig. 5.8.3, a atar type

natwork centered-on the Bangkok  supervisory station and 18 not

a direct dlal system but a waiting qutem handled by attendant
r'operators.' : : -

| :fcj fTrunk Liﬂes

,,<The Pattaya Exchange Station has 8 tyunk lines to .Chonburi
~Station, which is connected to Bangkok Station by 34 trunk
-llnes, and has 2 direct trunk linee to Bangkok Station
._through Chionburd . Station.a ,
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LEGEND

PHASE 1 — STAGE 1

wvemss PHASE 1 — STAGE 2

s | PHASE 2 -
- 1200p" means 0.6 mm .x_ 1,200.péir_ bf Colour.Code
Polye_th‘yl'e‘na Cable. o . | o

FIG 5.8.1 TELEPHONE FEEDER CABLE ROUTE
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smmnmeme  PHASE 2

FIG 5.8.2 CONSTRUGTION OF CONDUIT PIPES

FOR TELEPHONE FEEDER CABLES

5-107




Bangkok

Chachoeng Sao

ﬁdngkok

Ba n'g Saeri
2 Gﬁ_trunk tiies
Chounburi

PATTAYA

' Sattahip " Ravong
Pattaya : L

Fig. 5.8.3 Existing Telephone Network
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(@) |

(e}

(£)

Exchange

- The exchange capaéity of Pattaya Station is 1,600 1ines, of ‘which

802 lines are used for hotels, restauraunts, shops, clinics, -

houses and government offices and 25 lines are for speclal uses

such ag for V,TI.P. and 183 lines serve as spare. This ‘situation
is shown on Fig. 5.8.4, :

Fig. 5.8.'4 Number of City Lines and Trunk Linas

" ve Chorhur! Cxchanae

Tol Nfflceldl

l‘utwa Fxch\ngo
———E publie telephone{d

- e spACe {183}

| Covernent of fices
(i

K special usel?s)

liotvl=tfriy ) e pad JORY ’
b/ S ; ) ’ © oeibera(1M

stnpe, - estagrants ete (WA}

Problens

With regards to the traffic, local call service in the study area
such as from hotels to restaurants, from houses to shops is not

complete but is generally satisfactory. However, long distance

calls (connected to Bangkok or through Bangkok) are not
satisfactory because of 45 minutes of mean waiting time. This
unsatisfactory situation {s due to the lack of trunk lines bet-
ween Bangkok Station and Pattaya.

" Expansion Plan by Telephone Organization of Thailand (TOT)

" ToT has now in hand "The Long Distance Telephone Plant Project

{1972 - 1979)" in "The Economic Development Project of the "TOT",
in which the trunk lipes will be increased in number by the
end of 1979 through provision of long distance equipment such as

- microwave link.  The detatls of Lhe prejact are a8 follows,

Link o S No. of trunk lines
'Bangkok - Chonburi:--i 300 lines
_Chonbdri - Pattaya - 39 lines
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(8)

“‘ro solve the problems of long waiting time for long distance
calls an urgent plan is also made to incresse the number of trunk

lines (12 trunk lines) by provision of radio link,
Télex énd.Intérnatibnél Calls

The Communication Authori:y of ‘Thailand iq respongible Eor the
international telephone service and Telex service other than
domestic telephone service, Every hotel and subscriber in Pattaya
is able to call overseas via International Telephone Exchange

in Bangkok, Beside international calls, Telex service ig also

: available and ave installed at major hotels in Pattaya now.

However, these hotels are long distance subscribers connected to
Bangkok domestic Telex _exchange becauee of no line concentra-
tor at Pattaya Station.

5.8.3 Fofecast of Demand

(a)

Forecast of City-Lines

The number of city lines (suchribers) in Pattaya area was
esLimated by the following 1Lams

a. ‘telephone demand by hotels

b. telephone demand by lodges

¢, telephone demaund by commercial facilities
d. telephone demand by residents

‘e. - Installation of public telephones

The resultant number of city lines required for each phase at
Pattaya Station is estimated as follows, and shown in Fig. 5.8.5,

1981 1986 1996
No. of clty lines 1,800 2,600 5,700

{line)

These numbers of city lines are classified by area and subscribers
in Table 5.8.1 and 5.8,2,

Table 5.8.1 Number of city lines classified by area

1981 1986 1998
‘Na Klua 500 650 1,160
Pattaya beach 1,010 1,300 1,790
Patraya Hill 80 350 870
‘New South ‘ 190 90 910
Government use 110 160 320
Ko Lan 10 10 10

Total (lines) 1,800 2,560 5,060
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Table 5.8.2 MNumber of city lines'ﬁlassified‘by subéttibers 

1981 1986 1996

Hotel use 300 320 670
lodge use - 270790
”Commeréial uge S 170 3 1,010 - 1,800- T

Resident ial use .- 580 o 750 = 1{400
Government use 110 160 - 320
_Public telephone 40 50 80

. Total (lines) = 1,800 2,560 5,060

Fig. 5.8.6 T.eiephona Damand

. Telephone demand

(city Llines)

6,000 L

: 5,200
3,000 B ~ exchange éapaciﬁy' .
4,000 \\ 4,000
3,000

: - 2, 600
2,000 -
1,000 .

L 4 T B
1976 . 1981 1986 S : 1996
(b) TFotecast of Telex

. Telex sets will be tnstalled in standard hotels of over 300

rooms In-size. e

The_humber of Telex sets waere forecast as follows to meet the
requirement of increase in hotel rooms. '

. Number of Telex sets

Area 1981 . 1986 1996
' Pattaya 12 13 98

‘Kolan. 1. 3 3
Cotetal 13 16 31
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“(e) Foreqast-df Trunk Lines

The number of trunk lines between Pattaya Statfon and Chonﬁuri

Station Is calculated from the number of city lines and the

“nunber of Telex sets.

 . Aasuming that calls craffic unit per éubscriber,.outgoing or

incoming at Pattaya Statlon 18 0.02 Erlang, the number of

" trunk lines {s estimated by multiplying the number of c¢ity

lines by this calls traffic unit, ~ Using the Erlang B table
(probability = 0.01), the number of trunk lines is calculated
ag follows. .

. R 1981 1986 1996
No. of trunk lines for telephone 48 66 119
(1lines) . N

The trunk lines for Telex set is calculated on the condition
that automatic line concentrator 1s installed at Pattaya Station,
and the results are as follows: :

1981 1986 1996

“No. of'tfunk lines fof Telex 4 6 10

(lines) B

The total trunk lines between Pattaya and Chonburi Station will
therefore be aa follows,
1981 1986 1996

Total No. of trunk lines 52 72 129
{lines)

5.8.4 Summary:on the Telecommunication System

(a)

Telephone Exchange

The telephone exchange at Pattaya Station will be Improved in
Stage 1, phase 1 and be extended in Stage 2, phase 1 and phase 2
for the following reasons. .

a) It will be difficult without interrupting the existiag tele-~
phone service to remodel the existing system to direct dial
system and to add trunks for trunk lines,

b) An exchange room will be newly constructed for future demand
80 that thare will be no interruption of service in extend-
ing the exchange.

c) lHaving 2 exchanges in a station by adding new exchange to
the existing 18 complicated and not a good system technically.
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(b)

The existing exchange which 1s too. big for Ko Lan requiremenL
will be removed to same provincc where no direct dial system
will. be needed R ._ A -uﬁs: o . i

'Phase 1; Fxchange ¥ oo combined with microwave and UHF qhe1~

staga 1 ter and towet will be nowly constructed,
: "~ The exlsting exchange having 1,600 lines:capacity
. will be:upgraded to new cross»bar type:-exchange
" which will have: 5,200 lines capacity and 1,800 lines
~will be actually installed to serve 1 800 sub~
scribers. S ‘

Phase l;. An additional 800 Iines will be added to serve

' _stage 2_}. 2, 600 Subscriberﬂ

" Phase 2: Together with the in01ease of te]ephone demand, an

additional 2,600 lines will be installéd up to
full capacity (5,200 1ines) by steps of 500 lines
‘fot 600 lines.

Fxchange Network

The telephone exch&ﬁgé network around Pattaya Area will be plan-

ned to be the same with the exlsting except for the addition of
a Ko Lan Station subordinated to Pattava Station,'aa shown
1n Fig. 5.8, 6

Fig. 5.8.6 Telephone Exchange Network

Bangkok.

~Chachoenpsao

- '(';h.onlm'fif

-+ Bang Saen -/ "\ Ban Bang

~ Patlava

Ko 1an

' Sattahip Ravong
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The Pattaya StaLiOn including Ko lan Station and . Chonburi
Station shall be direct dial relsy qLaLion without any attendant

i Pefatoys.j
";chf}Feeder LinegT

'xiTelephone ‘cables sie’ classified £o feedet 1ineq and distribu-
tlon linea. Feeder lines will be wired in bundle from Pattaya
... Station to where aubscriberq gather, then wired to distribu-
“tlon line to serve to ‘sybscribers. Fecder lines will be divided
”to 6 feeders from Pattaya Station as shown in Fig. 5.8.1,

a. Feeder Lines for Na Klua

b, AT Pattaya north
e, ' - % " Pattaya beach
code " Pattays H1LL
e.. " New South hotel area
£, : " New South residential area

As for wiring, overheadﬁlines'énd_ﬁnderground lines will be
planned, Overhead lines which are put to electric power dis-
tribution pole will be economical whexe pairs of cable are not
so large in number, = However, the reliability is lower than
. underground lines because. of the posgsibility of car-crush to
pole or fire of houses nearby. It is also less desirable form
the point of aesthetics, On the other hand, underground lines
vhich will require larger investment will be’'rellable and will
be profitable where lines are in bundle.
Therefore, feeder lines will be wired underground along the
Pattaya beach, the main access roads where no electric pole
will be allowed aud near Pattaya Station where feeder lines
will be supplied concentrically.
Standard cross section of underground feeder lines are shown
 4in Fig..5.8.7, with bandholes ot manholes to be constructed
" at 500 meters interval, :

| Fig. 6.8.7 Underground Feedar Line

;ooomm

—— [FRR

L .

‘protection
plate

Conduu piper "'9@ O
- lOO /// - s

:t'oleph()no cable
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(d)

(e)

Telex System

Telex demand will increase with that of hotel rooms. As number
of Telex sets is estimated to increase up to 31 by the end of 1994,
Telex automatic line concentrator will be installed at- Pattaya
Station, which will be linked to Bangkok Domestic Felex Exchan-

ge, as shown in Fig.: 5.8.8, :

Phase 1;  Automatic line conéentrator which accommodates 24
stage 1 = Telex subscribers and has 8 trunk lines in capacity
' will be lustalled at Pattaya Station.

Phase 1 Telex demand’ will be adequately gerved: by automatic
stage 2 line concentrator installed in stage 1,
Phase 2: - The same automatic line concentrator will be added,

_and subsequently doubled.

Fig. 5._8.8 Telex System

Bangkok Domesiic Telex Exchawnge )
T Pattays Avtomabic -

Line Concentrator

] ’///AD
trunk “E;NO

Lrmak tines

o lLon
subscribers

Pattava subsceibers

Radio Links

Two radio links will be constructed to gerve full telecommuni-

cation for Pattaya. .
One is the Pattaya - Chonburl microwave link and the other isg

the Pattaya -~ Ko Lan UHF link,
a. Pattaya - Chonburi microwave link

Together with the increase of telephone demand and Telex
demand, the following trunk lines between Pattaya Station
and Chonburi Repeater Station will be needed, as seen in
Fig. 5.8.9 and Fig. 5.8.10,

1981 1986 1996
No. of trunk lines 52 _ 72 129

(1ines)

Though existing trunk lines are linked to Chonburi and
directly to Bangkok by mecans of cable carrier equipment,
-1t 1s most reasonable to construct microwave link in such
number of trunk lines and long distance other than cable

carrier, coaxial carrier and PCM carrier.
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Phase 13 Microwave link will be constructed between

stagae 1 Pattaya Station and Chonburi Repeator Station.

' At Pattaya Station, a tower and a shelter, which
will be used cowmonly with Pattaya - Ko Lan UHF
iink, transmitter/receiver, multiplex carrier
equipment, non~break power supply equipment and
parabolic antenna will be newly constructed. At
Chonburi Repeater Station, only transmitter/
receiver, multiplex cartier equipment and antenna
will be provided, because a tower, shelter and
non-break power supply equipment will have been
contstructed unde: "The Long Distance Telephone
Plant Project 1972 ~ 1979)" in "The Economic

Development Proiect of the ToT"
In terms of capacity, a 300 channels type

mitter/receiver will be enough. As for multi-
plex carrier equipment, 60 channels of 240 channels
capacity will be actually installed.

Phase 1; An additional 12 channels {(for a total of 72

Stage 2 channels) will be installed to the multiplex

cerrier equipment at both gtations,

Phase 2:  An additlonal 60 channels (in total 132 chamnels)
' will be fnstalled to the multiplex carvier
equipment at both stations.

Pattaya - Ko Lan UNF Link

As the result of alternative study, it is proposed that
subscribers in Ko Lan 1sland will be accommodated in a Ko
Lan Station to be provided., The following number of trunk
lines between Pattaya Stacion and Ko Lan TIsland will be
needed, :

1981 1986 1996

No. of trunk lines W 11 12
{line)

For this purpose, UHF link (400 Mhz band) will be wost
sultable, as seen in Fig, 5.8.9 and Fig. 5.8.10.

Phage 1} At Pattaya Station, transmitter/receiver, multi-
Stage 1 plex carrier equipment and antenna will be instal-
led, As mentioned before, Lower, shelter and
non-break power supply equipment will be
commonly used with the microwave link. _
At ¥o Lan Island, shelter and tower will be newly
conatructed at Ko Lan Vacation Co area in which
tvansmiter/receiver, carrier equipment and non-
break power supply equipment will be installed.
The capacity of chaunels will be 24 channels, of
which 12 channels will be actually installed.

5~-117



Fig.' 58.9 Telecmnmunication Systom

Bangkok station

Sionburi station -

h
J

Pattava station..

HEF bink
{

Ko Lan station

Lerend
O Repeator station
Fxchange

‘““*"‘““) Placned radio link -

e Bxisting cable carriler link

)y ‘-Rﬂrlf_o Link under costruction(ToT)
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Phase 1, staga 2 and No need for any expansion.
Phase 21 S '

(f) . International Telephone

- Speedy, clear, stable international calls between Pattaya areca

. and all counLries will be wade avallable by means of Pattaya
exchange and new trunk lines through International relephone
Exchange in Bangkok. :

(8) Recommeudations
1) The existing cable carrier link will remain as it is,
because it 1is useful as tanden link between Pattaya Station
~and Bangkok Statlion and 15 useful to maintain high relia-
bility between Pattaya SLation and Chonburi Secacton,
{(Fig. 5.8.11) _
Fig. 5.8.11 Usage of Existing Cable Carriar Link

Bangkok Station .

honburi station

/-

tandenm 1ink /

2 routes

——M-= ;. Microwave 1ink
(T s Cable carrier ek

Pattaya Station

The cable carrier to Sattahip, Rayong ete. will also be
maintained

11) More study must be made concerning microwave propagation
between Chonburi Station and Pattaya Station with profile
map. UUF Link will be feaaible conceraing UHF radio
propagation,

5.8,5 Technical DéSCriptions .
(a) C:iﬁaria for Forecast
- 1) Hotel -

" A standard hotel with 300 vooms is assumed to have 360
cextension lines for tourists and employees.
- Study. indicdtes that the standard calls traffic (mean
incoming and outgoing ecalls traffic through city lines)
" in international hotels in the world is 0.033 Erlang per
extension line. Consequently calls traffic at a hotel in
Pattaya is estimated to be 12 Erlang in line with an
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international hotel. Thus the number of city lines at a
hotel totals 24 lines i{vcluding 3 public telephones and 1

Telex set,fappiyihg the Erlang B table, (Probabillity is 0.01),

A1) Residential and commercial use:

‘The growth factor of telephone in Pantaya 1s estimated

 taking into account the planned ToT project, fulure GNP
and' In¢crease in population.  The unlt demand will be cal-
culated by multiplying the growth factor by present unit

demand

Present 1981 1986 1996
Growth factor 100 145 - 1.60. 1.98
Gotolporoom. G000 005 006
izgigﬁsgigin?se S 0.01 0,005 0016 0.02

111) frunk lines

.Ca]ls traffic standard is estimated to be 0,02 Erlang per
subscriber in Pattaya.

- 5.8,6 Ko Lan Island

{a)

f {b)

Farecast of City Linee

The number of city lines in Ko Lan Island was forecast 1n the

same way as that for Pattaya area., The criteria is the same
except for hotels becausge a hotel in Ko lLan Igland will be

smaller in scale.’ As a regsult, the number of city lines in
‘each phase will be as follows.

1981 1986 1996
No. of city lines 70 100 130

' (line)

Fdrecast of Trunk Lines

By the same calculation as that for Pattaya Station, the number .
of truuk lines for telaephone is calculated. Adding 4 special
use trunk lines such as for police and Telex use, the number of
trunk lines in total between Pattaya Station and Ko Lan Station
will be as follows. '

1981 1986 1996
" No. of truck lines (Fotal) 10 11 12 (lines)
" (Telephone) = © 7 8

" (Telex & other) 4 4
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Ae) -

(d)y

(e}

(f)

Alternative Study

There would be 2 possible alternative systems for'telephOne
~ service to Ko Lan subscribers,

One 1s to install an exchange in Ko Tan Island,.in which all
subscribers will be accommodated and will be linked to Pattaya

S gtation by trunk lines. The another is to accommodate all

* subacribers In the Pattaya exchange where all the city lines
‘wil)l be transmitted and received. (Table 5.8.3).

Cdnclusion

Allfthe-telecommuuigatiOn system in Ko Lan Island will be com-
pleted in Phase 1, Stage 1, and there will be no requirement

for expansion up to 1996, (Fig. 5.8.12, 5.8.13)

1)  Tramsmitter/recelver site will consist of a shelter with
'~ .a tower to be constriucted at Ko Lan Vacatlon Co. area,
in which transmitter/recelver, exchange and power supply
. equipmant will be accommodated. o

11) Ko Lan exchange ﬁhich will have a 150 lines capacity,

cross-bar type, will be installed to accommodate 130
subscribers up to the year 1996,

i111) - The exchange will be linked to Pactaya Exchange Station
. by 12 trunk lines. .

1v) Peeder lines to Subscribers in Ko Lan Island will be

connected through electric poles along the road to Tavan
beach, Tien beach, Samae beach and resideantial area.

Technical Descriptions -

. The criceria fof_city Iines of Vo Lan will differ from that

of Pattaya Beach, because the hotel in Ko lan Island ts rather
small in size. A hotel having 80 rooms will have 100 extension
lines., Therefore calls trafflc for the hotel will be 3.3
Erlang. This will need 10 city lines including ! public-tele-
phone.

fcmporary Fac{lities

There 1s at present no telecommunication connecting between
Patitaya and Ko Lan, but the need for such commection is imminent,
It is therefore worth considering the provision of the tempoiyary
facility before completion of the UHF liank, to the police, elinie
and other publie facilities by linking Ko Lan Island with Pattaya
exchange by VHF radlo link, so that these users may be accomodat-
ed in Pattaya exchange through VHF radio. (Fig. 5.8.16).
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Telephone Feeder Cable

UHF Link
o Pattaya

0w o0 1000,

Fig. 5.8.12 Telecommunication System
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59 MARINA AND PORT FACILITIES

5.9;1‘-Cenerél‘

Solie fishing #illages with pilers arc located around the project

_areé.j They are just picérs without break-water because of very calm
wave conditions. Fishermen's bouses are built above gsea water

" togethey with plers, The fighermen's village in South Pattaya has
developed into the downtown area of the resort following tourism -
development which has taken place over the past years. Although
about 20 fishing boats are still working off-shore for Pattaya and
using the plers, most of the fishing boats at Pattaya, Na Klua and
Ko Lian have been converted inte excursion boats, . :

" Now theré are many boats and vessels related Lo tourist acti-

vities in Pattaya, including excursion boats, motor boats, scootor
boats and sailing boats. These boats directly are launched fyom the
beach and are moorved near the shore.  From the point of safety and
convenience; 1t 1s necessary to provide suitable and adequate facil-
it les for boarding and unboarding passengers and for mooring all
boats and vegsels as well as to control sea-surface usage.

5.9.2 Planning Concept

. The basic ﬁlahning concept to accomodate all boats is shown as

follows:

1) Port fécilities should harmeonize with natural beauty of Pattaya.

Zj' Port plan should coordinate with the control plan for watex
surface usage.

3y Tt i$ necéssafy.to Iimit the number of high speed boats such as
motor hoats and scooter boats to within the existing number,

4) Excursion boats should be reduced to less than the existing
number; and the increased demand in future should be met by
scheduled passenger boat service.

5) _Ali boéts-shoUld be controlled through a license system to main-

" tain the safe and comfortable use.

" No bodts shbdld'be allowéd'ﬁi;hout mooring plers or storage

6)

“houses,

5.9.3 Port location and its character

- The proposed port locations are as shown in Fig. 5.9.1 which

were decided raking into consideration the control plan of sea sur-
face usage and the convenience in access for users. Basically, most
of the excursion boats will be accommodated in the main port which

is located at the sea side of the downtown area. The present number
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of excursion boats is so large that another mooring facilities named
- the North port will be provided at the north-end of Pattaya beach.
By prepaving two port facilitles in Pattaya beach, counvenient
access for tourist will be obtalned and: excessive facility at one
location will be avoided in order to maintain the beautiful setting
of Pattaya beach. As for motor boats, scooter boats, launching
yamps will be coneLrucLed at the maln port and North port, A new
south port is planned to serve tourist in the new development area
which is planned to be iwmplemented in Phase 2.

(a)- Main port

The existing downtown area is planned te be improved to become

the main amenity core and the existing restaurants and shops

on the sea side will be removed for this purpose. The main

port being planned i{n this study will function as the key touriat

spot for acean-activities in coordination with the inland amenity

core. There now exist some pilers serving the fishermen and 20

fishing boats are stil) in operation., Therefore the main port
plan should take into consideration the construction phasing

for rvenewal of existing plers.

(b) North port

Though the North port which is plamned to be developed newly

at the north end of Pattaya beach has about the same charvacter

as the main port, this port will have more important function

in relation to ocean activities and serve mainly the internation-
al tourists, There is a beautiful hill at the back to this port,
and (the port in view) from the hill will become more attractive.

(¢) South port
In phase 2, the new hotel area will be developed. In order to
make this into a more attractive touriat apot, a artificial

lagoon 1s prOposed and it will be utilized also as mooring
facilicies.

5.9.4  Port capacity

The existing number of boats related to tourism is shown as

foliowss: -
Number Length of boat Mooring depth
Excursilon boat 150 { big 15-20™ 2-2,5%
amall 8-10" "
Motor boat . . - 50 3~ 5" "
Scooter boat 60 3" i
sail boat 100 3- 5"

To estimate the future demand, the following assumptions are
made and the results are shown.
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(a) The users of excurslion boats demand will increase proportionally
to the increase in the number of visitors to Pattraya; and wost
-of the excursion boats will be.-hived for trips to Ko Lan. - There-
fore, if scheduled passenger boat service to Ko Lan 1g provided,
it is possible to keep or reduce the existing number of excursion
boats. i S L . ‘

(b) By assuming the participation rate 1n each activity as calcu-
' lated in the section o6it tourism demand, the needs for motor

boats, scooter boats and sail boats are estimated. .

Taking into

consideration the needs, the number of boats was determined
accordint to planning policy which 1equires reducing existing
number of boats .

Accommodation plan- S

a,

Main Port
Ltems _ 1986 1996
" Excursion boats 75 ~ 75 boats
Fishing boats Of fshore 10 ‘.17_
Deap sea 7 13
Powetr boats 20 33
Scooter Boats 20 10
Sail boats 10 18
Feﬁfy boats Large 1l 2
- Small’ 2 A
Skilled fishing boats 20 20
Notrth Port |
Items 1986 1996
: Excursioh‘boaté 35 35
Fishing boats offshore 7 10
Power boats o 20 20
.Scooter boats 20 10
satl boats s 10
Fefry boats Large - 1
R - Small . 2
South Port
Items 1986 1996
Excursion boats 40
Fishing boats offshore 10
.- Power boats 10
JSailoboata' 10
1

- :Forry'ﬁoata “Small
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.5.9.5' Consideration for design and construction

(a)

(b)

Main Port

The design for Lhe maln port will be influenced to a large

~extent by the demolition plan of the existing fishermen's facil-

1ties, sea sidé restaurants and shops. In the renewal plan of
existing downtown, although removal of all sea side facilities
is proposed; the time schedule for the renewal cannot yet he
clearly defined, But it is a high priority to provide passen-
gers with plers to board and unboard safely. The main port

.should be so planned that the infiuonce of the demolition plan

s minimized.

In this study, two basic design concepts were studied and thesge
plans are shown in Fig. 5.9.2 and 5.9.3. Plan A in Fig: 5.9.2
permits more diversified use and architect could design more
freely to make an attractive tourist spot, but the construction
cost 1s 20% higher than the Plan B. Technically, the proposed
artificial igland might cause toubolo phenomenon and a careful
considerations are necessary (o prevent undesirable transfor-

mation of the beach alignment,

In Plan A, sand may be conveyed behind the artificial island by
wave actions and comsequently the adjacent beach might be
excded, But the anticipated wave action is not so strong and
this problem could be solved through replenishment of sand. The
Plan B would be more desirable from the technical point of view.

‘But it is difficult to avold the feeling of monotony. On con-

dition that sufficient fund is available, the Plan A would be
more preferable to provide an attractive tourist spot as part
of the main amenity core.

North Port

The new north port is proposed at the north end of Pattaya

beach to supplement the function of the main port. The hinter-
land is utilized by hotels which are mainly for foreign tourists.
Unlike the main port where the concentration of day-trip visitors
is anticipated, the novth port would serve mostly the night
staying tourists. Although the north port would have almost

the same function as the main port, it will play a more inter-
national role with a quiet atmosphere., As there i{s a headland
which continues to the hill at the back, it will provide beauti-

ful scenery when incorporated with port facilities.

As shown in Fig. 5.9.4, vrubber mound type mole used for access
to mooring facilities is proposed instead of main piers because
hard structure like concrete pler does wot fit the beautiful

‘scenery of the headland and will be unsightly to swimmers and

boat users near north port, especially at low tide. Technically
there might he gome difficulties in dredging and piling because
of the rock bed extending from the headland. Therefore boriug
sutvey will be nceded in the feasibility study stage., Periodi-
cal dredging work may he required to maintain the water depth
for access and wooring because of sand movement.
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5.9.6

(a)

(b)

South port

The area immediately south of the Pattava H1ll is proposed as the
new hotel area for further development and water facilities as a
means of recreation will be necessary. Bulb the coastal waters

of this area are not suitable for providing mooring facilties

1n nature Yecause of relatively vough sea "ouditton in summer
caused by strong southwest winds and the scenery of this area
shows a lack of variety with plain land and long but monotonous
beach. Considering the above factors, artificial intakes and
lagoon are proposed as the best solution both from the architee-
tual and engineering point of view as shown in Fig, 5.9.5. In

this plan more detailed study about sand movement should be

conducted to maintain the depth of access channels to the lagoon
and. to deal with any possible undesirable changes to the adjacent
beach. Basing on the new data from this study, ‘capaclty and

the type of boats may be reexamined.

Design conditions for protective structures and mooring facilities.

Tide .

The records of tides obtained at the tide gauge station of Ko
Kichang are given below.

H.H.W.L = +1.80 m
H.W. L = 40,94 n
M.S.L = 20,00 m
L.W.L = -0.97 wm
L.L.W.L = =2.48 m

Wave condlitions

Ko Phai and Ko Lan shelters the proposed harbor sites of the
main and north port from the incident waves caused by the pouth~
west and west wind. The most severe wave condition is given by
the northwest wind. The incident wave may be calculated by the
Bredshneider's method as follows:

conditions for the wind wave calculation

Wind direction northwest
Wind velocity 13M/gec
Fetch . " 90 Km

The results are B 1/3 = 1.8 m and T 1/3 = 5.0 sec. The incident
wave height obtained by Bredsh Bredshneider's method will be
modifyed by the refraction effect when approaching the harbor
site at a estimated refraction. coefficient of about 0.5.

The design wave height 0.5 % 1.8 = 0.9 m., In this wave helght
calculation, the maximum wind velocity recorded at Ko Sichang was
used even though the data to show the duration were not availa-
ble. - If the changes of the wind velocities with time were
given, more accurate calculation would be obtained. Presumably,
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the actual duration of the maximum wind velocity would be rela-
Lively short comparing with the minimum duration which was
assumed in this caleulation. Furthermore, the recorded
maximum wave height along the Chonburi coast was of the order
of 1,5 m, The propesed site of the South port, on the other

~hand, has no shelter from the wave attack caused by the southwest
wind and the longest fetch toward the southwest. The same
~method was used to forcast the wave height as follows:

Cénditions for the wind wave claculation

Wind direction southwest
Wind velocity 20 m/sec
Fetch _ - 130 km

The results are H 1/3 = 3.3 m and T 1/3 = 7 secconds

5.9.7 Considerations for design criteria

{a)

Protective works

There has been no damage by waves to the existing mooring facil-
ities which are without any breakwater. The calculated wave
height is.also not so high. Therefore, the main port and north
port will not need any provision of breakwaters. But the wave

condition is 8o rough at the south port as calculated in the

previous section that an artificial lagoon will give the best

- -solution on condition that careful attention will be paid to
~water quality problems, A long-term observation on sand move-

ment is required for the design of protective structures,
especially in sandy beach like the proposed harbor sites. Other~
wise, protective structures should be planned so as to allow

some modification to cope with undesirable sand movement phenomena.

Considerations concerning sandmovement problems are as follows:

1) TWorth port

After the construction of the main mole and north mole which
will extend from the end of the main mole to the north,
careful observation should be made concerning the accumula-
tion of sand., If a large amount of sand is trapped by the
main mole, the jetty located at the south end will be
extended up to the necessary length to prevent the sand
movement.

2) Main port

Behind the artificial island, some accumulation of sand may
occur and the adjacent beach may be eroded. But the wave

action 1s not so severe that this will not be a serious
problem,
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Fig. 5.9.6 Riprap Type Revetment.
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Fig, 5.9.7{1) Berthing System in the Main Port

Fig. 65.9.7(2) Berthing System in the North Port
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(b)

{e)

7 3) South port:

Ev@n_though-jetties to prevent sand movement and mafntain.
the water depth of the access channel will be constructed,
periodical dredgings might be required. '

Wigh regard Lo revetments, riprap type as shown in Fig,
5.9.6 would be desirable in looks as the main tourist spot
and construction cost is generally cheap compared with
~other types. - In the main port, stairways for tourists to
- reach tha sea water will be provided in some places of
the riprap revetment, '

~ The elevations of these structures are given below:

Landfill o 42,5 m above .S, L
Island at the Maln port "
Mole at the North port

Jetties ' +1.5 m above M.S5.1

Berthing facilities

:.Thé'typicai'berﬁhing facilities are shown in Fig. 5.9.7. The

proposed berthing system will consist of fixed main piers and
floating finger plers held in place by anchor piles. The

floating berths will be comnected to the main piers by gangways.

In the first construction phase, the main pler withour finger
piers and some f[loating piers at the end of main piers for
boating will be provided,

. A transient dock to accommodate boat users and a loading dock

with jib crane and electric hoist will be provided.

Dimensions of berthing facilities are shown ag follows:

Width of main pilers 3.6 m
Width of finger pler 1.5 m
Elevation of main piers +2.0 m

Havigational consideratiouns

“The access channel and mooring area will have a project depth

of Sm (from M.S.IL datum). This project depth was decided by
condidering existing excutrsion boats and the tidal range. Clear
watervays between ends of slips will bz a minimum of 1.75 times

‘the length of the longest slip. In this master plan, the dis-

tance between main plers was assumed as follows:

$1ip length = 15 m
Clear wateyway = 30 m

The distance between main piers will be 30 m + 30 m = 60 m

The design and constvuction of appropriate aids to navigation
will be provided by the Harbor Department
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{d)

_(e)

‘Harbor administration

The bullding for harbot administlation will be located at the
Island of the main port, The buildiug will be a gingleﬂlevel
unit, accommodating the harbor adminisanLion facilities, a
chand]ety and a snack bal. :

Utilities

S

2)

3)

Waters

it is deriable that water will be supplied to the harbor
sufficiently clear and pure for consumption and in enough
guantity and pressure for fire fighting. Near the launching

.ramp a wash area will be installed.

Sewerage and Refuse

The sewage of the boat harbor should be collected and dis~
posed of 1into a sanitary disposal system. In addition, a
unit for emptying on- board wastes will be provided.

CollecLiOn and diqposal of refuse will be provided for by
recepLac]es conveniently located near the berths. These
receptacles will help control insects and rodents and should
be deqigned 80 as to enhance the appearance of the ports.

- Power and Telephong

Power for the administration building, concessions, area

“lighting, and berthing slips will be provided, and the slips

will be provided with receptacles. But it 1s not intended
that the full capacity of the receptacle be utilized, as the
basis for providing power to the slipa is for minor repair
work.
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HAPTER 6 ECONOMIC AND FINANCIAL EVALUATION

T ALY, development plans have Lo be proved economlcally viable
._';5éf§t¢-nhe,;mplementacion.canjbe jusfifiéd} In other words, the
L toLa goste, of the projects should be amply exceeded by the antict-
. pated -Hﬁggmic_rgturﬁ,'Whethgr,diteqtlot tndivect, [rom Lhe point'

o 6f patiohal economy, - i

.Epﬁgﬁfbiééﬁﬁaﬂﬁéfe §Vfiﬁ@héialuféturn-cén'be anticipated in the |
,“ggg@;og;¢¢y§uye,fche-finﬂﬁciﬂl~Viab111tY of the projects have also

i to-be: assesged to ensure that the investment will not result in a

7f]é1ﬁ5hc1g1,1qssjto thé operating body,

: o ‘;;n.thiSfchaptetilan'econqmic.and-finﬂ“Cial evaluation of the
“proposed development plan of Pattaya is made, The economic evalua-
tfon.will coyer all proposed luvestments for the complete luplemen-
o JLgaggqngof;th¢‘maﬂtﬁfplaﬂ§:1“01“d1“8 the c¢ost on the infrastructure:
2T projects, the public sector investments on other tourist facilities
‘anﬂﬁﬁﬂblicjfaﬁilitiestﬂa“d also the necessary private gector invest-
ments elther for_proQisiOn;of;tourist‘facilities or for construction
of the local community. - -

;‘f’fihs the egtimétea at-this”masterplan stage are inevitably rough,
tt. 18 dimportant that a more refined calculation be made at the

" Feasibility Study stage based on the estimates of a smaller range

_‘of eror, For the masterplam, the costs for the lanfrastructive pro-

. jects ave estimated to an accuracy of +30%Z, whereas all other cost

- astimates for the public and the private sectors are made to an ac-

- curaey of 40%.. . .
42 ECONOMIC EVALUATION

_6;2.1;,C1é§alficéti§nfof.Thg-?rbjecﬁ
. There are many ﬁtbjééts'propdéed in the masterplan, and they
~ may béclassified 1uta the{fo11owing categories.
(a)u=ihfrg§txucturé:ﬁréjécté |

"~ Thesa ‘are the project which have to be invested by the government,
. ~_-and include hoth the projects from which a revenue can be ex-
_gf?pegted;wsuch_aa'water,aupply.and electrical power supply and
. .-glso project where no ravenue is anticipated such as road and
. gtreet system and storm water drainage, :
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(b) Public sector investment Group 1

This category covers the government Investment projects, other
than Infrastructure, of elthev public or tourist facllities
from which no revenue {s expected, such as parks, community
center, information center etce, K

(¢) Public sector investment Group 11

This comsists of projects which are self-sustalning through
revenue receipt, but are grouped under public sector fnvestment
from the consideration that public investment in these projects
may better ensure the quality and level of service. Such inland
activities as aquarium, handicraft center and museum are includ-
ed in this category. These projects may, if necessary, be
invested by the private sector through concesgsion and put under
the supervision of the authority.

{d) Private sector investment Group I

This group includes the private Investment in projects on a com-
mercial basis for the purpose of gaining a profit, such as hotels,
restaurants etc.

(e} Private sector investment Group 11

This covers the private sector projects for the community such
as housing units, private bungalows etc,

6.2.2 Cost Esﬁimates

The costs to be considered 1n economic evaluation include the con-
struction cost and operation and maintenance cost,

{a) Construction cost

The total construction costs of all projects in all the above

5 categories are considered. The breakdown by years is made
based on the years when the cost will be incurred at sach year,
The tax components are deducted from the costs,

Table 6.2.1 to 6.2.3 summarize the total construction costs
for the implementation of the masterplan,

(b) Operation and maintenance costs

The operation and maintenance costs are estimated only for the
infrastructure projeéts and the public gector investment Group
I project.  The self-sustaining projects are not included for
the reason that these costs are recoverable through revenue
receipt,

Tables 6.2.4 to 6.2.6 summarize the operation and maintenance
costs, '
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(c)

Total costg

~ The total costs of all ftems including both the construction

cost and operation and maintenance cogts by years are summari?ed

~dn Table 6,2,7.

6, ? 3 Bconomic Benefits

Whereas in the pmogress report a preliminary ccanomic analyei%

‘was made by estimating the net gain in receipt from tourist income
and, in ordev to obtain a microscoplc estimation of the economic
benefit, considering the multiplies factor at this stage, the economic
benefit is move conservatively computed for the fo]]owing two items.

(a)

(b}

The net foreign exchange earning

~ From the total earning through the feceipt from tourists, the

net foreign exchange earning 1s calculated by deducting the
foreign exchange loss in the construction of the projects and
also the foreign currency portion of the operation and malnte-

‘nance costs Incurred by both the public and the private sectors.

The operating profit of the touwism tudustry

Of the expenditure of the tourists, only the operating profit
portion of the tourism industry is enumerated as the net economic
benefit, deducting all costs to be incurred by the industry.

1t may be noted that of the operating cost components of the
courism industry, a portion for personnel expenses may also be
accounted as economlc benefits to the economy. lowever, from

the fact that the portion is small and that 1t 1is difficult to
analyse the costs incurred by the individuals for deriving

the income, this portion is neglected to ensure the calculation

to be on the safe side,

 Table 6.2.8 lists the economic benefit by years,

6.2.4 Other Assumbtions in Bconomic Evaluation

(1)

Period of analysis : 30 years (up to the year 2006)

The masterplan is prepared for a target year of 20 years (up to
1996), and many of the projects are scheduled to be completed by
1986 to meet demand up to 1996, Should the same 20 years be
adopted as the analyais period, it will mean that some of the
proiects will be 1in operation for only 10 years within the
analysis period. To make a better coverage of these Phase 2
projects, the analysis period is set at 30 years from now ar

10 years after completion of the Thase 2 projects,
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Table 6.2.7 Cost Estimate of Total Cost of All Repérts
i fainla lL.an Island .
in Mainland & Ko Lan Islas (Million Baht)

Year Mainland - Ko Lan Island - _ Grand Total

Public{Private | Total

boen

Public tPrivate} Total PuBIlc private | Total

S, i e e = e w e o e [

1977 30.30 663! 96.61 3.0] 3.9| 6.97( 33.3] 70.21 1635
78 | 250.9] 66.11 317.0, 5.6 3.9 9.5 256.5] 70.0} 3265
79 | 399.9] 66.1| 466.0| 4.8] 3.9 | 87 | 40471 70.0) 474.7
80 | 408.1| 74.6| 482.7) S8.4| 3.8 |62.2 | 466.5| 8.4 544.9
81 | 260.81 74,5 335.3| 10.2| 3.7 {13.9 | 27L.0] 78.2 349.2
82 | 105.4 146.1| 251.5] 11.2] 27.3(38.3 | 116.6] 173.2| 289.8
83 95.0! 146.0| 241.0] 13.3] 27.1]40.4 | 108.3] 173.1| 281.4
84 89,21 154.4 1 243.6] 12.7| 26.9139.6{ 101.9]| 181.3] 283.2
85 | 317.0] 154.0! 471.0) 21.9| 26.9|48.8 | 338.9{ 180.9( 519.8
86 | 200.7| 145.1| 345.8| l4.2{ 26.9|4l.1| 214.9} 172.0] 386.9
87 | 138.1 331.5| 469.6] 13.8| 3.1|16.9] 15L.9] 334.6] 486.5
88 | 137.90 331.5| 469.41 13.8| 3.0]16.8 | 15L.7| 334.5| 486.2
89 | 137.8] 33L.4| 469.20 13.8] 0.7 [14.5 | 151.6) 332.1| 483.7
90 | 137.1] 348.9] 486.0] 13.9) 0.7|14.6| 151.0] 349.6] 500.6
o1 | 137.0] 346.1| 483.1] 13,91 0.7|14.6] 150.9| 346.8} 497.7
92 | 119.00 330.9| 449.91 14.9} 0.7]15.6| 133.9| 33L.6[ 465.5
93 | 117.9] 330.7| 448.6] 14.01 0,7} 14.7 | 13L.9] 33L.4| 463.3
94 | 121.4] 330.7] 452,31} 14.0| 0,7 14,7 135.4] 3314 466.8
95 | 127.5] 330.4 457.9] 14,1] 0.7] 14,8 | 14),6| 33L.1| 472.7
96 | 126.8] 330.3| 457.1| 14.2{ 0.7 149 141.0] 33L.0| 472.0

97 | 7001 -~} 7001 13090 - {139 8.0 -1 84.0
98 | 70.1 -t 70.a] 13.9] - [13.9] 840 -1 8.0
99 | 701 4 70.1f 1309 - [ 13.9] 840 - 840
2000 | 70.1 -1 702} 1390 < a9 sa0p - 84.0
1| 702 - 70 139 - Luzof saof - | 840

2t 7001 - -] 703 1390 - | 13.9] 84.0 - 84,0

31 70l -] 70| 139 - | 13.9] 840 -1 840

4 208 - | 7001 13,9 - 1 13.91 84.0 - 84,0
5| 70 .| 70.1 1309 - | 13.9| sa0f - | 840

6| ‘701" - | 0.1 3.9 - |13.9| 840 - - | 840

totall| 4,158.8 4,435.6(8,594.4] 434.7] 165.8|600.5 4,593.54,601.4{9,194.9
Notes: L. Public consists of Infrastructure cost and cost ol Public Other
Investments. o
2. Public includes construction, Land and Operation & Maintenance
cost, and Private includes Construction and Land cost.
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Table 6,2,9 FEconomic rate of return
: ' (Million Baht)

E Discount Rate 20% B _Discount'Rate 30%wmw

Year iZ:iSLW Benefit Dis"t Biﬁgted DISP. d q:g;t ziﬁgﬁed Do~
Cose Faoror | 1veste | O aEit | Factor| TVOSL | enatis

10771 1055 | 23.4|.8333 | 86.2 | 18.5] .7692 | 79.6 | 18.0
78| 326.5|  28.0].6944 | 226.7 | 19.4] 5917 193,2 | 166
79 | a74.7| (12.9|.5787 | 2747 (=) 7.5 4552 | 216.1 | (-)5.9
80|~ 544.9 9.3 | .4823 | 262.8 45| 3501 | 190.81 3.3
81| 349.2| 218.8].4019 | 140.3 | 87.9] .2693 94.0 | s8.9
82 | 289.8 376.2 | .3349 97.1 | 126.0] 20722 |  60.07| 779
83 | 281.4 506,91 ,2791 | 78.5 | 141.5| .159% 44.9 | 80.8
8o | 283.2|  659.01 .2326 65.9 | 153.3] .1226 3.7 | 80.8
85 | s19.8 777.4 | .1938 | 100.7 | 150.7| .0943 49.0 | 73.3
86 | 2386.9 961.7 1 1615 | 62.5 | 155.3] .0725 28.1 | 69.7
87 | 486.5| 1,073.7| .1346 65.5 | 144.5{ .0558 27.1 | 59.9
88 | 486.2 | 1,225.3) .1122 s4.6 | 137.5| .0620 | 20,9 | s2.6
go | 483.7] 1,383.2].0035 | 4s.2 | 129.3] .0330 16,0 | 45.6
90 | 500.6 | 1,544.2| .0779 39.0 | 120.3) .0254 12.7 | 39.2
91 | 497.7 ] 1,726.3 | .0649 32.9 | 112.0} 0095 | 9.7 | 33.7
92 | 465.5 | 1,847.1] .0541 25,2 99.9| ,0150 7.0 | 27.7
93 | 463.3 | 1,963.0| 0451 20,9 88.5| .0116 5.4 | 22.8
9 | 466.8 | 2,078.9| 0376 17.6 78.2 | .0089 6.2 | 185
95 1 472.7 | 2,195.1| 0313 [  14.8 68.7| .0068 3.2 | 14.9
9% | 472.0§ 2,335.4 | 0261 12.3 61.0] ,0053 2.5 | 12.4
07.0 - 84.0 | 2,463.6| 0217 | 1.8 53,51 0040 0.3 9.9
98 |  84.0 | 2,463.6|.0181 | 1,5 |  44.6| 0031 0.3 7.0
99 84.0 | 2,463,6.,0151 | 1.3 | 37.2 .0024 0.2 5.9
2000 | - 84,0 | 2,463.6 ] .0L26 1.1 31,0 .0018 0.2 b
RS 84.0 | 2,463.5.| .0105 0,9 25.9| ,0014 0.1 3.4
2 84.0 | 2,463.5|.0087 | 0.7 21,4} 0011 0.1 2.7

3| 84,0 2,463,5 | .0073 0.6 18,0} 0008 0.1 2.0
4| 84.0 | 2,463,5| ,0061 0.5 15.0] ,0006 | 0.1 1.5
5| s4.0f 2,463.5[,0050 | 0.4 | 12.6{ .0005 - | 1.2
6| 4.0 2,463,51.0062 | 0.4 | 10,3| ,0004 . 1.0
Total|9,194.9 |45,555.4 | - 1,732.0 |2,160.0 1,100.5 | 840

Economic Rate of Return: 26%

6-12




(ii) Items of analysis

Basically, the internal rate of return is the main {tem of
analysis. llowever, in the process: of analysis the B/C ratio
and the net present worth are also obtained as by products of
'Lhe IRR calculation at different diqcounL rates,

6.2.5 Results of Analysis

8.3

The discounted cost stream and_beﬁafit stream at discount rates
of 20% and 30% by year are listed in Table 6.2.9,

It is seen that at a discount rate of 20%, the present worth of
costs comes to 1,732 milllon baht and the present worth of benefits
1s 2,160 million baht so that the net present worth is +428 million
bath. The benefit/cost ratic at the 20% discount rate will there-
fore be 1.25,

The internal rate of return is calculated at 26%.

The high internal rate of return indicates that the implemen-
tation of the tourism development of Pattaya is highly Feasible from

the point of national economy, It 1s recommended therefore that on

condition that-the financial viability is also verified, the impla-
mentation of the development according to the masterplan should be
carried out starting with feasibility studies on the projects of
high- priority.

FINANGIAL EVALUATION

6.3.1 Scope of Pinancial Fvaluation

The financial evaluation is necessary to asseas the financial
viability of the projects., 1In this respect, the effort will be
concentrated on the investment by the public sector. The following
three different cases are considered in financial evaluation,

(a) Water supply project

The water supply project is one single project among the
infrastructure projects in the group of first priority for

- which a revenue receipt can be expected and it is important
to establish the financial viabllity of this project by itself.

(b) Water supply and sewerage projects

The other project listed in the first priority group is
the sewerage system project. As it 18 difficult to charge
the useras of a sewerage system, it {8 proposed that a
financial evaluation be made on the asgsumption that the
cost: for the water supply and sewerage projects will be
financially recoveled together through the revenue of the

6-13



Table 6.3.1 Cost B

stimate of Water Supply System &-Sewerge System in Malunlang

A{Milifons Bahi)

" Mater Supply Svsten . Seweraga System . Grﬁnd Toli.'n'l
Yoar { Con- thperas Cone T opera- ‘Cnn:_ ”Pu!‘_h_ﬁ__a___ﬁ

sirue=| Land | tion & : struc- [ Land | tlen & struc~ | Land . cdon &
Libn | Cost Miainte- foltal 1 .ifon Cost Maintoe~ Total § tion Cosi Hainte<] Totay

Cost nancy : Cast aance C okt nince

Bt fout Cost

iz - - - - - - . R - - -
18] 416 | - . ite| 9.0 | - - 9.0 s06 |, - - 50,6
79 | 1070 | 1.5 1.7, 10,27 54,2 8.9 0.3 C63.4 ] 162§ 104 2.0 11
g0 | 112.3 - 1.7 e | se. - 0.3 58,4 | 170.4 - 2.0 172.4
81| s8.9 - 1.7 6.6 30.9 - 6.3 31,2 89.8 - 2.0 91.8
82 3.3 - 4.5 7.8 2.4 - 1.2 5.6 5.7 - 7.7 13.%
83 1.] . Wt 8.0 2.4 - 1.3 $.? 5.7 - 8.0 13,7
a4 3.2 - 5.1 8.3 2.3 - 3.5 5.8 5.5 - 8.6 4.1
85 ] 26.2 : 5.4 3.6 19,8 5.8 1.6 20,2 | 46.0 5.8 4.0 60,2
36 | 261 . 5.6 | w.7f o197 | - 3.7 2| ass |- oy | s
87 1 10.8 | - 6.0 16.8]) 8.3 | - 4.0 123 19 | - | 100 29.1
88 | -10.8 - C6.4 17,2 8.2 - “.2 12,4 19.0 - 0.6 [ 294
59 | 10,8 - 6.8 17.6 ER - 4,4 12.5 | 1809 - 1.2 30.1
90 { 10.8 - 7.z 18,0 8.1 - 4.b 12,7 | 18.9 - 1.8 30.7
311 10.8 - 7.6 18.4 2.1 - .9 13.0 | 18.9 - 12.5 3.4
92 | 10.8 - 8.0 18.8 3.3 - 5.2 13,1 | 18,9 - 13.2 32.1
93| w07 | - 8.4 wal| o osa - s usle| ase | - 13.9 3.7
9 | 10.6 - 8.8 19.4 8.1 - 5.9 1.0 | 18,7 - 14.7 334
95 | 106 | - 3.6 .2 8. - 6.2 way | oy | - 15.8 .5
96 | 10,6 - 10.2 2008 | 8.1 - 6.6 14,0 | 187 - 16.8 35,5
97 - - 10,2 10.2 - - 6.6 6.6 - - 16.8 16.4
98 - - 10.2 1.7 - - 5.6 A - - 16.8 16,8
99 - - 10,2 10.2 - - 5.6 6.6 - - 16.8 16.%
000 | - - 30,2 0.2 - . b6 6.6 ] - T 16,8
1 - - 10.2 10.2 - - 6.6 6.6 . - 16.8 16.8
2 - - 10.2 0.2 - - b6 f.6, - - 16.8 16.8
3 - - 16,2 10,2 - - 6.6 6.6 - - i6.8 16.3
4 . - 10,2 10,2 - . 6.6 6.6 - - 16.8 16.8
s |- « 002 0.2 - . 6.6 | 66| - - 16.3 16.8
6| - < 10 [P e - 5.4 6.6 | - - |as.s 16.8|
voral| 489.2 | 1.5l aakg | o720 | asoon [ a7 fads.y o 43005 | 76908 | 16,2 | aer,1 1026
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(c)

water cousumptjon. It is anticipated that in this case due to-
the inérease In cost, it will not be financially viable to re-
cover the cost through only the revenue receipt of water supply,
and government subsidy is deemed necessary to make the two

"projects financlally viable.

The extant of-the'subsidy'requircd will be calculated,

All projécts to be undertaken by Pattaya Tourism Development
Corporation

In the subsequent chapter, it is proposed that a Pattaya Tourism
Development Corporation be egtablished for the implementation

"of the public sector projects. The financial viability of the

development corporation is also evaluated to ascertain that all

{nvestments on public sector projecta can be financially recovered,

6.3;2_IWater'supply project

(a)

Costs

_1he cost Ltems include the construction cost, land cost and

operation and mafntenance costs., The tax component for construc-
tion is excluded on the agssumption that being an infrastructure

. project, tax exemption from the Bureau of Investment will be

(b

()

made. applicable,

1he costs summarized by years are shown on the left hand columns
of Table 6.3.1,

Revenue

The revenue will be the receipt from the water consumption which

18 obtained by assuming the unit rate of water charge on the

congumers. To determine the financially feasible rate of water
charge, alternative cases were studied for unit rates,

1 In all cases, the unit rate of water charge to residentlal
consumers 1s fixed at 2 baht/m3 which is about the average
rate in Bangkok and also_the existing rate 1u Bang Lamung.

11) For consumption by hotels, the four different unlt rates
of 5 baht, 7 baht, 10 baht and 13 baht/m3 were adopted for
alternative studies.

Tables 6.3.2 and 6.3.3 1ist the annual water consumption in both
the mainland Pattaya and the Ko Lan Tsland., Table 6.3.4 summarizes
the annual revenue for water consumption for the four different
cases of unit rates, '

Financlal evaluation
The calculation on financial return of the water supply project

i1s as shown from Table 6.3.5 to 6,3.8 for the 4 cases and
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Table 6,3.2 Estimate of Amwual Quantity of Water' Congumption in Mainland

Baeheovys =
Hotel o L Residens One day Tvipper : : villa Industry . LHOFFIR)
of which @ L@ e (CabsE) | - of which (6 ey [ Ly [awn Ly ) ®t | oo {x @ @& @ ey (s) (RxS) w " Wxv) | Tocal tiec
vear . W lgg)u Demand Ha?Z: : ﬁ'gzzpan- zﬁ;va- B’::er (F)m Ynit Hater S::g:l iz;vn- xi’:} No, vaie | Mater - 32'3:& EE;\,“H et E? Unic Vater 3:::::‘ Egiva— Ni? 3:::?1 f:;va_ NS:) _ Eztor;i
votal | Target | Demond |(@3/4) | Dossnd fey ble Denand . Demand [ Deoaad | ponnng fote | waeer | O Demand | Peoand | yonand fble fater [Hoyse | MR f RO | bemans fote | werer [warer | pemapa [ble | wacer (107n37y)
Roons | Booms ] (adiv.dy a0dadin)| 2y [ravte [0dadp(Total | Tarset | (/| /) | 4g3 37 Racto | penaa | FIPRO €M) L M barndyf ratto [ pecaps | BTG Y [ 033y satto | bemona | vemand | 103mdsyd atto | pemany - ¢
_ : tx) - Popuis t'{,f:‘“” . @ |in3ndy . : {ny | 13y Ul e ] a3 %) 103
1977 - - T . - - - - - . _ . . - _ _ - . - - - - - - - - . - - - - . -
2 - - - - . - . - . . o . . . ) } B} o - - - - - - - - . . R R _ )
19 - - - - - - - |- . R R R _ R R . - . - - - - - - R - . . . _ . .
ELR - : - - - - - - . N . . ; . . - - N - - - - - - - - - - . .
ar| 3520 2,089 2.9 6,058 [ 2,211 80 &0 1415 48,660 | 29,00 26 | s.200] 249y | so | 2,300 sse0) e w0 | an2 30 i - - - - - - 5,000 | 1,825 80 1,460 3,968
82 3 2,492 g0 B0, 1,595 ' 1,152 g0 ] 2,522 ' ' 150 | 80 12 - - - - - - 1,825 80 1,460 4,103
83 : - 2,808 | 80 80 ! 1,79 23,320 | sa 2,656 161 g0 | e - - - e - T 1,823 80 | 1.0 4,245
B4 3,165 80 - 80 2,026 3,696 80 2,197 i & 137 - - - - - - 1,825 80 1,460 4,394
93 ’ 3,567 { 80 80 2,283 1,680 | 80 2.5 |- 182 80 146 - - - - - - 1,825 8¢ { 1,460 4,551
1381-86 ] . 198} -86 E : 1981-86 ]
. 12,7 _ 5.3 - 6.3 R _
8| s,050] 3,800 2.9 {u,0mf 4,026 80 80 { 2,517 {58,100 | 48,321 220 { 10,630 3,880 | so | 3,000 | 7.500] 70 310 193 26 150 W0 2.9 1,080 194 50 197 | s,000| 1,825 80 1,460 4,915
87| ©a,461.] 8o 80 2,855 Caan o s 13,007 201 g | 183 452 50 226 1,828 8o | 1,460 5,146
88 . 4,943 80 | 80 | 3,164 ' : : a7 | o 3,502 _ 216 8 irn | 519 50 260 1,825 a0 1,450 5,395
§9 5,417 8D 80 3,505 . . 4,48 80 3,718 €29 80 131 ) 596 50 798 1,825 290 1,460 5,659
90 . . 6,069 80 . 80 3,886 . 4,936 80 3,949 ] ‘ . 242 80 104 ' 684 50 ¥z 1,825 89 1,460 5,943
_ 198691 _ - . 1986-91 . _ 1986-91 o
_ 10.8 o 6.7 - 5.9 :
91| 6,950 6,350 29 [18,220] 6,123 D) 80 4,303 fe9,150 [ 62,378 { 230 [.aa,3s0] 5,238 | 90 5,150 {10,000 70 -} 00 236 30 205 740 2.9 2,150 785 50 393 | s,000 ] 1,825 8o 1,460 6,248
0 o . . 7,120 50 80 . 4,552 | . 5,458 80 4,366 265 &0 it ' 85 50 426 1,325 80 1,460 6,464
o) C 7540 0 20 w826 |- : 5,687 90 4,350 218 80 - 220 977 50 461 £,825 80 1,460 6,691
94 7,985 89 80 s, 10 - _ 5,026 | 80 | 4,141 ' ' 785 80 228 : 988 50 500 1,825 20 1,460 5,929
g5 _ 3,456 80 20 stz | 6,175 | 80 4,940 | ) e 8¢ A : 1,083 so [ 542 1,825 20 | 1,560 7,579
‘ 1991296 ) ' : 1991-96] o ‘199198 |
o . ‘ 5.9 : : . 4.2 : : q 1.7
96 | 8,450 g,450 2.9 |[24;5t0| 8,96 80 80 s,725 |eo,200 | 73,378 | 260 | 17,610 ‘6,428 | 80 | S,142 [12,000| 10 840 307 80 26 {1,110 2.9 | a,220 | 1,178 50 a8 5,000 | 1,825 80 1,460 7,636
9? " o B " LL] " n " ALl ] " " " " " " "
98 : " " " o _ . " . _ " i " - “ " " “ " “
33 " u LA «“ " " " " " . " " " " Cw “ n
2000 " " " - " " " " " ' " " " " w " .
\ " W " " n " " n " " " " . u " "
2 n “ 1l " " " L " " " ” " " " b n o
3 ! " " «“ " " v " " " " " " “ " " “ "
& n " * st " " i " " “ " " " " “ “ “
5 ) " " " " * " " " " " " " " " " o .
2 S e . _ S SO BUN BER E— ' N I N I . " S DA
Total : o : . Inz.eee | 110,233 $,322 10,113 17,960 163,628

Noter 1. - Amnual Nater Demand is enleutatéd on e basls of 365 days to a year. 1270 o
2. "Varget vooms of Hotel in 1981 ave calciélsted basdd on vequired roons in 1981, f.e. 2,300 x yiggy » 2,089 roons

. ”3.-' iﬁe added ﬁ‘g\ires {n the éohm_m of Annwal-Water Demand ghow the average annusl fncrease race fz)_-
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Table 6.3.4 Tstimate of Revenue from Water Consumption in Mainland & Ko Tan Island

{Thousands Baht)

Case I . (gri‘;z:‘s_' ; :::::;:]) Case TF (:‘:;z:s ; :z:;:;::;) case 111 (:12;;‘13 "2) g::’::;:)) . Case TV (:;?It;s:'s . lg 22::.){::;)
Year Mainland : Ko Lan lsland Hainmr.-d ~ Ko Lan Ysland i B Main]an.d . Ko Lan Isl.and : Hainland Ko Lan Ialand

oW S (8 N w1 {0y (c+b) £) (Fy foret B | o orat

. Sub- _ . Sube otal : . Sube Sub- - Tot al . Sub- - Sub-. Jotal Sub-- Sub~ Total

Hotcl others’ Total Hotel gthers Tatal Hotel Others Total totel Others Tatal Rotel Others Total Hotek Others Total ) Hote} Others Total Hotel Others Total

1977 - - - - - . - - T N T N _ B B R ; N '_ e N : - - ; N - T .
3 - - - - - - - - . - . _ ) _ . . - - - - - - - - . - - - - -
19 - - - . - - - - . . . - - - - . - - - - - - - - - - - -
B0 - - - - - - - - . . - - - _ - - - - - - - - - - - - - - -
81 7,075 71,936 15,011 210 805 - 1,075 | 16,086 | 9,995 17,841 178’ 1,083 |~ 19,024 ) 14,150 22,086 540 1,365 | 23,431 ) 18,395 25,90 702 1,507 [ 27,838
gz | 7,915 $,206 | 16,181 340 860 1,200 | 17,381 | 11,165 19,371 476 t,336 | 20,707 | 15,950 . 26,156 “a0 1,560 | 25,696 | 20,733 28,941 334 1,744 | 30,685
83| 8,985 8,490 17,425 a5 910 1,335 | 18,810 | 12,579 21,069 595 1,505 | 22,57 | 17,970 26,460 50 1,760 | 28,220 | 23,381 31,851 | 1,105 2,015 | 33,866
R4 | 10,130 8,788 | 13,918 515 375 1,510 | 20,428 | 14,182 . 22,97 749 1,724 | 24,69 | 20,260 29,008 | .1,000 2,065 | 31,093 | 26,338 35,826 | },391 2,366 | 37,492
gs | 11,415 9,142 20,517 610 1,03% 1,205 22,222 | 15,981 25,083 313 ' t,973 27,056 | 22,810 | : 13,972 1,260 2,375 34,307 | 29,6479 : 18,781 1,742 2,777 41,358
86 | 12,885 |. 4,830 22,715 840 1,110 1,950 24,665 | 18,039 : 27,869 1,476 2,286 | 30,158 25,770 35,600 | 1,680 2,790 | 38,390 | 33,5010 43,331 7,184 3,294 46,625
57 | 14,275 10,292 | 24,567 840 1,130 t,e70 | 26,57 | 19,985 10,277 1,176 2,306 | 32,583 | 28,550 | 38,842 | 1,680 2,810 | 41,652 | 37,115 47,407 | 2,184 3,334 | 50,721
88 | 15,820 | 10,790 | 26,610 840 1,155 1,995 | 28,605 | 22,148 32,938 1,176 : 2,33 15,269 | 1,660 | 42,430 | 1,680 1 2,835 | 45,265 | 41,132 51,922 | 2,186 3,339 | 55,261
89 | 12,525 | 11,118 | 28,843 80 1,180 2,020 | 10,863 | 24,535 35,853 1,176 2,356 | 38,209.| 35,050 46,368 | 1,680 7,860 | H9,228 | 43,565 56,883 | 2,184 3,366 3 60,247
90 | 19,420 11,890 31, ne 840 1,205 2,045 13,355 | 27,188 ] 19,078 ' 1,126 ..2,38] 41,459 | 28,820 50,730 1,580 2,885 53,615 | 50,492 ' 62,1382 2,184 3,389 65,771
9y | 21,515 12,496 34,011 840 L, 235 2,075 36,686 | 30,121 - 42,617 176 - 2,411 45,028 | 43,030 - 55,526 1,680 e 2,915 58,441 | 55,239 = 68,435 2,184 - 3,019 11,854
92 | 22,785 | 12,928 35,713 840 1,260 2,100 | 37,313 | 3%,899 ¥ 44,827 1,176 o 2,636 | 47,263 | 45,570 » 58,498 | 1,680 @ 2,940 | 61,438 | 59,241 § 72,169 1 2,184 S 3,664 § 15,613
93 | 24,130 | 13,382 32,512 840 1,290 2,130 | 39,642 ] 33,782 ¢ 47,164 1,76 3 2,666 [ 49,630 | 48,260 § 61,642 | 1,430 g 2,970 | 64,612 | 62,738 v 76,120 1 2,184 3 3,476 | 79,594
34 | 25,550 | 13,858 | 39,408 86D S 1,30 2,060 | 41,5687 ) 35,770 4 49,625 1,176 3 2,496 | 52,124 | 51,100 ] 64,958 | 1,680 3 3,000 | 67,958 | 66,430 d 80,288 | 2,184 3 3,504 | 83,792
95 | 22,060 | 14,358 | 41,418 240 1,345 2,185 | 43,609 [ 32,384 £ 2,262 1,176 ] 2,521 | 54,763 | 54,120 2 68,478 | 1,680 ] 3,025 | 71,503 | 20,356 g 84,714 | 2,184 g 3,529 | 88,243
96 [ 25,625 15;332 43,497 840 1,385 2,225 | 45,722 | 40,075 : 56,347 1,176 ' :' 1,561 | 57,508 | 57,250 = 12,122 | 1,680 : 3,065 | 75,187 { 74,425 o 8%,297 | 2,184 2 1,560 | 92,866
97 | 28,625 | 14,822 | 43,497 . 340 1,38% . 2,225 | 45,722 | 40,075 8 56,947 1,176 i 2,561 | 57,508 | 57,250 E 72,122 | 1,880 i 3,065 | 75,187 [ 74,425 g 89,297 | 2,184 EE 3,569 | ¢2,866
o8 | 28,625 14,872 | 63,497 840 1,385 2,225 | 45,7122 | 40,075 54,947 1,176 2,56} 57,508 | 57,250 12,122 | i,s80 3,065 | 75,187 | 74,425 89,297 | 2,184 3,569 | 92,866
99 | 28,625 14,872 | 43,497 | ~ 840 1,385 2,225 | 45,722 | 40,075 54,947 1,126 ' 2,5t | 37,508 | 57,250 : 7&,122 1,680 3,065 | 75,187 | 74,425 89,297 2,184 3,569 | 92,866
2000 | 28,625 | 14,872 | 43,497 840 1,385 2,225 | ss,722 | 40,075 56,947 1,176 2,56L | s7,508 | 57,250 72,022 | 1,680 1,065 | 75,187 | 74,425 89,297 | 2,184 3,569 | 92,866
1 | 28,625 | 14,872 43,497 840 1,385 2,225 4%,727 | 40,075 54,947 1,176 2,551 57,508 57,250 72,122 1,680 1,065 75,187 | 74,425 89,297 2,184 3,569 92,866
2 [ 28,625 | 14,872 | 83,497 840 1,185 2,225 | 45,722 |-40,075 54,947 1,176 2,561 57,508 | 57,250 72,122 F 1,680 3,065 | 75,187 | 74,425 89,297 | 2,184 3,569 | 92,866
3y 28,625 | 14,872 43,4697 840 1 1,365 7,225 | 43,71 | 40,015 54,947 1,176 2,561 57,508 | 57,250 12,122 | 1,680 1,065 | 75,187 [ 74,425 89,297 { 2,184 3,569 [ 92,866
o | 26,62 | 14,872 | 43,497 g0 1 1,385 7,235 | “as, 721 | 40,075 34,947 1,176 2,561 | 57,508 | 57,250 72,122 |. 1,680 3,065 [ 75,187 | 74,425 89,297 [ 2,184 2,569 | 92,866
s | 28,675 _'14;812- _4j,49? 840 1,385 2,225 | 45,722 | 40,075 54,941 1,176 2,561 57,508 | 57,250 72,122 1,63¢ 3,065 75,187 | 74,425 §9,297 7,184 3,569 12,866
6 | 28,625 | 14,872 | 43,497 840 1,385 | 2,225 | 45,722 | 40,075 34,947 L1746 2,561 | 57,508 | 57,250 ' 72,122 | 1,680 3,065 | 75,187 } 74,425 89,297 | 2,184 3,569 | 92,856
Total {561,420 | 327,256 | 828,676 | 19,880 32,050 | 51,030 | 940,606 |785,988 | 327,256 1,113,244) 27,832] 12,050 59,882 1,173 126 1,122,840 | 327,256 1,450,096 | 39,760 32,050 | 71,810 1,521,906 1,459,692 327,256 1,786,948 | 51,688 | 32,050 83,738 £,870,5686

6~19




7_ Table 6.3.5  Financial Rate of Return of Water Supply System'ln Mainland

_:(5 hahtfm3‘fqr hbte1a) : Lo . (Milldions of Baht)
- { Invest~| Rev~ " Discount Rate 1% | Discount Rate 4%
Vagy | Ment | enue | Dis- " IDig- ~ |Dis- ) Dis- - Die- Dis-
e Cost | [ count  lcounted jcount~ [ count . |counted [counted
N : Factor [fnvest~ |ed Rev-{ Factor [Invest- |Rev-
fment Yenue o ment enue
T _ _ : Cost {1 1 {Cost |
1977 | - - 9901 | -~ | - .9615 -
78 | 4l.6 - | .9803 | 40.8 | ~ . 9246 38.5 | -
79 | 110.2 - - [1.9706 | 107.0 | - -, 8890 98,0 | ~
80 {1140 | ~ L9610 | 109.6 | - 8548 97.4 | -
81 | 60.6 15,0 | ,9515 | 57.7 | 14,3 | .8219 49,8 | 12.3
82 7.8 | 16,2 | .9%420 | 7.3 | 15.3 | .7903 6.2 | 12.8
83 | 8.0 17.5 | 9327 | 7.5 | 16.3 | .7599 6.1 [ 13.3
84 | 8.3 | 18,9.] .9235 7.7 | 17.5 | .7307 6.1 | 13,8
85 | 31,6 20,5 | 9143 | 28,9 | 18,7 | .7026 | 22,2 ) l4.4

86 | 31.7 | 22.7 | 9053 |- 28,7 | 20.6 | .6756 | 21,4 ] 15.3
87 | 16.8 | 24.6 | .8963 | 15.1 | 22.0 | .6496 | 10.9 | 16.0
88| 17.2 26,6 | .8874 | 15.3 | 23.6 |.,6246 10.7 | 16.6
g0 | 17.6. | 28.8 | .8787 | 15.5 | 25.3 | .6006 | 10.6 | 17.3
90 | 18.0 31.3 | .8700 15.7-| 27,2 | .s77s 10.4 | 18.1
o1 | 18.4 | 34.0 | 8613 | 15.8 | 20,3 |.5553 | 10.2 | 189
o2 | 18.8 | 35.7 | .8528 | 16.0-| 30.4 [ .5339 | 10,0 | 19.1

93 | 19.1 | 37.5] .8444 | 16,1 | 31,7 | ,5134 9.8 | 19.3
94 | 19.4 | 39.4 | .8360 16.2 | 32,9 .| .4936 9.6 |.19.4
95 | 20.2 | 4L4 | 8277 | 16,7 | 34,3 | 4746 9.6 | 19.6.
96 | 20.8 | 43.5 | .8195 | 17.0 | 35,6 | 4564 9.5 | 19.9
97 | 10.2 | 43.5 | .8114 | 8.3 1 35.3 | .4388 4,5 19,1
98 | 10.2 | 43,5 | 8034 | 8.2 | 34,9 | .4220 4.3 | 18.4
99 | 10.2 | 43,5 | .7954 8.1 | 34.6 | .4057 4.1 | 17.6
2000 [ 10,2 | 43.5 {.7876 | 8,0 | 34,3 | .3901 4.0} 17.0
1| 102 | 435 1 07798 1 8.0 | 33.9 | .3751 3.8 1 16.3
2 1 0.2 ) 43,5 | .7920 7.9 | 33.6 | .3607 3.7 15.7
30,2002 | 43,5 | L7644 | 7.8 | 33,3 | .3468 3.5 ] 15,1
A) 10,2 | &350 ,7568 | - 7.7 | 32,9 |.3335 3.4 | 14,5
5°0-10.2 | 435 7493 | 7.6 | 32,6 | .3206 3.3 13.9
6 ) 10.2 | 43,5 ) L7410 | 7.6 | 32.3 | L3083 3.1} 13.4

Total | 702,1 | 888,7 633.8 |732.7 | 684.7 | 427.1

Financial Rate of Return = 3%
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Table 6.3.6 Financial Rate of Return of Water Supply System in Mainland

(7 baht/m3 for hatels) (Mi1lious of Baht)
' : - ‘ {Lase 11)
] i o Dlicount Rate 47 “__%iﬁigéﬁﬁg%%ijﬁﬂigr%%m:f,ﬁ
Year é ;Zztbtl 5::; ! ;zibt :z;:;ted Eiigteda count :cg;nteﬁ 100:nLed
Cost | ¢ Factor Invest- Rev- Faa;or}Invgstm (Rev-
o i ‘ ment enue %gzgé ‘enue .
U SN S O .12 SO SN S it r
1977 L= 1 - L9613 - - L9346 -
78 | w9k o385 - 8736 ' 36.3 | -
79 {1102 | - 2890 98,0 - | .8163  90.0 -
80 {1160 | - .eseR . 97.4 - | .7629 | 87.0. -
8l | 60.6 | 17.8  .8210 ; 49,8 * 14,6 | 7130 | 43.2'§ 12.7
82 7.8 194 L7903 . 6.2 i 15.3  .6663 {52 01209
83 8.0 ; 211 7599 P 6.1 0 16,0 .622?'} 5.0 i 13.1
84 8.3 | 23.00 7307 1 6.1 i 16.8 : .5820 ; 4.8 1 13,4
85 | 31.6 25,1, L7026 | 2.2 ! 17.6 | 5639 1 17.2 { 13.7
86 | 31.7 27,90 L6756 {2l 188 5083 16,11 14.2
87 | 16.8 30,3 .6496 | 10,90 19.7 i .4751 | 8.0 ' 14.4
88 | 17.2 32,90 6266 1 10.7 2005 D aako T 7.6 | 1606
89 | 17.6 35.9, 6006 L 10.6 1 21.6 i 150 |- ‘7.3;' 14,9
90 | 18,0 39.1. .5775 | 10.4 . 22.6 | ,3878 | 7,0 | 15,2
91 | 18,4 42,6 5553 | 10.2 j 23,7 s 3624 6.7 | 15.4
92 | 18.8 46.81 .5339 | 10.0 © 23.9 | 3387 6.4 15,2
93 | 19,1 47.2. L5136 ¢ 9.8 ' 24,2 1.3166 | 6.0 | 14.9
96 | 19.4 | 49.67 .493% | 9.6 ' 24.5 2959 5.7 { 14,7
95 | 20.2 | 52.20 4746 § 9.6 . 24.8 . .2765 5.6 | 14.4
96 | 20,8 56,91 L4564 | 9.5 1 25.1 [ .2584 5.4 | 14,2
97 | 10.2 { 6.9 .4388 [ 4.5 24.1 | .2415 2.5 | 13.3
98 | 10.2 | s4.9| L4220 | 4.3 23.2 2257 2.3 | 12.4
99 | 10.2 | sa.9] L4057 | 4 - 22,3 '.2100 | 2.2 | 11.6
2000 | 10.2 | s4.9] .3901 ) 6.0 | 214 1971 1 2.0 [10.8
1] 10.2 56,91 3750 | 3.8 [ 20.6 L1842 f- 1.9 | 10.1
2 | 10.2 56,91 ,3607 E 3.7 5 19.8 -1.1722 'j 1.8 | 9.5
310z | SA.9f L3668 1 3.5 1 19.0 | .1609 1,6 | 8.8
G| 10.2 56.91°.3335 | 3.4 183 [ L1506 | 1.5 | 8.3
5§ 10.2 54.91 .3206° 3.3 . 17.6 |.1406 L4 | 7.7
6 110,21 54,9 3083 3.1 °16.9 laze o3 ] 7.2
Toaal} 702, 11 113, 71-'_._ [ 4867 ;512,9 | 189..0 1327 6

Financial Rate of Return ='5K
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Table 6:3.7 Financial Rate of Return of Water Supply System in Mainland

(10 baht/m3 for hotels) . (Millions Baht} (cage 111)
T [ Discount Rate 74| Discounc Rate 9%
1 Taveset THTee Plee Pple- bls-  Pis-  |ls-
Year | nenr |Revenue count jcounted comited| count counted counted
: . : _ ‘Pactor|Invest~ revenuel Factor finvest- wevenue
Cost . - _.Fant b _.'!; ment
N o Cost oA fR OB
TEFETETTT R T TTTERRG | - N T S
187 4161 - 8736 3603 1 - Lsarr | 350 | -
79{mo0.2] -~ | .s63] 900 | - .22 lesa | -
80 ] 114.04 -~ 1 76201 87.0 | - 7084 | 80.8 | -
81 ( 60.6 | 22.1 | .7130] 43.2 { 15.8 | 6498 | 39.4 | 14.4
82| 7081 26.2 | .6663] 5.2 | 16,1 .5963 | 4.7 | 144
83 8.0] 26,5 | .6227) 5.0 | 16.5 | 5470 { 4.4 | 14,5
84| 8.3 20.0 | .5820] 4.8 | 16,9 | .5019 4.2 | 14.6
8s | 316 319 | .sa30] 17.2 | 17,6 | L4604 | 14,5 | 147
86 | 31.7 ] 35.6 | .50831 16,1 | 18,1 | .4224 | 134 | 15.0
87 | 16,8 | 38,8 | .4751 f g0 [ 18.4 | .3875 1 6.5 | 15.0
g | 17.2 1 42.4 | 440 7.6 | 18.8 ] .3555 | 6.1 | 15,1
89 1 17.6 | 46,4 | ,4150| 7.3 | 19.3 | .3262 | 5.7 | 15.1
90 | 18,0 | 50.7 | .3878 | 7.0 | 19.7].2992 | 5.4 | 1s.2
91| 18.4 | 55.5 | .3624 | 6.7 | 20,1 [ .2745 5.1 | 15.2
92 | 18,8 | 58.5 | ,3387] 6.4 | 19.8 | .2519 4.7 | 14,7
93 | 19.1| 61.6 | .3166 | 6.0 | 19,5 | 2311 4b | 14.2
94| 19.4 | 65.0 2959 | 5.7 | 19.2 | ,2120 4,1 | 13.8
95| 20.2 | 68.5 | .2765| 5.6 | 18.9 | .1945 3.9 | 13.3
96 { 20.8 | 72.1 | 2584 { S.4 | 18.6 | 1784 3.7 }i12.9
971 10,2 [ 72,1 L2615 2,5 | 17.4 | .1637 i.7 | 11.8
98'( 10.2 | 72,1 { ,2257 | 2,3 | 16,3 | .3502 1.5 | 10.8
99 | 10.2 | 72.1 2109 2.2 | 15,2 | ,1378 1.4 9.9
2000 | 10.2 | 72.1 | L1971 | 2.0 | 14.2 | 1266 | 1.3 | 9.1
1102 72,1 | ask2 | 1,9 | 13,5 | 1360 1.2 | 8.4
2| 1002 72,1 | 722 1.8 | 12.4 | 1064 1.1 7.7
31 10.2 ‘?2,1. 1609 | 1,6 | 11.6 | 0976 1.0 7.0
44 10,21 72,1 1 L1504 1.5 | 10.8 | 0895 | 0.9 6.5
51 10,2 [ 72,1 | Ji406 | 1.4 | 10,1 | 0822 0.8 5,9
6] 10.2 72,1 1314 1,3 | 9.5 | 0754 0.8 5.4
totall 702.1 [1450.1 | {389.0 l423.9 | 342.8  314.6

Financial Rate of Return = 8%
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Financial Rate of Return of Water 9upp1y Syetem

Table 6.3:8
in Mainland = (Case TV) (13 bahtfm fOf hotels): (Million Bal
Discount Rate 97 ) Discount Rate 13%
. { Invest~ Dis- [Discount~ Dis-~ bis- [DiscountH Disgounb—
Year | ment |Revenue|count |ed Invest counted| count |ed Investt ed
Cost - Factor [ment Cost Revenue Facltoxr |ment Cost| Revenue
Ity z T N R T S 8850 I
8 16| - | .8417] 35.0 - .7831)  32.6 -
79 | 110.2 <1l ssa - | .e930| 76.4 -
80! 114.0 - 7084 80.8 - L6133 69.9 -
81| 60.6] 26.3| .6499] 39.4 | 17.1 | .s428| 32,9 14.3
82| 7.8 28.9] .5963] 4.7 | 17.2 | .4803] 3.7 | 13.9
83 8.0 31.9| .5470 4.4 17.4 | L4251 3.4 13,6
84 8.3l 35,10 .s019 4.2 17.6 | .3762 3.1 13.2
85 | 31.6| 38.8| .4604] 14.5 17.9 | .3329| 10.5 12,9
86| 31.7] 43.3] .4224] 13.4 18.3 | .2946 9.3 12,8
87 { 16.8] 47.4} .3875 6.5 18.4 | .2607 4. 12,4
88 | 17.2| 51.9| .3555 6.1 18.5 | .2307 4.0 12.0
89 17.6 56.9| 3262 5.7 18.6 . 2042 3,6 1L.6
90| 18.0| 62.4| .2992] s.4 | 18.7 | .1807; 3.3 11.3
91 | 18.4] 68.41 .2745 5.1 18.8 | L1599 2.9 10.9
921 18.8| 72.2| .2509| 47 | 182 | Lu41s| 2.7 10.2
93| 19.1] 76.1] .2311 4.4 17.6 | .1252] 2.4 9.5
9 | 19.4] 80.3| .220 4.0 | 17.0 | .2008| 2.1 8,9
95 | 20.2} 84.7{ .1945 3.9 16.5 | ..0981 2.0 8.3
96 | 20.8! 89.3| .178a| 3.7 15.9 | 0868 1.8 7.8
97 | 10.21 89.3| .1637 1.7 14.6 | .0768 0.8 6.9
98 | 10.2| 89.3| .1502 1.5 13.4 | .0680 0.7 6.1
99 | 10.2| 89.3| .1378 1.4 12,3 | .0601 0.6 5.4
2000 | 10.2 |- 89.3} .1264 1.3 11,3 |- .0532 0.5 4.8
112 89.3) L1160 1.2 | 10.4 | .047) 0.5 4.2
21 10.2] 89.3) .1064 1.1 9.5 | .0417 0.4 3.7
3| 10.2] 89.3] .0976 1.0 8.7 | .0369 0.4 3.3
4| 10.2] 89.3| .0895| 0.9 8.0 | .0326| 0.3 2.9
5| 10.2| 89.3] .0822{ 0.8 7.3 | .0289( 0.3 2.6
6| 10.2] 893074l 08 | 6.7 | Lo2s6| 0.3 | 2.3
Total| 702.1 |1,786.9 342.8 | 385.9 275.8 225.8

t}

Financial Rate of Return = 11%
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" summarized as follows:

i) At 5 baht/m3 for hotel cotgumption.,
" Financial Rate of Return = 37

C11) AL 7 baht /m3 for hotel consumption, FRR = 59
111) At 10 baht/m3 for hotel consumption, FRR = 8%
'iv) At 13 baht/m3 for hotel consumptidn, FRR = 11%

It 18 seen that the financial rate of return is very low Lf the
unit rates of water charge aré set at 5 baht or 7 baht/m> for

" hotel consumption of the water supply. At a rate of 10 baht/m3,

‘the financial rate of return is a more comfortable 8%,

 From the above analysis, 1t 18 concluded that the water Supply.

project is financial viable 1f the minimum unit charge of water
consumption is gét at 2 baht/m3 for residential consumption and
more than 10 bsht/m3 for hotel consumption.

It is noted that the consumption for restaurants and other com-
mercial facilities are included in that for resldents, sc that
if, in actual practice, the same vate as that for hotels is made

applicable to all commercial facilities, the fimancial rate of

return will greatly improve,

6.3.3 Both water supply and sewerage system

(a)

(b)

(c)

Costs

The cost stream will 1include the costa for both the water supply
project and the sewerage system project, The total costs of
these two projects by year are summarized in Table 6.3,1 pre-
viously presented,

Revenue

The same revewues for vater supply project (Table 6.3.4) 1s
applicable. lowever, since the cost stream will greatly increase,
only the caseg of 10 baht and 13 baht/m3 are calculated,

Financial evaluation

The caleulaticnsg are shown in Tables 6.3.9 and 6.3.10 and the
results are summarized as follows:

1) At an unit rate of 10 bahé/m3 for hotel consumption of
water, Financlal Rate of Return = 2,8%

£1) At an unit rate of 13 baht/m3, FRR = 6%

n both_eases; the financial rate of returng 1nevitably become

very low, and f{inaneial subsidy from the goverament will be

neceasary to bring the financial rvate of return to an acceptable
level, ' '
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Table 6.3,9 Financial Rate of Return of Water Supply System &

Sewarage Syqlem in Mainland {Case IIT) (Millions Baht)
l } Discount RaLe % DMscount Rate Ky
Tnvest- : *MWBISI"' BTe DI T Thiew [Pis~ | Bis-
Yearlment Revenue count countodicounted count cpuntqg .counted
iCO%L 1 Factor &2:%3t"'Revcnue ‘Factor £2§%St Revenue
e Bt Rost A
9770 - 1 - ;9804 - w9709 | = |-
78] 50.61 - | 96lz - 486 - o 29426 % 67.7 -
790 173.6( ~ | .9423 163.6 - 9151 1589 1 -
80| *172.4| = 9238~ 159.3 - .8885 153.2 i
gyl 91.81 22.1 j .9057 ., 83.1  20.0 - .8626 ! 79.2 -} 19.1
s2) 1347 26,2 | 8880 | 1L9 215 8375 | 1.2 | 20.3
g3 13.7{ 26.5 | .8706. ; 11.9 - 23.1  .8131 ¢ 1.1 1} 2L.5
‘g4l 14.1] 29.0 | 8535 E 12,0 20.8  .78% | 111 | 22,9
85| 60.81 31.9 | .8368 | 50.9 26,7 L7664 46,6 | 24.4
s6| 55.1' 35.6 | .8203 | 45,2  29.2 ..7441 | 410 | 26.5
87) 29.1| 38,8 | .8043 | 23.4 | 3L.2 7224 | 2.0 % 28.0
88| 29.6| 42.4 | .7885 23,3, 3340 L7014 | 20.8 1 29.7
89] 30.1; 46.4 {7730 23.3 35.9 L6810 i 20.5 1 31.6

90 30.7: 0.7 | .7579  23.3 38,4  .6611 . 20.3 , 33.5
91l 31,4 55.5 17430 :+ 23.3 1 4L2 L6419 | 20.2 | 35.6

92) 32,17 S8.5 | 7284 | 23.4  42.6  .6232 | 20.0 | 36.5
93| 32,7 6L.6 [ .7142 ' 23.4 - 440 . .6050 | 19.8 | 37,3
94] 33.4% 65.0° | .7002 230 Doas.s o Lseva | 19.6 | 38,2

95| 34.5] 68.5 | 6864 | 23.7 . 4,
96| 35.5! 72.1 | .6730 | 23.¢ 48
97l 16.8: 72,1 | .6598 111 47.6 §.5375 | 9.0 | 38.8

0 !.5703 19.7 | 39.1
5 |
6
o8| 16.8) 72.1 | L6468 1 10.9 466 '.529 | 8.8 | 37.6
7
8
9

5537 1 19.7 | 39.9

99! 1618E 7201, 6342} 10,7 45.7 5857 8.5 | 36.5
2000{ 16.8) 72,1 | 6217 | 10.4 -~ 448 4919 ! 8.3 | 355
4776 1 8.0 | 34.4

5§ 16.81 2.1 | -6095 | 10.2 439

2] 16.87 72,1 .} -5976 | 10.0  43.1 |.4637 | 7.8 1 33.4

3 16.81 72,1 | 5859 | 9.8 . 42.2 !;4502 0 7.6 | 32

; ‘15{3; 721 ; STHA | 9.6 4L 23&3?1 1 7.3 | oL

5 16.8° 721 ' «5631 | (9.5 . 40.6 | .4243 7.1 . 30.6
6 ma s 93, 39 awo | 69 |29
Torall, 132.6 1,450.1 oo 1922 61 988.7 | [800.9 |824.6

Financial Rate’ of1Return ﬁfﬁ.SZ_ o 5aht/m3 for hotels)



Table 6, 3 10 Financial Rate of Return of Water Supply Systen and.

Scwomage Gystem in Mainland (Caqe v
. (Millions of Baht)

| Discount Rate 3% | Discount Rate 7 . - _
S Dis- [Dig~ Dig- Dis- Dis~ Nig=
Year | Tnvest- Rev-~ | count jcountedicounted| count. | countedjcounted
ment enue Factor |Invest- {Rev~ Factor! Invest-| Rey-
Cost ment - enpuea I ment enue
IR S R b jGost el !“EEfE"mW“__;“w"ﬁ
1977 |- - L9709 - - L9346 - -

18 | s0.6 - 9426 67.7{ - 8734 46,2 | -

79 | 173.6 - 9151, 158,91 ~— 8163 | 161,7 | -
80 | 172.4 - | .esss | 1s3.2] - 7629 | 1315 | -
81 91,8 .1 26,3 ..8626 79,2 22.7 | .7130 65.5 , 18.8

82 { 13.4 | 28.9| .8375 11,2 24.2 1 .6663 8.9 | 19.3

83 | 13.7 31.9 |- 8131 11,10 25,9 | .6227 8.5 1 19,9

84 | 14.1 35.1| .7894 11.1| 27.7 | .5820 8.2} 20.4

85 | 60.8 | 38,8 ,7664 46.6| 29,7 .s439 | 33,1 | 21

86 | 55,1 { 43,3 L7441 41,0| 32.2 { .5083 28,0 | 22.0

87 | 2001 { 47,4l L7226 | 2n.0| 362 | oarsp | a3 | 22,5

88 | 20.6 | $1.9] .7014 | 20.8| 36.4 | .4440 ] 13,1 ] 23.0

89 | 30.1 56,91 6810 20,5 | 38,7 | ,4150 12,5 | 23.6

90 | 30.7 | 62.4] .6611 20,3 41,3 [ 3878 | 11.9 | 24.2

91 | 314 | 68,41 L6419 20,20 43.9 | 3624 11,4 | 24.8

92 1 32,1 72,2 .6232 20.0| 45,0 | .3387 10.9 | 24.5

93 | 32.7 76,1 .6050 19.8] 46.0 | ,3166 10.4 | 24.1

94 | 33.4 80.3 | .5874 19.6] 47.2 | 2959 9.9 | 23.8

95 | 34.5 | 84.7] .5703 19.7] 48.3 | .2765 9.5 | 23.4

9 | 35,5 | 89,3 .5537 19.7{ 49,4 | 2584 9.2 | 23.1

97 | 16.8 89.3] 5375 9.0 48.0 | .2415 4.1 21.6

98 16,8 89.3{ .5219 8.8| 46.6 | ,2257 3.8 20,2

99 | 16.8 [ 89.3] .5067 8.5( 45.2 | .2109 3.5 | 18.8
2000 | 16.8 89,3 { .4919 8.3{ 43.9 | .1971 3.3 17.8

1| 16,8 | 89.3 [ L4776 8,01 42.6 | .1842 3.1 | 16.4

2] 16.8 | '89.3] ,4637 7.8 41.4 | 1722 2.9 | 15.4
3| 16,8 | 89.3 .4502 7.6 40.2 | ,1609 2.7 | 4.4
4 | 16.8 89.3( 437 7.3 39.0 | .1504 2.5 [ 13.4
51 16,8 | 89.3| .6243 | 7,10 37.9 | .1406 2.4 | 12.6

6 | 16.8 89.3| L4120 6.9 36,8 | 1314 2.2 { 11.7

Total |1,132,61,786,9 | | 840.9|1,004.4] | 612.7 | 520.6

Financial Rate of Return = 6%
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it is estimated that 1f the unit rate for hotels is maintained

at 10 baht/m3, a subsidy by the government to the amount of a
about 90% of the annual vevenue recelpt will be necessary to
obtaln a financlal rate of vreturn of 10%, This subsidy 1s easily
recoverable from the increase in tax rvecelpt through the imple-
mentation of the development:. ' ' '

6.3.4 ?rojects undertaken by Pattaya Tourism Development Corporation

(a)

(b)

Costs

In this analysis, the projects included for calculation are the
infrastructure projects and the public sector investment Group

I projects which are non-self-sustaining. The self~sustaining
Group II projects are excluded on the understanding that the
implementation of these project will be carrled out after re-
celving justification on the financial viability of each individ-
ual project, ' '

Table 6.3.11 sums up the total costs for these projects broken
down by year.

Financial receipt

Since the projects covered in this category include also all
public projects for which a fimancial return cannot be expected,
the financial receipt will include both the revenue receipts of
all revenue generating projects and the increase Lax receipts
either of the national or the local government which are the
results of the implementation of the development, The following
are the items included.

a, Révenue receipt

i) The revenue receipt for water consumption,
This will be calculated for the case that the unit
rate of water charge is 10 baht/m3 for hotel consumption.
i1) The revenue receipt for electric power consumption,
This is calculated assuming the existing unit rate of
charge for power consumption.
111) The revenue receipt_fof telecommunication gystem usage.

Due to the complicated usuage of the telecommunication

. system, the revenue 18 calculated based on the fellowing
congeérvative assumptions!
* The rate per city call = 0.5 baht

“* The rate per outstatfon call to any part of Thatland
L : = 10 baht

% International call and Telex ugage charge are not
enumerated.
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Tab]‘he 6.3.11 Cost Estimate of Infrastructure & Qther Public_lnvestmen.ts In Mainland & Ke Lan Island

(Milliona Baht)

Madinlsnd Ko Lan Isldland
Infraatrocture - Other Public Investments Int’rast.ruc.ture' i Other Public Investments
Year | Con- Lend. Operation & Con- Land Operation & Total jCon- i.and- Operation & - lcon~ Land | Operetion &
g;:.:ctlon Cost Haén::nance Sub-Totel| st ruct fo Cost Matntenance {Sub~Totak stpuction Cost Maintenance] Sub-Totakjatruetion cost Haintenance Sub—-'fc!ml
© Cost Cost Cost Cost C_ost Cost

1972 - - - - 1.1 | 16.4 0.8 30.3 30.3 - - - - 2.8 - 0.2 1.0 |
78 148.7 |68.8 2.3 219.8 | 131 | 6.4 1.6 31.1 250.9 - - - - @5 {03 0.6
79 J0l.2 63.4 3.6 368.2 13.0 16.3 2.4 31.7 399.9 - 0.4 - 0.4 3.5 - 0.9 h.y
80 336.5 {16.7 10,0 163.2 | 17.9 l2as 1,5 44,9 4081 $3.3 - 3.0 56.3 Lo - 1.t 2.1
81 207.6 - 7.7 2ts.3 | 1.6 |23 h.h 45,5 260.8 - - 1.9 7.9 o - 1.3 7.3
82 44.5 - 20.5 65.0 | 19,5 j14.4 6.5 40,4 105.4 - - 8.5 8.5 1.z 1 b4 2.3
83 1.8 - 5.6 55,61 19,3 | 343 8.0 41.6 95.0 - - 9.2 9.2 2.2 3 1.6 4.
84 21,5 | - 23.5 sto | 1.2 [ 9. 18,2 39.2 - - 9.9 9| 11 |- 1.7 2.5
85 1231 f121.6 25.5 270,2 19,9 | 15.1 10,8 46,8 317.0 2.8 - 16.6 19,4 0.7 - 1.8 - 2.5
36 122.% - 3.2 152.8 | 5.7 15,0 13.2 47.9 200, 7 - - 1.2 1.2 1. | - 1.9 3.0
87 60.1 - 28.7 88.8 | 22.6 |i2.8 13,9 49.3 138,1 - - 13,4 11,4 0.4 - 2,0 . 2.4
88 58.6 - 1.2 89.8 [ 20.5 [12.2 15.4 48,1 137,9 - - 1i.4 T 0.4 - 2.0 2.4
89 54.8 - 36,1 90,9 7 18,0 | 12,2 16,7 6.9 137,83 - - iL.4 “1L.4 0.4 - 2.0 2.4
90 54,8 - 3.2 89,0 18,0 12,2 17.9 48.1 137.1 - - 1i.4 1k, 4 0.4 - 2,1 2.5
91 54.7 - 37.9 91,7 15.5 | 16.7 9.1 45,9 t¥12.0 - - 11,5 1,5 0.3 - 2.1 2.4
92 44,5 - a2 ‘86,7 11.7 1.0 20,1 32,8 119.0 - - 1S it.5 b2 0.1 2.1 3.4
93 44.3 - 39,7 84.0 18,7 1.0 21.2 33.9 117.9 - - 11.5 11.5 0.3 - 2.2 2.5
94, 44,2 - 42.3 86,5 11.7 1.0 22,2 34,9 121.2 - - 1.5 1.5 0.3 - 2.2 2.5
95 44,7 - 47.3 S 91,5 11.7 1.0 3.3 6.0 127.% - - 31.5 11.5 0.1 - 2.3 2.6
96 4.1 - 45.8 82.9 { 1t.6 1.0 26,3 36.9 126.8 - - 1t.5 15[ 03 - 2.4 2.7
97 - - " 45,8 45,8 |« - 24,3 24,1 0.1 - - 11.5 11,5 - - 2.4 2.4
98 - - 45.8 45,8 - - 24,3 24,3 0.1 - - 11,5 11,5 - - 2.4 2.6
99 - - 45.8 t5.8 | - - 24.3 24,3 70,1 - - 1E.S 115 - - 2.4 2.4

2000 - - 45.8 45,8 - - 24,3 24,3 0.1 - - 11.5 ti,5 - - 2.4 2.4
1 - - 45.8 45,8 - - 24.3 24.3 0.1 - - 11.5 11.5 - - 2.4 2.4
2 - - 45.8 45,8 | - - 2.3 24.3 .1 - - 13.5 it.s -~ - 2.4 2.4
3 - - 45.8 45,8 | - - 24,3 24.3 10,1 - - 1L.5 11,5 - - 2.4 2.4
4 - - %5.8 45.8 | - - 24.3 24.3 70,1 - - 11.5 sy - - 2.4 2.4
5 - - 45.8 45,8 I - o 24,3 24.3 70.1 - - 11,5 1m.s| - - 2.4 2.6
6 - - 5.8 5.8 | - - 24.3 4.3 0.1 - - 1S s - 2.4 2.4

Total | 1,863.8  |270.5]  990.9 | 3.105.2 | 323.3 1335 | 496.8 1,050.6 | 4,158.8] 6.1 0.4  295.9 2.4 206 ] Lol 579 82.3

‘Grand Total _
- TInfrastoycture Otner Public Investments
Total | Cone !l.and ﬁpératiqﬁ LA I Can-~ Land | OPeTa4 fon & Total
structfon | o |Hafntenance Sub-Totalpstruction| o o Mzintenance| Sub-Total
Cask Cost Cast Cost
3.0 - - - .- 15.9 16,4 1.0 33.3 33.2
5.6 1487 68, 8 2,3 219.8 17,6 16.9 2.2 36.7 256.5
4,8 ]bl.? 63.8 3,6 368.% 6.5 16.3 3.3 36,1 4046.7
58,4 389.8 16.7 13.0 41%.5 18,9 23.5 4,6 7.0 466.5
13,2 207.6 - 15.6 223.2 18.6 23.3 5.9 41,8 21,0
11.2 44,5 - 29.0 3.5 0.7 14.95 1.9 43,4 116.6
13.2 27.8 - 34.8 62.6 1.5 14,6 9,6 45,7 108.3
12,7 21.5 - 33,4 60.9 18,3 11.7 11.0 41,0 10t.9
21,9 125.9 . ] 121,56 42,1 289.6 0.0 16.% i2.6 4%,3 338.9
14.2 122,6 - 41,4 164.0 20.8 16.0 14,1 50.9 214,9
11.8 60,1 - 40,1 100,2 23.0 12.8 15.% 51,7 151.%
13.8 58,6 - 2. b 101.2 20.9 x2,2 17.4 50,5 151.7
13.8 54.8 - . 415 102.3 18.4 12.2 18,7 49.3 151.6
13.% 54.8 - 5,6 100.4 18.4 12.2 0.0 50.6 151.0
13.9 54,7 - 48.5 103.2 15,8 10.7 1.2 43,7 150,9
14.% h4.5 - 53,2 97,7 12.9 1.1 22,2 16,2 133.9
4.0 44,3 ~- 31.2 95.5 12,0 1.0 23.4 36,4 131.9
15.0 44,2 53.8 93.0 12.0 1.0 24,4 37.4 135.4
14.1 qb.2 - 58,8 103.0 12.0 1.0 25.6 38.6 141,6
14,2 44,1 - 57.3 101.4 11.9 L.O 26,7 19.6 141.0
13.9 - - 57.3 57.3 - - 26,7 26.7 8n. 0
1.9 -~ - 57.3 3.3 - - 26,7 26.7 84.0
13.% - - 57.3 57.3 - - 26.7 26.7 £4,0
13.9 - - 57,3 57.3 - - 26,7 26.7 84,0
11.9 - - 57.1 57.3 - ~ 6.7 26,7 84.0
11.9 - - 51,3 57.13 ~ - 26,7 6.7 84,0
13.9 - - 57.3 52.3 - - 26,7 26,7 84.0
131.9 - - 57.3 57.3 ~ - 26.7 6.7 84,0
13.9 - - 57,3 57.3 - - 26.7 26.7 84.0
3.9 - - 57.3 57.3 - - 26,7 26,7 84.0
| 4347 1,899.9 | 270.9]  1,286.8 | 3.457.6| 346.7 [234.5] 554.7 1,135.9 [ 4,993.5
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b, Tax'rcceipbs

1) Business tax
The average tax rate for busineqe tax is assumed at 65%.

i1) 'Corporate income tax

Computed according to the Revenue Code and’ app]icabla
to hopels and other commerclal establishments.

311) Personnel ihcoﬁe tax

Computed according to the Revenue Code and applicable
to all personnel in the tourism industry.

iv) .Import duty
' This is an 1ndirect ftem which covers the import duty
for the foreign currency portion of the consumables and

other imported materials and supplies necessary for the
operation of all the facilities of the tourism industry,

1t is assumed that since the tax receipt listed above are
government revenues generated through the implementation of
the development, the goverament may subsidize the development
corporation to the extent not exceeding the tax receipt Erom
the above items, :

Table 6.3.12 shows the estimated increase in receipt by the
tourism industry in. Patraya with the implementation of the
masterplan'

Table 6.3,13 shows the structure of financial account assum-
ed for the tourism findustyry of Pattaya.

From the above twe, the tax receipt is calculated and
sumnarized in Table 6.3,14,

The total financial feceipts'including both revenue recelpt
and tax veceipts are summed up in Table 6,3.15.

(¢) Financial analjsis-

Table 6.3.16 shows the calculation for the financial rate of
return of the development corporation and it is seen that the
financial rate of veturn comes to 9.1%,

It can be concluded that the investmeant in all the projects of
the public sector proposed in the masterplan will be recovered
from the revenue récaipts and tax receipts generated from the
development, - With such a Favorable financial viability, the
establishment of the development corporation for the implementa-
tion of the tourism dcvelopmenl of Pattaya 1s strongly recom-
mended, :
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Table 6.3.16 ¥Financial rate of feturn of Public Projects
by Pattaya Tourism Development Corvporation

(Millions Baht)

e e e e 5 g g e g e St

Discount Rate }
Year $2::St" Revenue Dis- -'Discguntn
cost count cd TInvest-
. | Factor ment Cost
(1977 | 33.3 3.00.9090 | 30,3
78 | 256.5 7.0 .8266 | 212.0
790 404.7 |  16.0.7513 304.1°
80 { 466.5 24,0 | .6830 318.6
81| 271.0 82.9 | .6209 168.3.
82| 116.6| 109.7].5645 65.8
83| 1083 131.6/.5132 55,6
84 101.9 156.9 1 ,4665 67.5
85 [ 338.9 181.5 [ 4241 143,7
86 | 214.9 | 209.1].3855 215.3
87 | 1st.9| 241.01.3505 53.2
88 | 151.7 | 271.7.3186 58.3
89 { 151,61 304.8 | .2897 43.9
90 | 151.0 [ 338.11.2633 39.8
91| 150.9 | 374.91 .2394 36.1
92 |  133.9 ) 402.8|.2176 29,1
931 133,39 | 430.0.1978 26.1
94 | 135.4 ) 459,31 .1799 24,4
95 | 141.6 | 488.8!.1635 . 23.2
96 |. 141.0 | 520.4!.1486 21,0
97 84.0 |  520.4 | .1351 11.3
98 | 84.0 | 520.4.1228 10.3
39 84.0 | 520,4 | .1117 9.4
2000 84.0 | s20.4 ] .1015 8.5
1) 84,0 520.4.0923 7.8
2| 84.0] s520.4.0839 7.1
30 84,0 520.4].0763 6.4
ol 84,0 52004 .0693 5.8
5 84,0 | 520.4 [ .0630 5,3]
6l 84.0] 520.4).0573 4.8
| Totall 4,593, 5 9,957, 5 T T es30

0% L_ Discount.ﬁaﬁe'SK
Dis-  |pls~ | Discount- |Die-
counted [counted|ed Invest-]counted|
Revenue [Factor |[menl Cost |Revenuel
2l o259 | 30.8 | o
s.80 8573 | 219.9 | 6.0
12.0] .7938 321.3 12,7
164 .7350 342.9 17.6
51.5] .6806 184.4 56,4
61.9{ .6302 73,5 69,1
67.5| .5835 63,2 76.8
73.2| .5403 | 55,1 | 84,8
77.0{ 5002 169.5 90,8
80.6] 4632 99.5 96.8
84.5! ,4289 65.1 103.4
86.6] .3971 60.2 | 107.9
88.31 .3677 55.7° | 112.1
89.0| .3405 51,4 115.1
90,0| 3152 47.6 118.2
87.6] ,2919 39,1 117.6
85.1{ 2703 35.7 116,72
82.6| ,2502 33.9 114,9
79.91 .2317 32.8 113.3
77.3] .2145 30,2 111.6
70,31 ,1987 16,7 103.4
63.9( .1839 15.5 | 95,7
58.1] .1703 14.3 88.6
52.8{ .1577 13,2 82.1
48.0} 1460 12,3 76,0
43,7| 1352 11,4 70,4
39.7] .1252 10,5 65,2
361l L1159 9,7 60.3
32,8 ,1073 9,0 55,9
29.8] 0994 8.3 51,7
(17a.7] | 2,132.7 [2,393.4

Financisl rate of return : 9,1%
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71 ._.._NATiONAL' ORGANIZATION s
o ohe epEledent dmplementation of 4 masterplan roquires an imple-
menting orgdnization delegated with the necessary power and authority
*for control, impleméntation, operation and maintenance of the et
lbpﬁéﬁt_pfdjepﬁs{“ e e | S e
. The existing official organization in charge of tourism is the
. Tourist Organization of ‘Thailand which is a government sponsored
Tt wag establishdd” in 1969 mainly for the purpose of tourism promotion

© The organization may be surmarized as follows:

o ;yiﬁi?téffﬁd;;ﬁngffice of the_Prime'Mihiéter

-Advisory  ~””:" .~ Director General
“Board” | | tourist Organization of Thailand

1 Administrative “T-‘: '“'Députyzbirectot “Deputy Director

' bepafﬁmeht",

Plgnniﬁg_Dapgftmentr Promotion Department

 Accounts - - o Tourism Development Overgeas Offices
~ “General affairs = Planning -

' - Surveys, Statistical Promotion Films,
' _Analyeie o Printed Materials

© Tourism Facilities . External Corres-
- Improvement pondence '

" Domestic Offices Conventions & Seminars
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The T.0.T. is an orvganization under the Minister to the Office
of the Prime Minister. An advisory hoard, with the Minister to the
Office of the Prime Minister as chairman, establishes the policy on
activities of the T.0.T. The board member includes the Minister of
Interior, the Divector General of the Budget Bureauw, the Direct
General of the NESDB and heads of other relevant ministries and
government agencies. The Director General of T.0.T. serves as the
gecretary of the board.

The T.0.7T. with a total staff of slightly less than'300 15
basically divided into two branches with distinct functions. A
brief description will be given in the subsequent paragraphs,

The first branch is the Promotion Department, which, together
with the overseas offices, has been instrumental in the rapid
growth of tourism industry in Thailand. The Promotion Department
is in charge of the overseas offices in the world., There are wow
six offices spreading over Yurope, North America and Asia, and
establishment of new overseas offices in the near future is now
under preparation. The departnent carries out promotion activities
through distribution of news letters, posters and pamphlets on
tourist attractions in Thailand to persons or organizations related
to the tourism industry. It also sometimes sponsors or organilzes
international conventions, conferences or seminars in Thailand.

The Plamning Department Is the other important branch of T.0.T.
The planning division is responsible for the assessment and plan-
ning of tourism development all over the Kingdom for both inter-
national and domestic tourists. It also compiles the tourism
statistics from data collected and carries out regular tourist
surveys for updating of the data. The development division of the
Plamning Department is in charge of the promotion of domestic tourism
and also controls the domestie T,0.T, offices.

Although tourism development plans ave prepared by the Planning
Department, the T.0.T. has no authority for execution of the plane.
These plans are recommended to the relevant government agencles for
tmplementation at the discretion of these agencies. Any restrictive
or regulative measures formulated by T.0.T. have also to be rveferred
to other government departments for enforcement.

With the increased importance of tourism Industry te Thailand,
and an anticipated large scale tourism development necessary to
cater for the Increased demand, as well as future needs for strong
control, regulation and supervision of the tourist industry, it is
a prerequisite that the T.,0.T. be reorganized into an executing
agency with the necessary authority to implement, control, operate,
maintain and supervise tourism development and the tourism industry,

The promotion of the T,0.T. to the ministry status is one of the
methods, but it is considered more expedient to reorganize the 7.0,T,
into an Authority with executing authority under an existing ministry.
Whatever the form of organization, it is proposed that the authority
and responsibility of the new executing agency should included the
following:

-2



1)

2)

3}

4)

5}

The authority for formation of tourism development plans
and for the iwmplementation, contryol and supervision of
these plans.

The authority to make direct request for the necessary budg-
et For tourism development,

The authority to draft the necessary laws, acts, ordinances
and regulations related to tourism development and to
enforce or cause to enforce these legal measures.

The authority to request for foreign loans necessary for
tourism development.

The authority to establish '"Tourism Development Corpora-
tions' under the organization and to engage in investment,
approval, regulation, supervision and management of tourism
development through these corporalions,

¥ig. 7.1.1 shows an example of the organization of the executing
agency in the case that it 1s in the form of an Autherity. The
Avthority will have five major departments,

o))

(2

(3)

(4)

The Promotion and Marketing Department

This department will continue to provide the same services
as those under the Promolion Department of the existing
‘i‘.O'T‘

The Plaﬁning and Regearch Department

Resides the duties of the Planning Department of the exist-
ing T.0.T. this development will also formulate and seek
legislation of necessary legal measures, as well ag plan-
ning the necessary training programs for both the public
and the private sectors,

Operation and Supervision Department

This department will be responsible for the control and
suparvision of the operation of the private sector through
inspection, approval of concegsions and licences and
cstablishment of standards and eriteria. 1Tt will also be
responsible for the organization or the sponsoring of
speclal events, attractions and for the promotion of handi-
craft, cultural and historical attractions,

Development Department

This deparement will carry out the implementation of the
tourism developmont projects either through "Tourism Deve-
lopment Covporations" under {ts supervision {f the develop~
ment 1s on a large scale or through direct investment in
the projects if the projects Involved are small.
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1.2

{5) Admjnistrative Depat tment

This department will be in charge of the adminiqtraLiVL
affairs, including accounting, personnel and general
affairs of the executing agency.

PATTAYA TOURISM DEVELOPMENT CORPORATION

Theé implementation of tourism deve]Opment of Pattaya in accord-
ance with the recommendations of the masterplan will be a very large
scale development involving 1nvestments by the public sectors in in-
frastructure, public tourist facilitles and amenities. For the effi-
clent execution of the implementation, 1t is recommended that a
"Pattaya Tourism Development Corporation’ be established under the
national executing agency on tourism. Moreover the executing agency

 may seek the investment participation from, or transfer the executing
- power of the actual construction of the projects according to the re-

commendation by the agency to the local government, the other relevant

government ageucies or any interested private enterprises.

The corporation should have the following authority and respon-
sibility

1) Por the acquisition of land and investment in neceqsary infra-
structure project. -

2) For the construction of ppbiic tourlst facilities and amenities.
3) TYor the maintenance and improvement of the beach of Pattaya.

4) For the handing out of concessions or operation licences in
order to obtain revenue.

5) For regulation, control and supervision of development activities
by the private sector.

6) For establishment and operation of tourdgt dinformation and
amenity services,

7} For the operation divectly, or giving operatiung concesasion to the
private sector, on intra-~regional public transport,

8) For the establishment of appropriate public fare and charge
rateg in order to maintain self-substenance of the investment
ont tourism development in Pattava.

Fig. 7.2.1 shows an example of the organization of the proposed
Pattaya Tourism Development Corporation. It 18 basically divided into
5 divisions,

(1) The Admintstrative Division

Thiy division will be in charge of the general affairs of the
corporation including accounts and persommel management.
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(2) The P]anning & Regulation Division

The p]anning diviaion will formilate the detailed plans of
 development in Pattaya, propose landuse and landscape regula-

tions, decide the usage of the sea surface and the outlaying -

‘island; as well as hand out permits, concessions and licences

for the private seoLor.
(3). The Conatruction Division

" The construction division will be in charge of the construction
of the infrastructure projects and public facllitles. Tt will
" gelect the consultantz and contractors necessary for the engi~
neering and construction gervices and supervise the performance

..of theqe services.
~(4) The Operation Division

The operation division will be responsible for the operation,
‘management and maintenance of the infrastructure and public
facilitfes after - oompletion of thelr construction.:

{5) The Control & Supefvision Division

‘This divisdion will be in charge of contrxol of the activities by
the private gector in the tourism industry to ensure that they
are in accordance with legal requirements and maintain a satis-
factory safety, saniltary and service standard, The division will
also give guldance on the price level of commodities or services
offered to the tourists,

PATTAYA TOURIST .ASSOCIATION

There is at present a Pattaya Resort Association with member-
ship extended to hoteliers and other major operators of the tourist

~ business. The present associaktion does not have authority to make

any decision binding to the members,

In view of the fact that self regulation lg one of the impor-
tant steps to ensure satisfactory services to the tourists, it is
- reconmended thdt the existing Pattava Resort Association be reinforced
- ‘80 that under the guidance of the Pattaya Toutism Development

o Corporation, the reinforced private sector organization, tentatively

called "Pattaya Tourist Association", may make resolutions binding
to all membors of the association.

The assooiation should have subcommittees to make deliberation
and set standards binding to the members., The following are some of
the subcommittees that may be set up.. :

1) Hoteliers |

2) Catering services (reataurants, eto.)
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3) Tour and traVel.agcnts, guides and intérpretéré'.

4) Boat'dwners

S)i Sporfs facilities':

6) Souvenir shops

) _Othef facilities and Services (car Tentai, drivéps; taxis etc.)

~The functlon of the subcommittee should be to establish the
standard on the following items. - - . - : o

1) Sanitary standard
é) Safety standard
3) Sécqrit}.sfaﬂdard
4) Fare ahd‘chgrge'level_'
5)  Service level |
The:Pattaya'Tourism Development Corporation may further facii~

itate the enforcement of these voluntary standards by incorporating
the resolutions of the association into appropriate'legal_mqasures.-



~ CHAPTER 8 LEGISLATION



' CHAPTER 8 LEGISLATION

8.1 GENERAL

B Appropriate legislations and legislative measures are necessary

to provide legal suppoxt:in the implementation of the development

plan.  There 1s at present né legislation directly concerned with

thé tourlsm industry; although there are different acts or ordinancesa
,under varlous ministries which are applicable alse to the tourism _
“industry.  The following are some of the major existing legislations -
in Thailand which affect the tourism Industry in Thailand, '

% T.0.T. Establishment Act
Environmental Act '

%

_*_'Tgwﬁ Planniﬁg-Act
*° Building Code

* ;Lénd'Code _

* National Park Act )
*: Wild Life Preservation Act _
#-_Histpridai'énd“Cultural Preservation Act
* Public Health Law
% Port &'ngbou%-Act
¥ Industry Act _
% Mineral Resource Act

* TFishery Act

* _Canai.PféserVatiOn Act
* Poliée Law

*

Ihvestment Act

It 18 seen from the asbove 1ist that other than the act which
authorized the eatablishment of the Tourdst Organization of Thailand,
all other leglslations are measures which generally apply to the whole
Kingdom. Basing on these general Acts, the relevant administrative
agencies then prepare the detalled by-laws, raegulationa and/or
directives at the administrative leval binding to the publie, In the
~case of the regions designated for tourism development, many of these

acts will have to be made applicable, Moreover, it 1s important that
legislative measures directly applicable to the tourism industry

‘should be enacted.

In this chapter, a narrative shall be made of the legialations
directly concerning the tourism industry which should be enacted
as wall as those of the general Acts which should be made applicable
to Pattava. ' _



8.2

BASIC TOURISM LAW

The most necessary and important legislation which should be
made in Thailand is the establishment of a "Basic Tourism Law". In
a country where tourism industry plays an important role in the
natlonal economy, it is of utmost importance that the policy, goal
and spirit regavding the tourism industry to be adopted by the Govern-
ment should be clearly defined in the basic law together with a
general narrvation of the steps, means or methods necessary to fulfil
or attain such policy, goal and spirit. The actual administrative
measures to be adopted may then be more clearly and concretely -
defined through the enacting of related new laws and legislations. and
the establishment of by-laws, diractives, regulations etc, basing on
other existing general laws or acts,

(a) Purpose of the Rasic Tourism Law

The purpose of the Basic Tourism Law should be for the definition
of the target of tourism development and the determination of

the general service level and the necessary facilities required
for attracting tourists to Thailand in order to obtain foreign
exchange ecarning through promotion.

(b) Contents of the Basic Tourism Law

The Basic Tourism Law should include, inter alia, the stipula~
tions or regulations on the following items.

(1) On the necessary provision or i{mprovement of tourist
resort and tourist facilities for attracting inter-
national tourists and for providing convenient and
healthy tourist activities.

(i) On the definition and establishment of integrated tourism
routes lncluding the facilitles for access transport,

{(111) On improvement of services to International tourists
and on ensuring the safety and security of the tourists.

{iv) On development of new tourist resorts to diversify the
concentration of tourists into establighed resorts and
to further enhance tourist attraction in Thailand.

(v)  On preservation and protection of natural, cultural and
historical tourism resources.

(vi) On the coordinatiow of tourism industry with other 1ndus—
Lries. ‘

(vii)  On the establishment of necessary organizations for the
execution of the tourism policy and the authority and
_rcsponsibility of the organizations.

(viii) Qn the collecting and maintenance of statistical data on
" . tourism,
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8.3

(1x) On the necessary governmont financial and fiscal steps
and measureas.

ENACTMCNT OF OTHER NEW LEGISLATIVE MEASURES

Basing on the spirit and policy etjpuiated in Lho Bagic Tourism

Law, new legislative measures for the regulation of the tourism indus-
try will be necessary at the administrative level, The following are
the major necessary legislative measures which may be in the form of
new acts, ordinances, by-laws, regulaltions or directives to be

decided case Dby case.

(a)

(b)

Leglslative measures for the regulation of tour and travel agents
and operators.

Since the tour and travel agents and operators are the people
who come into direct and constant contact with the tourists, it
is necessary to control the quality and standard of services by
these agents and operators to ensure the safety, security and
convenience of the tourist.

At present, tour and travel agents and operators may operate

after commercial registration. However, it is considered neces-

sary to introduce the licencing system of the operators after
evaluation of the qualification of the applications before
making the necessary approval. The operation of a tour or
travel agent should be under a qualified personnel whose quali-
fication 1is ascertained after some kind of official evaluation
or deliberation, The required qualification should include
the knowledge on procedures for travelling, quarantine, custom
duty, foreign exchange etc. the language proficiency, the
knowledge on the political, cultural, geographical aspects of
the country and also the capability to provide safe, secure
and convenient services for tourists, As the operators will
have cash dealing with the tourists, they should also be
required to make some cash deposit with the government for
permission for operation to prevent any default,

Legislative measures on the regulation of tourist guides and
interpreters.,

The tourist guides and interpreters are the persons who apend
much time together with the tourist, For the protection of
the interest of the tourists, it is important therefore that
their integrity and reliability be guaranteed by some legisla-
tive measures. The professional capability may be established
through official examination to be held by the authority test-
ing the language proficiency and knowledge of the places of
tourist Interest in the country. The examination should also
include testing on the knowledge on safety and security
measures In case of emergency and alse on the ethical, and
moral requirements for guldes and Interpreters. Operating
liceunce shoudl be granted only to those who have proved their
qualification through such examinations.
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{¢) Legislative measures for regulation of tourist hotels

Although the operation of hotels 1s regulated by many different:
common laws and acts which govern business operation in general,
tu view of the closeness of relation between hotels and tourists,
it is considered important and necessary to establish legisla-
tive measures specifically for the control of hotels which

cater for services to the tourists. The legislation should
define the sanitary, moral, safety and security standards
required of these hotels, the minimum facilities necessary for
fulfilment of these requirements, and the method of establish-
ing the rates of fares or charges according to the level of
sevvices and facillities avallable,

APPLICATION OF GENERAL LAWS TO TOURIST RESORTS

In the first page of thils chapter, a list of major legislation
which are also applicable to tourist resorts was presented. Some of
the }aws cannot be strictly enforced undiscriminatedly because they
will greatly affect the daily economic or social activicles of the
public. However, it is considered necessary to make a more aff firma-
tive enforcement of many of these exlsting laws to tourist resorts
by providing by-laws, vegulations or direcdtives basing on these basic
laws., The following are some of the additional legislative measures
which may be evolved from the existing laws and made applicable to
tourist resorts. They may-be make applicable either to tourist
resorts In general or Lo any specific tourist resorts.

(a) Leglislative measures for preservation and protection of tourism
resources.

This purpose wmay be attained through the appiication of the
"Town Planning Act", the "National Park Act’, the "Wild l.ife
Act" and "Historical and Cultural Preservation Act'" etc.

The legislative measures should define the boundary of the areas
designated as tourism development areas, and set up criteria

for the scope and range of tourism development activities to be
allowed and to be prohibited within the designated area in

order to prevent excessively or destructive development activi-
ties. The definition of historical or cultural assets to be
preserved or protected and steps required for protection and
penalty for violatlon should also he given.

(b) Application of the "Environmental Act" to tourist resorts

The existing "FEnvironmental Act" gives a general outline on
environmental preservation, legislative measures evolving from
this existing law to be made applicable to tourist resorts shall
be taken including the setting up of limit of air and water
pollution level for the industries in the designated tourism
development area, and defining the types or categories of indus-
trial activities which may be allowed within the vieinity

of the tourist resort. Strict restriction should particularly
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(e}

he imposed on the polluLion of sea water at or neay ocean
resorts, Regular water quality monitorins survpv requirements

should also be made mandatorv for ocean resor
lLegislative measures on food sanitation

Food sanitation 1s one of the most important factor in the pro-
tection of the interest of the tourist. Legislative measures
basing on the "Public Health Law" should be taken to be pade
applicable to the catering estabiishments in tourist resorts.

“This will include the stipulation of the sanitary standard of

food, the establishment and fts surrounding and tne carves to
be taken in the handling of food and utensils. Inspection
procedures and penalty measures for defaults should alse be
included. “The disposal of waste and garbage should also bhe
subject to control. Also, it may be necessary te introduce
gome kind of qualification for the personnel in charge of
catering through official evaluation,

LEGISLATIVE MEASURES FOR GIVING LEGAL SUPPORTS

For tourist resorts where masterplans for tourism development

arve under lmplementation, it is necessary to take appropriate
legislative measures to ensure that the implementation of Lhe recom-
mendations in the approved masterplans may be enforced with legal
authority. These legislative measuves will usually be limited in
scope and made applicable only to each specific resort under deve-
lopment. Some of the items which require legal authority to ensure
implementation according te plan are as follows:

(a)

(b)

(c)

Regulations on the structures to be allowed for the tourist
resort.,  This will include the floor area ratio in relation

to land area, the height and type of the structures, the
coordination of the structures with the surrounding scenery,
the types of materials to be allowed, the required setback of
the building from road or shoreline and etc, which are planned
in the masterplan,

Regulations on the use and maintenance of water surface and
the beach according to the recommendations in the masterplan,
In case of an ocean resort,

Regulations on the safety measures to be adopted by the tourist

facilities such as transport facllities, sport facilities,
entertainment facilities ete.
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CHAPTER 9 TRAINING

e GENEHAL

_ ’. ‘The implemehtation of the development plan according te the
" proposed: schédule will resulf in an increase of a large number of

‘tourdst and touxdem related facilities and a consequent increase

in personnel requirement both in the management and operation of
" the facilitied in the p¥ivate sector as well as in the administra-

tion -and supervision of tHé facilities and activities in the public

‘gector; A concerted training program is necessary . in order to
securé the personiiel of required ca]ibre and standard to meet the

' annual increaae in demand. :

‘In this chapter, an analysis of the pefsonnel requirement and
- the necessary tralning program shall be made for both sectors.

92  PRIVATE SECTOR
(a) Personnél_requirément
1) Hotel Personnel

7The most important items in the private sector will be the
personnel ‘employed in the hotels which cater directly for
the tourist demand. There are in Pattaya 2,767 hotels rooms
in 11 major hotels with a total of 4,363 employees in 1976
so that the average staff per rooms for Pattaya is about
1,58, An enalysis in the "National Plan on Tourism Deve-
1opment of T.0.T, shows that the existing average hotel
personnel for hotels both in and ocutaide Bangkok as

'follows'
" Clags of.Hoﬁel S Average Staff per Room
In Qangkok- |
Luxury Hotels : ' 1.69
. Flrst Clasg Hotels - S 1.42
Second Class Hotels 0.91

All Hotels in Bangkok _ 1,46

_.Outside Bangkok '
Luxury Hotels 0,71

Second Class Hotels 0.55
_ All Hotels Outside Bangkok 0.63
~ In Pattaya

11 Major Hotels L.58

9-1



‘Tt 18 seen that the staffing trequirement 1s much greater in.
Bangkok, where most of the hotels cater mainly for inter-
national tourist, although a large number of local tourists
from upcountry also share the hotel facilities. Consider-
ing"that Pattaya is being planned as an International resort,
and that over half the future demand 1s estimated to be
foreign tourist, 1t is considered that the average for hotels
in Bangkok 1s more applicable than the hotels outside Bang-
kok which mainly cater for demestic requirements. Taking
into consideration that some of the accommodation facil-
ities in Pattaya are planned as the bungalow type which
require less personnel and that a future improvement in
productivity can be expected through appropriate training,

it is assumed that the average staffing requirement for

each additional room in Pattaya will be 1.5, At this assump-
tion, the total additional persounel requirement 1s estimated.
as follows:

Year Total rooms . Addicional rooms Additional personnel

{rooms) (rooms) (persons)
1977 3,600 f] 0
1981 3,600 Q 0
1986 4,300 700 , 1,050
1991 6,600 2,300 3,450
1996 8,700 12,100 3,150
Total | 5,100 7,650

Thus it is seen that over 7,600 new employees will be
required over the whole planning period to serve in the
proposed new hotels,

The said report of T.0.T. also reported an average composi-
tion of hotel employees sampled at luxury hotels in Bangkok
ags follows,

a. Management staff : 3%

b, Upper technical staff : 6%
(Room development manager, food and beverage manager,
chief cook, housekeeper, front desk manager, chief
englineer, chief accountant, Internal audiltor, personnel
manager etc.)

¢, Middle techmical staff : 16%

(Rartenders, headwaiters, kitchen supervisors, cashiers,
housckeeping supervisors, secretaries, accounting staff)
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2)

d, Yower technical staff + 75%

(Porcers, walters, room—-cleaners, kitchen helpers,
front desk clerks, telephone operaters etc.)

Applying these percentages to Pattaya, the total personnel
requirement by level will be as follows:

.a. Management staflf _ : 230

b, Uppet technical staff h60
c. Middle technical staff : 1,220

d. Lower technical staff : 5,740

Toral 7,650

Tourist guidesa and interpreters

The next important Ltem 1s the tourist guide and the tour
and travel agents. There are at present about 100 full
time guides serviung tourists 1in Bangkok, supplemented by
semi-trained or part-time guldes of lower standard. Thesge
guldes also go with tourists to Pattaya when vequired, so
that there are at present no full-time guldes astationed in
Pattaya. The number of full-time trained guides is dnsuf-
ficient te serve all tourist demand and it 1s egtimated
that 400 - 500 guides 1s the proper supply to meet present
day demand. Since it can be anticipated that in future
gulding services for tourists in Pattaya will be continuously
supplied from Bangkok, there 1is no necessity to provide
guides specifically for Pattaya. However, it is of impor~
tance that sufficient supply of guldes in Bangkok should
ba maintained to ensure adeguate gulding service. The
number of trained guides required may be assumed to be
proportional to the international tourist demand, and is
estimated as follows:

Year international tourist  Additional guides required
(thousgand)
1976 1,098 400
1981 1,600 250
1986 2,000 200
199} 2,500 250
1996 3,000 250
Total: 1,350
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(b)

Thus 1t is estimated that a total of 1,350 more trained
guides will be required throughout the whole period.

3) Tour and travel agents

There are about 140 tour and travel agencles in Bangkok
"which also cater for tourists who extend their trip to
Pattaya may being small operators, The wumber of employees
in this respect is not known, due to lack of readily
available data. Under the present system the tour and
travel agents can begin operation after registration with
the Ministry of Commerce, and there is no qualification
requirement for the operators or their employees. With
the future 1lncreases in the volume of tourists, an increase
fn the number of tour and travel agents can be anticipated.

&)  Other services

f .
The other services which are directly related to internation-

al tourists are the employees of restaurants, snack-~bars,
gsouvenir shops and other tourist facilitdes. The present
employment situation is not known, due to lack of data, and
it is difficult to estimate the future personnel demand.
However, it can be seen that the training requirement for
these personnel will be language proficlency, and no
special training will be required.

Training program

At present, there are several schools and institutions which
provide courses related to travel Industry.

1)  The Qhulalohgkorn University has a travel industry manage-
ment course in the Commerce Faculty which sends out about

10 ~ 20 graduates every year.

2)  The Bangkok Technical School has a one year training course
in travel industry management which provides training for
about 100 students every year.

3) There are other vocational schools providing training
courses ranging from 3 months to 2 years, at which 200 -
300 students complete the 2 year course and about 200 - 400
students complete the shorter courses every year,

Consideving also the persomnel requirements in Bangkok, 1t can
be seen that the total supply of personnel will not be suffi~
clent to meet future hotel personnel requirement in Pattaya,
Particularly for management staff, the requirement for which
after 1990 of about 20 per year is much greater than the supply
of 10 - 20 from Chulalongkorn University. Ti{ 1s necessary there-
fore for the University to expand the course oxr for other
universities to introduce similar courses. It will also require
recruitment of expatriate personnel during the initial stage of
operation of the hotels before thelr gradual replacement by
local personnel. '
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"The requiremaents of the upper and middle technical staff has to

“be filled by students who complete the 2-year course., The

- requirement after 1990 will be over 150 per year, or more than

half the present supply from the vocational schools. Since the

- supply will have to meet overall national demand, it is

- doubtful whether all requirement of Pattaya can be met at pre-~

.sent . capacity of supply and additional 2-yeat or longer courses
is deemed necessary,

The lower technical staff requirement will be over S$00 per’
year, and here again future expansion short term is of impor-

. tance,

A requirement of 40 - 50 trained guides per year will be neces-
sary and here it is deemed important that special training
courses be.set up in vocational schools or universities to
train the guides who should be well versed in the tourist
attractions of Thalland, proficient in foreilgn languages, and
also hdve a good knowledge of the laws, regulations and rules
which ensure the safety, convenience and comfort of tourists.

" Sinece the tour and travel agents are very closely in contact
with the tourist, and greatly affect the interest of the
“tourist, it is desirable that together with the introducing of
the "permit system” in place of the existing registration
system, the operators should be required to possess adequate
qualification in order to carry out their operation. There-
fore some kind of training program should be planned for these
tour and travel operators to ensure Lhat they are well versed
with the legal requirements, the safety measures, sanitary
measures and the moral standards necessary for the provision
of services to the tourists,

In all the cases above, 1t may be noted that language pro-
ficiency will be the major requirement other than specilalty in
each particular fileld of service, Conslderacion also the lan-
-guage requirement for restaurants, snack-bars, souvenir

ete, the total requirement for language training will come to
be very high, and comprehensive training program for languages
should be set up at an early date, The major language for
training will be of course English, but some personnel should
be trained also in the French, German and Japanege language.

PUBLIC SECTOR

The personnel requirement will be both for the Infrastructure
sector and for the organizations in charge of tourism. In the Infra-
structure sector, it 4s anticipated that the requilred personnel will
be provided by each respective government agency. The personnel

 requirement will be more acute for the organization in charge of

tourism. At present, the major effert of 7.0.T. is on promotion.
Although the Plauning Divisfon has recently been strengthened to
some extent, the total man~power 1s even today Insufficlent to meet

present planning demand., With the addition of implementation aand



operation to the field of activities of the organization in charge of
tourism, the additional requirement for technical and professional
staff is expacted to be high. It is not possible to estimate the
“future requirement of technical and professional staff requirement
without a final govermment decision on the final scopé and scale of
the organization. But it can be sald that the personnél requirement
may not be easily met from local supply due ‘to .thé lack in experience
in Thailand of such large scale tourism developmént, implementation
and operation by the public sector. Some possible steps for recelv-
ing these technlcal and professional staff are suggested as follows!

1) Recruitment of'professiqnal personnel from the private_séctor or
other government. departments who are experienced in same or
similar projects as the nucleus of the organization,

2} Recrultment of new graduates and despatching them to-training
courses abroad or in other government agencies in order to obtaln

praotical experience,

3) EmploYment of experienced forelgn consultants to serve as
advisors in the organization during the Initial stage of imple-
mentation and gradual replacement of these expatriates after com-
pletion of transfer of technical know-how, .

4) Assignment of the implementation, operation and management of
specific projects to foredgn engineering and management consul-
tants by contract and specifying Lraining of local counterpatts
as a requirement of the contract. '

In ay case, the requirement of technical and professional staff
will be quite urgent and a government policy in the méthod of train-
ing to be adopted has to be made at an early date.
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 CHAPTER 10 IMPLEMENTATION OF THE PROJECT

101 OVERALL SCHEDULE OF IMPLEMENTATION

10.1.1 Phasing of development

In the previous chapters, a masterplan for the tourism develop~
ment of Pattaya hds. been prepared with the various infrastructure
and other public and private investment projects proposed. An
~economic and financial evaluation was alsc made of the public dnvegt~
ment projects, including the infrastructure and tourist facilities
-« projects. ‘The plan has been set up in line with the Fforecast future
tourist demand of the resort, ﬁ .

The implementation schedule for the masterplan may be basically
divided into two Phases. The Phase 1 Projects are planned to cater
for tourist demands for the first 10 years up o the year 1986, and

- .the Phase 2 projects are [or meeting tourist requirements up to
1996, The Phase 1 fs further subdivided into Stage 1 up to 1981 and

_ Stage 2 for the subsequent 5. years.

, . .Baslcally, the projects included in Phase 1 are the projects for

Cprovigion of Infrastructure facilities to the existing developed
resort area and also the provision of tourist facilities to enhance

- the atractiveness of the existing resort area, It may be seen from
the previous chapters that the existing number of hotel rooms of
all categories come to ahout 3,600 rooms which is more than sufficient
to meet the tourist demand for some years to come. By 1986, the
number of additional hotel rooms required is about 700 room. Thus

. during the Phase 1 development period there is no urgent neceggity to
‘to develop néw areas beyond the existing developed area, The supply
of infrastructure and tourist facilities to ensure efflclent and
effective seérvices to tourists at the existing accommodation facil-
ities, however, is.of utmost importance, This is the aspect where
the Phase 1 development is concentrated. '

Further increase of tourist demand beyond 1986 will warrant .
provision of additional hotel wooms, It 1s estimated that the hotel
room requirement for 1996 will be almost double that for 1986, The
masterplan propeses that the additional hotel rooms for this Phase 2

- period will be plamnned ‘at the area south of Pattaya Hi1l, The pro-
posed new site for additional development 18 at present almost
undeveloped, so that such supply of additional hotel rooms at the
new: slte will require supply also of new infrastructure and tourist
facilities, ‘ o ' o

Rough about 60% of the total investment cost on infrastructure
1s estimated to be spent in Phase 1 and the cost for Phase 2 comes
to around 40%, As for investment for other quarters, including

. tourdst facilicies both 4in the public and the private sectors, about
30% will be investad ia Phase 1 and 70% spent in Phase 2, '
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10.1

10.1.

10.2

10,2,

2 HNecessity for review of masterplan

The masterplan presents a long term plan for landuse and the
necessary projects for the realization of the long term plan, indi-
cating an implementation at a year-by~year basis to méet the future
demand for the next twenty years. However, 1t must be stressed
that future changes in world econemic situation or world events may
cause a deviation of the assumptions fox the forecast of tourist
demand at a long térm basis. 1In other words, the forecast results
for the long future is more liable to have a great error than the
forecast for the immediate future. In this sense, while it ds
recommended that the Phase 1 project be implemented at an early date,
1t is also proposed that a reassegsment of the Phase 2 of the
masterplan be made after completion of the implementation of Phase
1, basing on the up-to-date data available by that time; in order
to reach a decision on whether the Phase 2 projects should be imple-
mented as scheduled. ' '

3 Regarding urgent programs

~ Besides the recommendations on the implementation of the magter-
plan at two phases, this report also makes recommendations on the
implementation of the urgent programs which may be immedlately under-
taken, These are the steps or measures which may be immediately
implemented at relatively low cost but have immediate effect on the
improvement of the resort. Some are minor improvement accompanied
by introduction and enforcement of new regulations and may be
realized without substantial investment. Some are provision of low
cost temporary Ffacilities which will be eventually replaced by
permanent facilities to be completed through the implementation of
the masterplan. Some are immediate construction of a small part of
the permanent facilities to meet Immediate demand, Although the
immediate programs are described in the various respective sectionsg,
these programs will be summarized in section 10.3 of this chapter.

DETERMINATION OF PRIQRITY OF PROJECT IMPLEMENTATION

1 General

The Phase 1 infrastructure projects include the followlng eight
ftems: :

1. Water supply
2., Sewerage

3. Storm water drainage

4. Solid waste Qoliecti@n and disposal

5, Road and Street
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6.

Electric Power Supply

7. Telecommunication

8. Marine facllities
The total c¢onstruction ¢ost for these projects including tax
~and land acquisition for the Phase 1 period is ‘to come to

"about 1.7 billion bahts (85 million USS) of which the foreign
currency portion comes to about 530 million bahts (26.5 million US$)
oxr nearly 30% of total cost., The decision on the investment
involving such enormous capital cost cannot be made without careful

feaslbility study to be carried out for cach individual project.
Moreover, the simultaneous study and implementatian of so many pro-

Jects may be technically and financially difficult. For this:
reason, it {s necessary to determine the prlority of these projects
so that should only part of the projects be implemented, the pro-
Jects of higher priority will be chosen first,

In this section, a study of the priority of the infrastruc-

ture projects will be made, taking into consideracion various
different factors,

10.2.2 Counsideraticus for decermindtion of project priority

(a)

From the point of contribution in upgrading the level of ser—
vice to the tourist.

' The water supply project is by far the most Important in this

respect, - At present, water supply to the tourists is the
responsibility of the individual establishments, which adopt
different methods in securing water resource, treatment and
distribution of water. As a result, the sanitary level and

the convenience to tourists differ from one establishment to
another, Daring the dry season when less underground water

is available, or during the peak tourist season when the demand
Increases, some of Lthe establishments have to supplement any
shortage of water from their own resources through purchase
from outside the resort area, conveyed by tank lorries, and at
a relative high price. With the daily growth in tourist

volume and consequent increase in water demand, it can be
expected that the situation will further deteviorate, result-
ing in a general worsening of service level to the tourists.
The provision of a water supply system at a stable sanitary
condition is therefore of utmost importance not only in ensur-
ing the level of service to the tourists but also from the point
of maintaining the sanitary condition of the tourist.

The lack of a sewerage system is not ostenslbly felt by the
tourfsts nor by the establishments despite 1ts very great
importance from the point of sanitation and malntenance of the
environment. The establishments in Pattaya treat their own
waste by the sceptic tank method and let the treated discharge
permeate to the ground, where inevitably, some discharge 1s
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mixed into the underground water drawn as resource for water
supply. Besides resulting in high cost in treatment for the
supply, such situation way also endanger the sanitary condition
of the resort, Therefore, although the direct impact of the
lack of an adequate sewerage system is not immediately felt,

the provision of a sewcrage system is a matter of great urgeucy.

For the same reason, the solid waste collection and disposal
system is also of great importance in connection with the mainte-
nance of the santtary conditions of the resort, since the limited
facility that is available at present is not adequate to cope with
demand in the pear fulture.

Although the existing road and street system is rather simple and,
other than the beach road, the width is generally on the narrow
side, due to the low average vehicle volume, adequate serviee to
the tourists is available. Mowever, with the policy of eventually
closing the beach road to the general vehicle traffic, it is nec-
essary to rearrange, and improve the entire road and street system
in order to provide access of vehicle traffic to the establishments
lining along the bheach.

Other than the piers along the south Pattaya for the use of fisbing
boal, there is no port and marine facility at the Pattaya resovt
now. The boats which cater for the tourists are scatterved all
along the shoreline, so that it is inconvenient for the tourlsts
who need the use of a boat, not to mentlon the possible danger to
passengers on boarding and unboarding the boats. The policy in
the masterplan is for concentrating the boats at several specific
locations so that tourists may have easy access to the boats, Fox
this purpose, the provision of port and marine facllities for
mooring of boats and for boarding and unboarding of passengers Is
necessary, Temporary facilities are recommended as urgent program
to cater for tourist service until ithe completion of the permanent
facilities.

The purpose of the provision of a storm water drainage system is
to eliminate the occasional floods which occur at the hinterland
of Pattaya during the wet season. MHowever, the affected area is
not akt present developed for tourlists use and the floods are
seldam and unserious so that as far as the existing resort is
concerned, this Is not a top urgent project. Nevertheless, this
is a necessary project following the cventual development of the
area behind the existing developed area, in line with the recom-
mendations of the masterplan.

Eleckric power supply system, and telecommunication system, are
the infrastructure facilities which are at present available,
although substantial improvement is desirable and future expansion
of the systems will be necessary to cope with anticipated future
increase In touvist demand. The vespective administrative agen-
cies for these facilities already have their Indtvidual improve-
ment programs either in the Implementation or the plamning stage,
s0 that the urgency of these projects is less acuto.
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(b)

From the Polint of Environmental Preservation

In this regards, the sewerage system is by far the most important
system. It has been described in detailed in the previous chap-
ters that the discharge of waste water to the sea either directly
or through public water channels by both the tourist catering es-
tablishments and the tapioca factories in the vicinity of Pattaya
has been responsible for the pollution of the sea water resulting
in rapid deterioration of the water quality of this ocean resort.
Unless urgent step is taken to prevent further pollution of the
sea water, the resort may eventual be so worsened as to be unsuit-
able For swimming and ocean activitles.

Inadequate solid disposal system will also greatly affect the en-
vironmental condition of the resort, The landfill system is at
present adopted for waste disposal. However, the area is not ade-
quate for long term use, and the sanitary condition of the filled
area is not adequately maintalned. From the point of maintenance
of sanitary environmental condition and provision of a system for
a long term, the solid wmaste collection and disposal system is
also of great importance.

The improvement of the road and street system and the provision

of the port and warine facilities will Improve the traffic flow
both on land and on the sea surface, thus greatly bolstering the
image of the resort, and improveing the tourism environment of the
resort. ‘These two facilitles will therefore be next in importance
from the point of environmental preservation.

10.2.3 Determination of priovity of the projects

From the above qualitative analysis, the infrastructure projects

proposed in the masterplan may be classified into three categories as
follows:

(a)

(b)

First priority group of projects

This group will include the projects without which the future
viability of Pattaya as an ocean resort will be affected, In
other words, these projects will decide the life and death of
Pattaya when the tourist volume 1is greatly increased in the (uture.
In this group are the following projects: '

(1) Water Supply System

(11) Sewerage System

(141) Sold Waste Collection and Pisposal System

Second prioricy group of projeccts

The completion of projects in this group will greatly improve

the image and enhance the attraction of Pattaya as a tourist
vegort. fhese are the projects necessary o ensure coustant
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futufe growth 1n ;ourist volumc to the resort.
The projects in this group.are:
(1)~ Road and Stfeet_Syétem
(i1) Porxt and'ﬂarine Faci1ities
(1i1) S&orm Water Draiuége.System
'(é) Third .priority. gr"oup of pr;)jeéts

These projects are for improving the quality of service to Lhe
tourist and local community. They include! :

1) Electric Power Supply System
(i1)  Telecommunication System

‘ The above priority has been determined purely from the points of
technical consideration basing on the analysis of the Section 10.2.2.
With regards to the selection of the projects to be taken up in imple-
mentation, the above listed priority will of course be first taken
into consideration. However, the plans that the various government
agencies may have already in hand or in the conceptual stage will also
have to be carefully considered. Thus it 1s possible that some urgent
measures or steps may have already been taken by some government agen-
cles or departments on certain high priority projects so that the pro-
ject may not need to be persued by T.0.T. On the hand, some measures
or steps related to certain low priority projects may have béen taken
so that it require an early implementation of the project in order to
ensure full benefit of such measures, In the implementation stage, it
is therefore necessary that a list of implementation sequence he pre-
pared taking into consideration not only the priority determined in
.this study but also the status quo of the projects. -

10<2.4 Recommendat ion

As shown in the previous chapter, the economic feasibility of
the implementatior -of the masterplan was established indicating that
the economic return of the_inVestment.from‘the point of national e-
conomy will .amply cover the costs involved in the implementation of
all the projects proposed in the masterplan, both for the public and
the private sector.,  The financial analysis of the investment by the
_public sector on the infrastructure and tourist facility projects also

prove that the financial ‘return of investment in the form of revenues
and additional tax recelpts will be sufficient to warrant the invest-
ment by the government on these public sactor projecis.
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Basiﬁg'on the results of these cconomlic and financlal analyses,
the implementation of the infrastructure projects at an early date
will be highly desirable for the realization of the masterplan.
However, since the .cost of investment will be enormous, it will be
necassary to make selective investment at the initfal stage. Also,
further detailed studies will be nec90qary particularly on the major
projects to ascertained the technical aspects of the projects and.
to reassess the construction cost to better accuracy. It is there-
fore. recommended that feasibility studies on the projects of high
priority be carried out at ‘an early date in order Lhat the implemen-
tation of thesé projects may be made. - .

10.3 ,RECOMMEND'AT'ION,QN IMPLEMENTATION OF URGENT PROGRAMS

10.3.1 Generél

“From the 1mplamentation schedule previcusly presented, 1t is
geen that the tourism development plan for Pattaya will be a long
- term plan with most of the projects requiring many years before
aven -partial completion. On the other hand, many problemsg are
already felt in Pattaya as an existing tourist resort. In this
chapter, 1ecommendations are therefore made on the implementation
of urgent programs. Basically, the recommendations will 1include
ateps, measures ov projects which can be easily implemented at a low
~cost and wiLhin a short perlod, and the effect will be spontaneous,
They may come under the following categories.

(a) ProjecLs which can be completed within a year at small invest~
ment cost and which can either be converted easily into a part
of the future permanent gtructure as part of the masterplan
oY are temporary structures to be eventually replaced by
permanent structures. :

_ fb) _Pericdical routine and provision of simple facility which will
improve the conditions of the resort.,

(q)' Legislative or administrative measures which enforcement will
contribute towards the Improvement of the resort,

- The 1elevant items which are degeribed in their respective
aectionq, and a summary of all the‘items ia presented in subsequent

paragraphs.
10,3.2 Urgent Projects
(a). The temporary proﬁision'df:raw watéf supply line,
The existing tourlst éStablishMents (hotels, restaurants, etc,)

procure water supply from theilr own source and treat the water
- An the facilities within the establishment,



(b}

C Muring dry éeaqon ov peak tourist season, vaw water has to be

purchased and conveyed by tank lorries to supplement any
deficit., It is proposed that a raw water storage pond with

‘elevated tank be installed at the site proposed as future

watey Ureatment plant site for water supply along the road
leading from Sukhumvit Road to North Pattaya and a ‘pipeline be
laid along the beach road to reach South Pattaya. Raw water
will be supplied by tank lorry from outside and stored in the
pond to be distributed to the consumers along the beach road
by gravity flow from the elevated tank. The establishments
will treat this supplied raw water in thelr own facilitfes.

This pipeline will be converted into the main distribution
plpe of fresh water after eventual completion of the water
supply system, and the pond and elevated tank will also be
eventually converted into use in the final water supply sysatem.

This temporary measure will ensure stable supply of raw water
to the existing establishments even during the peak period,

By concentrating the supply of raw water to one location, the
quality of the raw water can also be easily controlled. Since
the storage capacity will be larger than that of each indi-
vidual establishiment, constant replenishment of raw water can
be made during off peak period. This will prevent the sudden
increase of trafflc of water conveying vehicles into the
tourist area during peak perilod,

The total construction cost excluding tax will be about 40
million bahts (2 million US$) and part of the cost can be
recovered through the sale of the raw water to the consumers,

" The temporary provision of sewerage system for South Pattaya

The largest quantity of discharge of sewage, other than the
tapioca factories, is from the restaurants and other establi-~
shments in South Pattaya. Pollution of the sea 1s progressing
at a very high rate, Since the provision of the permanent
sewerage system will not be completed within a short period,

it is imporLanL to make some temporary provision as an urgent
measure.

.it is propdsed rhat a small scale stabilizarion pond be pro-

vided at the site proposed for the permanent facility at

South Pattaya, and a sewage collection pipe be laid from the
South Pattaya beach road to the pond., This will ensure that
the sewage discharge 1s thus partially trcated at the temporary
pond. A storm drainage channel will be also ¢onstructed in
South Pattaya so- that the treated waste may as a temporary

- measure be discharged into the sea at South Pattaya. The pond

and the pipe will evenLually be converted into part of the
permanent [aciliLy

The toLal cost is estimated ac 9 million bahts (450 thousand

Uss), for the treatment facility and 28 million bahts (1.4 mil-
Lion US$) fot the discharge channel,
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(c)

The provision of temporary marine facllities

It is proposed in the masterplan that the use of the sea water
surface be controlled and that the boats which now freely line
the shoreline should be concentrated at deslgnated locations,
For the convenience of boat users, 1t is proposed that a tem~
porary wooden quay be construéted at South Pattaya, and all
loading aud unloading of passengers be concentrated at this
temporary quay. This temporary facility will be eventually
replaced by the permanent facility. This cost estimated for

‘the temporary facility is about 2 million baht (100 thousand $)

Fig.'lO.B;l shows the outline.of ﬁhesc probosed urgent projects,

10.3.3 Periodical routines and simple facllity provision

(a)

(b) -

(c)

For the maintenance of sanitary condition of the beach

This will be accomplished through the following measures
A1) Regular cieaning of the beach

- {41} Restriction of horse riding on the beach and provision

of temporary area for horse riding activity.

(i11) Regular cleaning of the litters in the water.along the
- beach and clearing of sea-weed in the water.

(lv)  Carrying out of chlorine injection to the sceptic tanks
of existing establishments,

For the maintenance of safety of beach users
(i) Designation of areas for mooring of boats

(11) Desigﬁation of water surface zoning and regulation of
water surface usage of the zones

(111) Establishment of coast guards and first aid units along
the beach, ' :

(1v)  Provision of necessary traffic signs for control of

traffic and enforcement of traffic regulations

For the improvement of service and convenience to tourists

. (1) . Deslgnation of éreéé for vendors.

(i1) . Provision of benchés élong the beach

(111) Promotion of'bicyéle as a means of transport on the
beach road and provision of bicycle parking area

.(iv) Periodical monitéring of the water quality. through

_regular surveys,
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10,3.4

._(a)

(1) " Introduction of one-way-street systém for beach road

(b}

(c)

{d)

lLegislative and administrative measures

For the maintenance of safety to tourist

from Nipa Lodge Hotel to south Pattaya.

{i1) Closing of beach road to vehicle traffic’ from Nipd Lodge

Hotel to Lhe north.

{1ii) ©Enforcement of registration'of boats for tourist use and
stipulatiou of safety_requirements for boats.

{iv) Regulation of speed of public trﬂnsport vehicles.
For the improvement of service and’ convcniunca to Louxists

(1) Restriction on street soliciting for souvenir vending
or otheyr services.

Lii) Establishment of criteria of quality of factory waste
water from taploca factory and strict enforcement of

the cyiteria.

For the prevention of disorderly development before implemen-—.
tation of master plan.

Others

The above are recommendations on steps and measures to be taken
immediately which will have rapid effect on the improvement of
gservice level, convenience and safety to the tourist. Besides
these measures, it is also recommended that early steps should
be taken to make preparation for implementation of the mater-

plan. These will fnelude:

1) Prebaration'for the necessary feasibllity study and design
services on the project.

'2) Taking steps to establish the necessary legislations men-—

tioned in Chapter 8.

in this Chapter, the implementation schedule of the projects of
the masterplan has been presented to meet the requirements based
on the estimated future tourist demand, It is noted that in
actual practice, the time required for procurement of finance,

‘gelection of consultants for the engineering services, the selec-

tion of contractors for construction works, and other administra-
tive procedures is apt to take much longer than the original plan,
thus resulting in congiderable delay in the completion of the
project, ‘It 1s therefore important that the recommended urgent

projects, ‘which aYe measures proposed to meet {immediate require~

ments before completion of the masterplan projects, should be
implemented as soon as possible and that preparatory works on the

“{mplementation should be started as early as possible in owvder

to reduce any delay in final completion of the projects,
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