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ECBN{IMIE ANALYSIS

_ Methode of conomic analyeis

, 1 ySiS of Lhe Sri Racha;Sea Beth Project must be mdde
from ‘the followingf WO aSpects._ First of’all, it mhqt be. studied whether 4
this project i [\ T 4& 1;economy Secondly, it must be"
-studied whether: project-cnn be managed heathly. ‘In this chapLer, ‘the
“effects on ‘the na onal “econotiy are- analyeed by quanLitaLively grasping Lhe
3cost$~benefits 1 Lio and the fiternal return rate by the current valiie: method:
The financial conditionq = studied by clarifying 1059 and profit accounte and-
asset sLanding of each year. :
- In this report, ‘the major atLenLion of Lhe economic analy31s is directed_
to 1980 mfl985 foi the following reasons._;;j ' T
: 1) The prediction of the imporL volume of crude oils ie relatively
: stable o . '
2) If the life of facilities is assumed to: be 20 years, the
: : ','analysis period is on the extension of ‘the macro eeLimaLe.-_
This is because analyses based on’ unceitein aSSumptious lack reliabiliiy.__

2. Analynis of national ecOnOmy

(l) Coste

ConetrucLion eosts and maintenance coste discuesed in: Chqpter
i.VIll are. atl the cosrs that must be considered for'this progeot.-
:'Table X~1 shows the: costs under variods plan oLt must be noted
_:that a propoeal based on Shadow ‘price’ was _troduced for the sake

iof conparieon ”Larpe projects ‘of developing countiieq ofgen: depend':;
5”heavily on- £ ign currency. Therefore, the ‘risk for. exchange Yate
: fluctuation was: coneidered “This’ shad v,price system is an. effec-
‘tive means -for preventing the outflow” of foreipn’ CUrYency for de—--"
B veloping countr with small foreign currency holdinge..;V-r
Various pf 0gals can be made on the’ ehadow price, - We adopted
A 10 in view of the conditione In: Theiland, the ‘current interndtional
:'currency oituation and NESDB s opinion.; Concretel thie shadow '
o price allows to: cope’ ‘with the fluctuacion” of 1 US$ 20.0- A'22 [ 3
: Ae‘Teble X—l shows, the’ coneruetion costs: for Site C under
X plan amount to. 931 million ¥ (769 mitlion B of foreign currency
o and 162 million 3 of domésiic: currency'”jlf the shadow price is-
- ¢ used,  the cost- in’ Lhe foreign currency will- rise to 846 million B
. and” the LoLal will rise to 1,008 million $ L. :

analySieah The 1ife of all the facilities ‘was aseumed LO be 20
years for the'preeenL analyeis.: Generally speaking, the iife of
‘facilities is_expected to. exceed 20 years if they: are. maintained

and repaiied adequately.v Howaver, the 1ife of 20 years was aseumed '
in conSideraLion of teehnological rovolutions and fot 9afety.

c‘gggn_
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(2)

Benefits

-The benefits from this project cao be claésifiéd_iht@ measur-

able benefits (decrease of transportation costs by the employment.
of large-tankers and decrease: of demurrage- loss by docreasjng the
number of tankers) and unmeasurable benefits (stable supply of
Petroleum energy and navigation safety realized by decrcasing the
number of tankers). The latter Was excluded from the economic -

analysis.

L

2)

Distribution of tanker classes

It is 1ot 200 thousand tankers alone that uge 200
thousand DWT sea berths. The tankers which use them show
certaln class distribution, :For example, tankers of 25
thausand DWT ~ 60 thousand DWT currently use TORC Sea Berth
(in Sri Racha). The Mission assumed the following distri-
bution of tanker classes for .the Sri Racha 200 thousand DWT
sea berth on the basis of examples in Japan.

Transportatlon by 200 thousand TDUT tanker - 70%
90 chousand DWT tanker 20%
" 60 thousand DWT tanker 10%

The following table shows the amount of crude oils that
are handled by tankers of various classes in 1980 and 1983,

(Onic: thousand KL)

T 1980 1985
200 thousand DWT tanker 8,960 | 13,236 ’
90 thousand PWT tankér 2,560 3,780

“_Mgawigggéand DWT canker 1 1,280 1,895_?

— Tot-:gl 12,800 ﬁ 18,900

Benefits of large tankers

- As ‘discussed in.IX, transportation cost can be decreased
by increasing berth capacity to 200 thousand DWT class. The
benefits of this project include the cut In transportation
costs realized by large tankers. Tt must be polnted out that

: beuefits should not be overestimated,

. “In IX, we estimated the demurrage loss 1n 1980 and 1985
by assuming the use of current facilities. We also obtained
the tanker class distribution for the minimum demurrage loss,

1980 1985

 90_£hbusaﬁd“DwT tanker 2.5 tankers 5.0 tankers

- GO_thousané WY tanker ill.O'CankerS 14.3 tankers

o~ 212 -



The following table shows the amount of crude olls to be
handled by these tanker classes,

(Unit: chousand KL)

;““¥»;Hu : .

T 1980 . 1985
R ——— ] [
L 90 thousand DWT vanker 3,250 5,500
R S _ ]

60 thousand DWT tanker 9,550 12,400

Total 12,300 18,900

We can obtain the scale merit by KL by obtaining the
waighed averadge of transportation cost by tanker classes
{Table IX-2}. '

{a) 1980
Total transportation cost for winimum demurrage loss.

57.9% x 3,250 thousand KL + 67.9% x 9,550 thousand KL
‘= 837.6 million B

Total transportation cost of 200 thousand DWT sea berth,

41.4% X 8,960 thousaud KL + 57.9% X 2,560 thousand KL
+ 67.9% % 1,280 thousand KL = 606.1 million ¥

(837.6 - 606.1) miilion ¥ + 12,800 thousand KL
= 18.1 RB/KL

(by 1985

Similarly: (1,218.3 - 894.9) million A + 18,900 thousand KL
= 17.1 B/EL

3) Demurrage loss of 200 thousand DWT berth (See 1IX 2.(2H.)

The demurrage loss of 200 thousand DWT sea berth is esti-
mated below by queuing theory.

Moo = 3.1 tankers/month, Ago = 2.0 tankers/month,
Ao = 1.5 tankers/month in 1980

Therefore, 6.6 tankers entér the port monthly and the
demurrage loss of 2.48 B/KL (one berth system) 1s estimated.
1t was obtained by the weighed mean of daily demurrage loss
by tanker classes,

In 1985 (two berths are to be constructed by this time},
9.7 tankers enter the port monthly., { Ao = 4.6, Ap = 2.9,

Mo = 2.2) ‘Therefore, the demurrage loss is 0.47 B/KL.

)  Demurrage loss under current berths alone

As discussed in TX, the demurrage loss will be 1.21 B/KL
in 1980 and 1.49 ¥/KL in 1985.

- 213 -



5) Petermination of benafits _
Benefits can be'obtaihed as below from‘Z), 3) and 4).
- (Unit: ﬁ/KL, thousand KL)
T —— 1980 19 85
I — Ll Tl - —_—

Model eulargcment - 18,1 17.1
Decrease of waiting no1L27 1.02
200 Lhousand DWT berth A 2;48 A 0047
Current-beth 1.21 1.49
Quantity of crude oils 12,800 18,900

The thin line of Fig. X~1 is- based on the assumption that
betiefits are in proportion to the quantity of crude oils, If
benefits from decreasing demurrage loss are assumed to increase
up to the capacity limit of two 200 thousand DWT berths, un-—
realistic results will be obtained in remote future, Accord-
ing to the Information obtained from Japanese oil enterprices,
the construction of a new berth is consildered when demurrage
]oss becomes equal to the benefite of layer tankers. In the
case of this project, this will riot occur during the period
of this economic analysis. Therefore, the merit of large
tankers and the merit of the decrease In demurrage loss were
added, Fig. X-1 shows this.

L 214 -
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* The benefit Tine of Fig. X-1- can be expxeesed by the
following equation if the beneflit per KL (B/KL) and the volume
(million KL) of 1mported crude oils in Svi Racha dre given as
¥ and X, respective]y._' . :

= 0,213X + 15.0?”_ .
' X: iilldion KI,
_ oY B/RL o ,

T IL must be noted that the crude oil quantity here naans
the total import ‘volume of crude olls: in’ Srl Racha Districe,
_ regardlesq of plans (X Y, Z, W) Por examp]e, 3,250 thousand

KL of crude olils are to be handled under X Plan in 1978, the
import volume of crude oils reaches 8,250 thousand KI..in Sri
Racha DistricL.- Therefore,‘the benefit 1g esLimated as 15.8

B/KL, for all the plans. (X, Y, Zs W),
' Table X-2 shows the total bénefits that are obtained on
the basis of crude 011 quantity under the planq X Y, Z; W
(ITI) '
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(3) Intérnal return rate and cost benefit ratio

These co8ts and benefits are subjected to a coc;t effect
analysis by the current price method, - Twentwaout cases vere.
_subjected to this analysis. . Three ‘discount rates were used for
each case., The assumptilons for the analysis are listed again.

1) Costs congist o‘f con‘struction costs and maintenance costs.,

2)  Benefits consist of the cut of transporLat:ton cost and cut
of demurrage loss. '

3 The life of facilities is 20 years.

4} X and Y Pians require one berth, while 7, W Plans require
two berths. , . ‘

5)  The first berth will be constructed in 1976 and 19??, while
the second berth will be constructed in 1984, Under the above
assumptions, the fol]owing equatic»us can be used for the cur-
rent price method. -

o : i ' | .
Ch=0) + i 11 C’ (l T o) mbd oo + REYSL Wby
0
= e I:
2 (1+a)'1 & (l+ A+ et -
=0+ | C 1*—.m' + '---;-+——-‘!~———|ﬁ‘.+——~lr~-—ci
T T e ™ (b+a)® 77 7 (I 4a)
! mij t .. 4 1 Mmze
(I +a)y 1+a)®

i=1

¢ 8

i=1 (1 +a)its. i

i 1
= % (‘Jra)HC + L T )lﬂm +(1+ ¥ i

in which _ .
_ Cl ¢ Total costs of Berth 1 (1 =1, 2)
C; 't Construction cost of Berth 1 dn j year.
T Ci=1,2, j=1,2)
M} s Maihtenance cost of Berth i ,in Jj year
o (i=1,2, §=1 .., 20)
ey "DiSCOﬁﬂt rate“
B = _______.l____ 1

= (d +ca:)”rl

| _'__._ ':_2181.. .



. i ¢ i
T WL + i s k4 R
B ‘iil (l eyt i i%l DL

i whieh . o

B o Total beuefitq of Berth-i (i = 1, 2

B} - Benefits of Berth i in j year ' _
(L=1,2, J=1, ..., 20)

'I‘he internal return vate a and the con«;ts-benefits ratio
k can be obtained by the following equations.

Cl (o) = B (wo) (I bcrth)
C? (o) = B* (w0} (2 Lerths)
k (o) = BL/C' (1 berth)
.k (a)}=B2[C* (2 berths)

. Tor X Plaﬂ, 4.0%, 8.0% and 12.0% were used as discount
rates,. For Y, Z, W Plans, 8.0%, 12.0%, and 16.0% were used

 for obtaining cost benefit ratio and puré current value

" The results are shown in Table X-3 ~ X~26 {in million E) and
‘Fig. X-2 ~ X=5. FEach case name consists of (site-plan, shadow
- price.) A - X00 means Site A, X Plan and no Shadow Price,
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Table X-3

=200 -

~ Cost &
_'Benefit . : ' :
Piscount ¢ B B/C B-c
8’ Rate
S S —— —
:‘, £.0% 1,75% | 2,390 1,365 Cg30
8 8.0 1,532 1,500 0.979 - Y
12.0 1,389 995 | 0,716 A 394
Table X-4
 Cost & '
o ~Benefit \
o | piscount c. B B/C B=~C
%d AﬁRate - o .
o L. 0% 1,840 2,390 1.299 550
& . .
S 8.0 1,619 | 1,500 | 0.926 119
12.0 1,474 995 0.675 479
Table X-5
Cosiﬁ &
Benefit
o Discount™ ¢ B B/c B-C
=) Rate o
. 4.0% F1,496 2,390 1.598 894
] . . X
o : =
o 8.0 1,298 1,500 . | 1.156 202
12,00 1,170 995 | 0.850 | 4175




Table X6 :

Cost'&i-€ :
Beneflt o
_ Diaéount”'b B ¢ B E/C‘ﬂ“” B-C
9| Rrate
j‘ 4.0% - 1,570 2,390 1.522 820
-8 8.0 1,370 | 1,500 1.095 130
12.0° 1,240 995 | 0.802 | A 245
Table X-7
Cost &
_ Benefit o _
o ‘Dlscount ¢ B B/C Bt
g |t
e 4.0% 1,495 1] 2,390 1.599 895
3 8.0 1,292 | 1,500 1.161 208
12.0 1,161 995 | 0.857 | a166
Table X~8
Cést &
Benefit
, _Discouht” ¢ B B/C B-C
= Rate
L . :
o 4, 0% 1,570 2,390 1.522 820
/]
S 8.0 1,365 1,500 1.099 135
12.0 1,232 995 | 0.808 A237
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" Fable X-9

Cogt &

Benefit
Discount
Rate

Case: A=Y00

8,03
12,0

16.0

1,595 -
s

1,347

'1i156

2,296

1,502

Ble
..l{ﬁng
1,099

0.858.

:B;g'_”

701

143

A 191

Table X-10

Case A-Y10

: Cdstlﬂ
~ . Benefit

" Digcount
" Rate

w/e

. 8,0% -

12,0 7

16,0

1,686

1,538

| 1,434

2,296

1,592

1,156

1.362

1,035 .

0. 806

610
54

5278

Table X-11

Cost &
Benefit

':Disﬁbunt"
- Rate-

B/C

Case B-Y00

o ff i3,0Z*f.-

1,353

1,222

1,132

2,296

’ 1)592

1,156 -

'iysgj:
:11303

1.021

943
370

24

w22




- Table X-12

Cost &

“Benefit : S L,
I p1scoun S € B P/C' . B-L
9 ] Rate -
= 8:0% 1,429 ) 2,296 1.607 - 867
S () I . . . .
8 12.0 1,296 | 1,592 1,228 296
16.0 - 1,206 | 1,156 | 0.960 | A 48
Table ¥-13
' Cdét & :t
; ~Benefit e :
o | Discount ¢ B B/C B~¢
: ,»'i.’ Rate
(‘l) RN . . S PR S 5 B :
T 8.0% 1,348 | 2,296 1.703 948
S 12.0 . 1,214 7| 1,592 1.311 378
160 “1,122 | 1,156 | 1.030 34
Table X-14
Cost_&
i Benefit e
o | Discount © B - BfC B-C
e Rate
RN - _
: S 8.0% 1,426 | 2,296 1.610 870
o
et 12.0 1,290 1,592 1.234 302
16.0 1,196 1,156 0.967 A 40
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Table- X-15

"’ Cost &
< Benefit

3Discoﬁnt:
~ Rate

c B | Bic | .BC

g.0r - | 1,93 | 2,838 | Li4co 902

Case A-Z00

12.0 | 1,682 | 1;868 | 1.111 | 186

16,0 - | 1,513 | 1,304 | 0.862 | 4209

Yable X~16 .

© Cost &
Benefdt : SRR -
ST e | B - B/c. | B-C

" Discount . 1 o : S
Rate \\\“\; ' TR s | -

802 - | 2,046 | 2,838 1.387 | 792

Case A-Z10

12,0 - | 1,786 | 1,868 | 1.046 82

16.0. 1,611 | 1,304 | 0.809 | A 307

Table X=17

y ébst &

< Benefit _ e ‘

| . Rate . o
SR B! RS KNS —
807 | ‘1,791 | 2,838 | 1.5857 | 1,047

Case B-200
l

12000 0§ 1529 | 1,868 1,222 | 339

16,0 - 1,353 | 1,304, | 0.964 | A 49




Table X~18

o Cost &
- N Jenefit - o
o | précomt . ¢ S B B/C ) BC
qu 'R-ai;e \
N R I N N T e
o 8.0% 1,892 ;| 2,838 | 1.500 946
R : ' . :
o . . _ s
© 12.0 1,622 | 1,868 - 1.152 246
16,0 1,439 .| 1,304 | 0.906 | & 135 |
Table X-19
Co‘s.t & _
Benefit _.‘5'
=3 | Disc@uuﬁ . ¢ B B/C Be
8 Rate
g 8.0% 1,786 [ 2,838 1.589 1,052
L 12,0 1,518 1,868 1.231 350
' 16.0 1,341, | 15306 | o.972 | A 37
Table X~20
Cos.t & |
~Beneflt : C E
o ” D’iscount"f ¢ B B/C B-C
3 Rate. \
& S -
0 8.0% 1,890 2,838 1.502 948
n N . .
o) : . ,
© 12.0 ‘1,614 1,868 1.157 254
16.0° 1,430 1,304 0.921° | A 126
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Table X-21

Case A-WQO

Cost &

DiscounE
_Rate

8. 0%
12,0

16;0

Benefit

N
]

:B]C

0.883

1.524

1,147 |

1,009 |

248"

A 178

Table X-22

~ Case A-WiD -

COsi:&
Benefit

Discount -
" Rate

8.0% .

12:0

]-600

2,055

1,791

1,615

2,964
1,935

1,339

‘:1.442 

0.829 .

1.080 .

909
144

- Table X-23

_C&Se_SJWOGf_

Cost.&
~JBenefit
‘Discount:
~Rate

LoB0%

120,

o160

1,353

1,790

1,529

B

2,964 -
1,935

1,338

BC

s |

406

A 14

. ;,;'226 - ”'”t




Table X-~24

Cost & - .
C | N Bemefit -
-;) Discount ' ¢ B B/c B--C
g_ Rate - \
& [ e :
© 8,0% 1,892 2,964 1.567 1,072
“ : .
© 12,0 1,622 1,935 1,193 313
16.0 1,439 | 1,33 | o093 | A 100
g Table X-25
. Costf.&
o _ Benefit _
| piscoint ¢ B B/C B-C
81 rate '
“; 8.0% 1,786 2,964 1.660 1,178
8 12.0 1,518 1,935 1.275 417
16.0 1,341 | 1,339 0.999 A2
Table X-26
Cost & _ _
Benefit . . -
o Disépunt e B B/C B-C
Rate
: L
‘; 8.0% 1,890 | 2,964 1.568 1,074
§ 12.0 1,614 1,935 1.199 321
16,0 1,430 1,339 0.936 A 91
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The costs (coustruction cost and maintenance cost) and bene-
fits of each case at the discount ratio of 12% are cva]uated in
currenL value in Table X=27 ~ X=30,
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. These results are summarized iIn Pable X~31 and Table X~32.

Table X~31- ‘Internal Farning Rate

: R | S
o Plan A
pSit-'fzﬁﬁ?g\ x fy o :.z.‘ a
| .00 | 7.8 13.5 | 13.6 | L4.1
Al 1o | 7 | g | 1es | o132
- 1.00 | 9.9 | 16.3 | 15.3 | 15.9
BT 0 | ez | 153 | 143 | 1409 |
: 1.00 | ©10,0 | 16.5 -} 15.5 | 16.0
¢ 110 | a2 [ 155 | 145 15.0;_

Table X»32 . Cost—beﬁefit (Discount rate 12%)

S Plan | R _
SN . . X-‘ Y A W
site. S.P. o N
T 1.00 |o0.736 |1.099 |1r.111 [1.147
| % [ 7110 |o.67s | 1,035 |1.046 [1.080
1 1.00 | 0.850 |1.303 |1.222 |1.266
Bl 1,10 '§ 0.802 |1.228 {1.152 |1.193
| 1.00 | 0.857 |1.311 |1.231 |1.275
¢ .10 | o0.808 |1.234 |1.157 |1.199

(Note)

X Plan: SUMMIT, TIPCO, TPC

Y Plan: BSS0, TORC, SUMMIT, TIPCO

% Plan: ESS0, TORC, SUMMIT, TIPCO, IPC

W Plan: ESSO, TORC, SUMMIT, TIPCO, TPC, Others

The internal earning rate at sites A, B, C is small because
the shadow price of 1.10 was considered. The difference from the
internal earning rate estimated without the shadow price is about
0.7 ~ 1.04. The internal earning rate of X Plan is below 10%.
This plan is far less profitable than Y, 2, W Plans since the
number of sea berth using enterprises is small. Among the three
sites, Slte C 1s wost profitable under any of the plams. It is
followed by Site B and Site A in this order. Profitability in-
creases as the number of participating enterprises increases. 1t
is worth noting that Z Plan and W Plan are less profitable than Y
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Plan at Sites B and C. This 1s because another oil storage tank
must be constructed at the 2nd stage when Site B and Site C are
selected. (In the case of §ite A, two tanks are constructed at
the lst stage.) Especially, Site B requires long submarine pipes.

The tendency of the cost-benefit ratlo is similar to that of
internal yield rate, The ratio exceeds 1.0 in every case at the
discount rate of 12% except X Plan. It should be noted that the
cost~benefit ratio of X Plan ls quite small. Therefore, 1t seems
advantageous to coustruct one sea berth at the initial stage and
to construct the second sea berth in consideration of Che import
volume of crude olls.

The three sites and the four plans were compared in terms of
internal earning rate and cost-benefit ratio from Table X~31 and
Table X-~32. The case C-Y seems to be most advantageous among all
the cascs.

The Mission concludes that this preject is advantageous for
the national economy and that C has the largest ecconomlc advantages

among A, B, C.

3. Financial analysis

(1)

(2)

Baslc standpoint

Pinancial analygis should be approached from two aspects.
First of all, yearly income - expenditure balance must studied.
Secondly, financial standing at certain time must be gtudied. The
former is based on the concept of flow, while the latter is based
on the concept of stock, Financial evaluation 1s sometimes made
simply by obtaining the financial rate of return, This is hased
on the concept of stock and is applicable to the end of the life
of facilities. Therefore, it may allow general grasping (or
estimating) of management standing, but does not allow thorough
analyses. In this report, income aund expenditure balance in each
year will be obtained and assets and llability standing of each
year will be clarified.

Logs and profit calculation

Loss and proflt calculation consists of Income part and ex-
penditure patrt, The difference (namely, the surplus fund) is
added up to the expenditure part to obtain a balance.

The following ltems will be studied as the loss and profit
calculation of this preject.

1) Expenditure part

The expenditure part consists of management cost {person-
nel expense, maintenance and repairing cost, facility and
equipment management cost, health and welfare cosl), interests
and depreclation expense, Navigation route maintenance cost
ig not included in depreciation expense. This s because the
iife of a dredged navigation route is infinite. Maintenance
and dredging cost is included in managewent cost,
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{a) Management cost

(b

The following table sliows the malntenance cost at A, B,
C under X, Y, %, W, discussed In VIII,

(Uhit: 100 million B

Plan .
Sice X Y Z W
A 48 1 49 48 48
- - 65 65
- .
B 44 b 44 44
} - - 62 | 63
c (54) 43 | (55) 43 | (54) &3 | (54) 43
- ~ | (85) 60 | (856) 60 J

(Note) 1. The upper figures apply to a one-berth system,
while the lower figures apply te a two-berth
system.

2, The figures in rhe parentheses of C gite indicate
the management cost required at every five years.
Interest

The current conditions of internatlonal loans are given
balow.

You Interest 2,75 ~ 3.25 % p.a.|Term Term of
Cresit rate 2h years | deferment
7 years
Asian Bank 7.5 % p.a. 12 ~ 20 {unknown)
year
World Bank 7.25 % p.a. 15 ~ 25 ( " )
: year

For the present financial analysls, the assumption of
8.0 % p.a. {Interest rate}, 20 years (term of loan) and 5
yvears (term of deferment) is made in view of these conditions
and the recent international credit situation.

¥or the domestic loan, 10.0 % p.a. {(interest rate), 20
years (term of loan) and 5 years (term of deferment) were
agssumed on the basis of the 1973 Thai cofficial rate. The
following returning method is assumed. In other words, the
interest for the principal alone is returned during the five
years of deferwment and the principal and inteérest are returned
during the remaining fifteen years.

~ 259 -



i)
ii)

iii)

()

2)

@

()

1 2 3 45 6 7 & 9 10111213 1415 16 17 18 19 20
; ey S S —
¥ X] % xz Xy Ky Ky Xy Xy K, 2 xz Ry Xy Xy Xy Xy

X, = A(l +a) ~ A= Ad

X, (@) (bl = 1] . Xel(l +e)s 1] \
T N ey A

Foreign capital @ = 0,08

X = 0.08a
X, = 0.1168A
RDomestlic capltal a = 0.10
Xy = 0.104A
X, = 0.1315A

For the foreign capital, in sum, 8% of the loan is to be
retuined during the first five years and 11.68% of the loan
is to be returned during the remaining fifteen years. For
the domestic capital, 10% and 13.15% of the loan are to be
returned during two terms. '

Depreciation expense
The amortization of 10% (residual price) and 20 years

(amortization lengkh) ‘is assumed. Therefore, yearly depre-

clation 1s 4.5% of the investment. The service life of the

eurrent facilities is less than 20 years {after compensation.)

Novever, compensation cost is.included in depreciation cost.
These expenditures in current value are given in Table
X-33 ~ X~36 for each case.

Income part

" The income part consists of charges for using facilities
and charges for services. The charges for facilities are to
be collected when crude oils pass the facilities, while the
charges for services are to be collected when tankers dock
and undock

Charges for using facilitdes
For X Plan, it 1s asgumed that 25 W/KL is collected in

1978 ~ 1984 and 30 /KL 1is collected in 1985 ~ 1997.

For Y Plan, it is. assumed that 20 B/KL is collected in

1978~ 1997, For 7 and W Plans, it is assumed- that 20 B/XL
is collected in 1978 ~'2004 :

,Charges for services

Charges fox services inelude manpower required for load-

“ing and unloading and tug boats. The manpower cost was assum-

ed to be 0.134 B/KL and the tug boat costs was assumed to be
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1.105 /KL (X Plan), 0.924 B/KL. (Y Plan), 0.743 B/KL (7 Plan)
and 0,677 B/KL (W Plan) on the basis of the prime cost esti-
mated in VIII, The charges for using tug boats drop in the
order of X, ¥, Z, W since the quantity of crude otls to be
1mmﬂmlh¢mmmsh1ﬂdsomhn

The charges for services are given below. The service
charge for each tanker class is also glven for reference.

thousand  thousand thousand
CODNT DWT ' DWT
(200 ) (90 ) (60 )
thousand B/ thousand P/ thougand ¥/
C tanket’ tanker tanker
X 1.239B/KL 299 134 90
Y 1.058 255 115 76
%2 0.877 - 211 95 .63
Wo0,811 - 195 88 59

These figures are glven in Table X-33 ~ Table X~36 as
income fn currvent value.
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3)

(a)

(b)

{c)

(d)

Profit and loss statement

We prepared a balance sheeL ot Lho hasis’ of Table X~33
~ ¥~36. :
A balance sheet mus t ?ive acLua] values, insLead of the
values of economic analysis (current value). The Mission
dectded to prepare balance sheets by assuming the yearly rise
of 5.0% in commodity price for managemenl costi Therefore,
slight corrections must be made if the rapid rise in’ the
price of commodities during the recent years continues.

X Plan

Table X-37 shows the balance sheet under X Plan.

Under X Plan, deficit finance continues until 1984 1if A
is selected for sea berth construction.  Bven if B or C is
selected, deflcit must be declared until 1984, though the
deficits are small. When A, B, C are cowpared, site C is
relatively more advantageous Lhan A and B. :

In any event, poor financial standing 1s inevitable at
the beginning under X Plan in spite of the high charges for
using facilities; namely, 25 B/KL (1975 ~ 1984) and 30 B/KL
(1985 ~ 1997). It requires government asslstances in some
form, ' : '

Y Plan

Table X-38 shows the balance sheet under ¥ Flan.
. TE A is selected for sea berth coustruction, a delicit
will be. declared in 1977 ~ 1979, 1983 and 1984, 1f B.or C .
is selected, a deficit will be declared in 1977 ~ 1979, When
A, B, C are compared, the finﬂncial sLanding at Site C is for
better. The case C-Y ds financially most desirable among all
the cases,

7% Plan

Table X-39 shows the balance sheet.

The income and expenditure is the best at Site C. TNow-
ever, small deficit must be declared in 1977 ~1979. Siuce
dredging cost is large, deficlit must be declaved in 1989 and
2004 partly due to the rise in the price of commodities,
Like wnder X and Y Plans, the manageient sltuation 1s the
worst at Site A. It was assumed that the Income after 1998
was 1/2 of that of 11997 (since only one berth will be in

operation )

W Plan

Table X-40 shows the balance sheet. The income and
expendituxe situation under W Plan is similar to that under

4 Plan
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(3)

Asset gtatement

Asset statement consists of assets, liabilleties and capital,

The following items will be studied for Lhe asset statement of
this project.

1)

2)

3y .

- Assets

Asscts conisist of depreciable assets) nondepreciable
asséts and Internal réserve, Depreclable assets include sea
beirths, plpe lines , tanks and other facilities and equipmenL,
excluding navigation channel Amorti?ation, 10% residual price,
20 years of depreciation length are assumed. Nondepreciable
assets Include navigation channel. Internal reseérve is
obtained as the accumulation of earnings (difference between

" dincome and expenditure.)

These assets are estimated in Table X~41 ~ X-52 for each

case in the assets column,.

Liabilities

Floating liabilities alone are 1ncluded in the liabili~
ties column.  This is the total of leoan (interest included)’
and returned interest. Liabilities arc estimated in Table
X-41 ~ X-52 under the liabilities column for each case,

CapiLal

_ Capital consists of owned capital and revaluation bene—
fits. . Capital is assumed to be zero for the present project.
Tharefora, revaluatlon benefits (difference between assets
and liabilities) are included. Capital is estimated in Table
X~41 ~ X-52 under the capital column for each case.
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4)
(a)

(b)

(<)

(d}

Balance sheets were prepared on the baslis of Table X-41 ~ X~52,

X Plan

The balance sheet for X Plan is shown in Table X-33.

If Site A 1s selected for sea berth construction, liabili-
Lies exceed assets until 1990 1F 20 B/KL and 30B/KL are charged’
for using facilities in 1978 ~ 1984 and 1985 ~ 1997, respec-
tively. If Site B and Site C are selected, liabilities exceed
assets until 1985. When the thiee sites are cowpared, asset
standing deteriorates In the oxder of C, B, A.

Y Plan

The balance sheet for Y Plan is shown In Table X-54. At
Site A and Site B, assets begin to exceed liabilities five
years earliier than X Plan. When the thyee sites avre compared,
asset standing is far better at C and poor at A and B.

Z Plan

The balance sheet for 7% Plan is shown in Table X-55. At
Site A, asset standing is worse under - Plan 2 than uader Plan
Y. They are almost equal at Sites B and C. When the three
sites are compared, asset standing is the best at C. It Is
especially poor at A.

W Plan

The balance sheet for W Plan is shown in Table X-56.
Asset standing under W Plan is almost equal to that under Y
Plan, When the three sites are compared, asselt standing is
good at C, butb poor at A, '
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)

Comparisou of sites _ _
Overall comparison of variou% choises baeed oni these financial

. -:analys ag (pro[it and-loss calculation, asset calculaLion) reveals

and Site C'is tlie mogt advantageous under any plan (X; Y52, WY .

Especially, Case C-Y is financially for better than all the other

.cases. Thetrefore, the Mission concludes that Site C is. financia]ly '

most suitable for sea beth construction. _
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4, Managing organization

As the financlal analyses reveal, current transactions will remain
deficit for a considerable perlod even in Case C-Y, If Site € is selected
for sea berth construction, the deflcit will be 25 million B in 1977 and 1

million B°

in 1978 under X Plans.

It 1s dmpessible to charge prospective users in 1977 since the facili-
ties are not ready for services yet, Therefore, measures.must be studied
to cover the deficit. The following two methods are conceivable.

(1

(2)

Raising funds
1) Sea berth using enterprises
2) Country and sea berth using enterprises

3)  Ordinary private funds

Financial assistance from country's general account

In view of the fact that the primary purpose of this project
consists of securing stable supply of energy, sole dependence on
private funds must be avoided for sake of the [uture energy policy.
On the other hand, sole dependence on assistances from Thailand's
general account will inevitably have influence on its policies for
education, agriculture etc. An effective method is o establish
such & public enterprise that is participated by sea berth using
enterprises and can be controlled by the Goverament. It is desir-
able to cover the initial deficits by the joint investments by the
enterprices and the country. The economic analyses have revealed
that this project has sufficlent long range profitability. Both
the enterprises and the country will profit sufficiently from this
project even if they give some burden during the initial period.

Even if this management system is adopted, the irrationality
of charging more than benefits can be salved, Under this system,
those who receive benefits are identical with those who pay charges.
(Formerly, the managing organization receives benefilts and users
pay charges.)

Another Important merit of this managing organization is that
the benefits of this projects are undoubtedly returned to people's
life. According to the results of the profit and loss calculation,
the ordinary black figure will be 808 million B in 1990 in the case
of C-Y. 1If a half of this is used for lowering the price of pro-
ducts, the benefits of 22 K/KL will be given to the people since
18,250 thousand KI, of crude oils are handled in this year.

The Misslon believes that this projeet will bring about
enormous benefits to Thai people. It recommend the establishment
of a public enterprise as the wanaging organization,
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XI. ATTACHED MATERIALS
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X[ ATTAGHED MATEHIALS

l

e _*(‘1‘);7

Summary of investigations by FirsL [nvesLigaLion Mission _

Scope of iuvestigations" N

o The investigations were carricd out in pleparation for Lhe

;project of oonerucLing 200 thousand ‘dead weighL ton class ged.

- berths and pipe liiies in Sri Racha. District -in Thailand. of

‘various necessary studias inc]udin? sea botLom topography,

'~:geology= the’ physical and’ mechanical properties of. soil, tidal
L currsnL, tidal level, water depth, the Mission cdrried. out soundm

Cdng by a sounding machine and a submarine geological 1nvestigation-i

by sonle prospecting method:
The field. jnvestigations were carried out for 13 days between

“Qet. 8 1972 and Oct. 20 ‘The detalls dve given below.

_ Investigated dierict._'Sri Racha Sea Area (Fig. XI~1)
'..‘InvestigaLiOP items.--  Submarine geological investigaLions
IR R SEOE S N by sonic prospecting method :
 Measured tracks; 15
Measured length,ff 97. 2k

Measured depth,

. _ '1fAt least 20m below sea boLtom.'
80unding by sounding machine .
SRR Measured tracks,_ _18 e
Total track length 127 2 km :
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Fig. XI-1 District Investigated by First Investiga

Mission



(2) Results of investigations

Stydta

The records measured were analyzed and studied. The
results revealed that the geology of this district can he
divided into six strata. (Stratum A, Stratum Bj, Stratum
By, Stratum Ba, Stratum C and Stratum D.) Table XI-1 shows
the suspected stratum categories.

Table XI~-1 -Assumed Stratum Type and Maximum Stratum Thickness

.

Maximum
stratum
Division Assumed stratum type thickness
(m)
“Alluvium | Stratum A Sandy silt, silty sand 16
(soft stratum)
" B1 .Sand, silty sand 15
g e, | sand,
9 and, silt, clay 13
¥ {(alternating)
W
5 Dilluvium -
9 " By | Sand, gravel, gravel
o sand
" G Glay, sand, gravel etc.
{Slightly salidified
gedimentary stratum)
Pre-tertiary o )] Basement surface and
its weathered stratum
{granite ete.)

Stratum A is distributed almost throughout this district.
It is suspected to be an alluvium consisting mainly of soft
sandy silt or silty sand. Stratum B 1is also distributed
throughout the district. It is suspected to be diluvium of
generally sandy materials which deposited since Max Wirm
glacial age. Stratum C is distributed over the district
except the sea area of Ao Udom and Taem Chabang. It 1s
alluvium before Max Wiirm glacial age. It 1Is suspected to
consist of clay, sand and gravel, alternatively., Large
horizontal changes are also suspected.

The depeh of Stratum B and Stratum C is shown in Fig.

V-7 ~ Iy-8 dn 1V,

Water depth
Fig. XI-2 shows the 1lgobathlc map that was drawn on the
basis of the sounding work by a echoscunder,
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2.  Terms of Reference for the Second $tage Misslon Sri Racha Sea Berth
Project

(1)

{2

(3)

Intloduction

Petroleum ptoduct% account . for about 84% of the total energy
consumed in Thalland. At present, Lhere are 3 local refineries,
which produce about 80% of the countiy's demand for petroleum
product. New refineries and petrochemical plants aré currently
being developed. Due to the convenlence of petroleum product
transportation to consumers and the availability of deep sea area
for unloading purpose, the refineries are located in the Sri Racha
area of Chorburi Province. TFor these refineries, crude olls are
transported mainly from the Middle Rast by relatively small-sized

tankers of up to 90,000 ton class. They are unloaded at Srl Racha
in the eastern coast of Thailand. It is anticipated that 1f crude

- 0ils could be shipped by larger tankers, say 200,000 ~ 300,000 ton

class, enormous savings in the cost of ocean LlansporLaLion can be
realized. As the existing sea berths of belonging to the yrefiner-
ies cannot accept tankers above 90,000 DWT, the National Encrgy
Authority consulted with the vefineries and proposed a project to
construct a new sea berch. It should be capable of accommodating
laygevsized tankers {(up to approximately 200,000 tons) and used
commonly by all the réfineries.

Description of the project
The sea berth project is briefly summarized below,

1)  Sea berth for double mooring of approximately 200,000 ton
tankers.

2)  Submarine pipeline of suitable size from the sea berth to the
bank yard area. It facilitates the delivery of the erude oil
to meet the growing demand of the refinerles and related

industries.

3) Tank yard and tank termiral for the storage of crude oil
reserve to meet the refineries' production plan and related
indusiries and reserve regulation of the governument.

Scope of works

Japan with. ihe best cooperaLion from the Thai side would
furnish staff dnd Supplies to per[orm the works as hereln describ-
ed.

1) - Scope and format-of the féasibilicy report

The feasibility report ghall be comprehensive in scope,

- glving due regards to all the asgpects of the most up-to-date
concept related to the developwent of the crude oil sea berth.
The Fformat of the feasibility report shall comply with the
requireménts prescribed by the International Bank for Recon-
struction and Development and/or other agencies or institu-
‘ticns engaged in the international financing of development
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- projects, An out]ine indicates, the coverage- of the feasibi—
~lity report in. general terms.  Tts includee but- 1e not 1imiL—
“ed to, the attached Appendix A : : . :

2y Bagic data and informatlon studiee

The team shall perform the reconnaissance, eol]ect,
anaIYSe dnd eva]uate Lhe following information and- data.

(e)'-Physical eondiLions of piojecL area

a,  Wind
b. Tidal current and its direction
.. Wave height
Tod. -Rainfall
e.-_TemperaLure
f. . Geology.
g. Sea bottom
- h. - Sedimentation -
i._'Other meteorolcgical conditions

.J-(b) Land uses in Laem Chabang drea and vicinity

a, Presnet land ownerehip ‘and uses of various oil re-
L fineries as well as. petrochemical industries takiug_
Anto account the . £uLure expension.

b Available 1and for ‘the Project.

e{_-P0331biliLy of offshore 1and ree]aimatiou for Lhe
“Projeet :

d.;'Available 1and on Si Chang Island.

e.:'Possibility of obtaining the land from Lhe existing
' oil refineries. .

(c) SLdLstical daLe of import, production, and eoneumption
of petroleum 1n: Thailand

a. Demand, origin and type of crude oils.

by The. present status_and future treud of crude oil
reserve in Thailand in relation to the crude oil.
typeg and refinery capabilities,

: cr~ﬁPresent refining capaciLy and- future expension plan
of. existing oll refineries ‘and peLrochemical plants.

d. Pattern.of: petroleum producLe consumpLion for whlch.
the, suitable crude oll type and origin can be deter-
mined on the_baeis of economic polnt of view.

3) Teehnical sLudies

Based upon data and, informaLion obtaiued by the first
.and second missions,  the team shall conduct the [ollowing
studies.
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(a.)

(b}

(c}

Forecast of the crude oil volume to be unloaded at the

ney sea berth on the basis of ‘these condiiion,

a, KSSO and TORC wi11 not use the new facilities.
{only TPC, TIPGO and SUMMIT will use the neéw sea
berth)

b. Ail'oil réfinefies willvusé the new sea herth,

¢. All o0il refinerles and peLrochemical plantq will use
the new sea berth,

Justification for project sele¢tion _
a. Silte selection from various alternatives,
b. Type and size of the sea berth.

¢. Site and storage capaclty of the tank farm,

Based upon the forecast in 3., 3) (a) and project selec~
tion in 3.3)b, the team shall conduct the studies to
dray a definite plan and a layout of a most economlcal
product. These stiudies shall include, but not limited
to, the following items.

a. Comparison among 3 alternatives of the sea berth
- locatlons, and other locations which the térm and
NEA may consider.

b. Cost estimates and c0mpalison among these alter-
natives on their merits and demerits. Recommend-
atlon of the most suitable and economlcal one.

4)  Transport system studies

will

(a)

Study of the transport system techniques and economy
be carried out by considering the followlng factors:
Ocean transportation studles

&, Past record of transport systems and costs,

b. Crude:oil transportation cost by 90,000 DWT tanker
: (annual cost ~ depreciation, interest, and operation
costs) .

¢,  Crude oll transportation cost by 200,000 DWT taunker

‘and over (annual cost - depreclation, interest, and
operation costs,)

d. - Crude oil transportation distance from producing

~countries ‘to the Project, tanker size and perfor-
mance record of trips per month or year.

e. Sea berth size at the crude oiliprbducing countries,
- present: aind futule.

£, Time required by ‘various tanker types for loading

and transporting different crude oil types in the
same_tanker from petroleum fleld to the Project.
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5)

()

{e)

(d)

h.

The required nunberxr of tankérs, pregent and future.

Simulation studf on various tanker sizes in relation
to different crude oil types from various parts. It
should allow meet the oil refineries demand with

Cmindmum o1l storage capaclty.

World tanker fleets available for rent or chartering
and their costs, '

011 companies' ohligation‘to tanker operator com-
panies such as existing contracts, policy ete.

Requirement of crude oil storage capacity at Laem Chabang
taking into congideration of

a.

b.

d.

Separate crude oll storage or possiblllity of common
crude oil, storage by differént refineries.

Suiltable tank volume and size for various tanker
sizes and crude types.

Size, number and capacity of existing tankers at
Laem Chabang area and future expension,

Optimum usage of existing'tank'capabity of the oil
refineries as a part of the Project's storage capa-—
clty. '

Study of the needs of. navigation channel improvement on
the basis of the existing chart.

a.

b.

Improvement of navigation channel leading from the
Gulf of Thailand to the sea berth location.

Sediment drift into channel due to sea current.
Tmprovement of navigation area surrounding sea berth.

Improvement of 1ight houses and beacons lucluding
the objects of radar.

Study of the present unloading facilities at Laem Chabang
area,

ESSC sea berth
TORC sea berth
SUMMIT sea berth

Possibilities of expanding existing.sea berths to
accommodate 200,000 DWT tankers.

Possibilities of using existing crude oll sea berths
as export piers for petroleum products.

Preliminary design and cost estimates

Engineering design and related drawing shall be consider-

ed as preliminary type but shall be sufficiently comprehensive

toc enable the team to make reliable estimate in quantity and

cost. of the project.
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" 6)

7

The: engineering design and drawing ghall cover all

-'component of the. unloading facilities, the major ‘ones are

lisLed below.

(a) - Séa berth of fiked: type and/or siugle bouy mooring,
mulLiple bioy mooring types for Lankers of 200, 000 DWT

or. 1arger.

(b) Submarine pipeline from Lhe sea berth Lo tank yard

'(c)_'Tank farm and tarminal with office buildiug, housing

facility, conmunication aid control equipment necessary
for the Projeot operation.‘

{d) Equipments and fdcilities required for protection
' gainsL fire, accident,_po]lutiou, ‘corrosion etc.

“ (&) Auxildiary equipments & facilities required for the

operation, power supply, fresh water, mainLenance and
repalr shops etc. ‘

(f) _Navigational aids,rlighrhousesvetc.

(g) Other auxiliary facilities requirod for the operation
of the Project.

Lconomic justification based on various conditions in 3. 3)
(a) the report shall justify :

(a) B/C.at various interest.rates.'

(b) Rates of return.

Finaucial sLudies

. The team shall identify Lhe economic factors affecting
the Project and make the financial studies of the Project.

{a) Iﬁporcfouties'on-mscerials and equipments}

(b) ‘he methods for financing pipeline construction

() 'The desired rate of return or invesLment,

'(d)_'The required form o[ depreciation.

(e)‘-Rate of spplicable tsxes

{f)'FThe possibilities of owuership and operaLion of the

pipeline by government, otl companies ot other

;_i(g)‘LStudy of cash flow of the system far a period of 20

,:years.-_;
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08

(5

(6)

(N

8)  Report

The report compilation, computer sLudies, prinLiug shall
be done in Japan. ‘

The complete feasnbility report of 75 copjeg shall be
distributed to the National Energy Authorivcy.

Lacilities and services to ba given hy Lhe Governmént

The Thai GovernmenL ‘shall furnish the following peraonnel

' %ervicos and datq

1) One- vehicle wjth a driver for tranqpoxLaLion of the sLaff
engaged in the performance oy the work under this terms of
referonce

2y Two airuconditioned rooms (space ?O sq.m. cach) for the 2nd

mission méibers.

3) The use of available offica equlpments, coPying machiue and
idraft boards.'

&) Documents, data aud/or informations, in comection with the
Project, which are already in hand.,

5). To assist the survey party in: their effecis to obtain neces-

saty infoirmations from the third parly. ‘These third parties
~shall be, but not llmlted to, "the government 5 offices, the
refiueries, and major oil companies.

Period of works

The work to be performed by Lhe team under this terins of
reference shall be commenced on June, 1973 and shall be completed
in approximately 6 months.

Ounership of &ocumeﬁts .

A1l computations, cowputer records, notes, designs, drawings,
specifications, and other technical data related to-the Project
shall become; the. property of the Thai Government represented by

‘the National Energy AuLhoriLy upon the completion of the Project.

The maps and marine charts shall be returned to the National
Energy Authority. In addition to Lhe maps, marine charts and
data, the documents shall be delivered to the National Energy
Authority as requested. However, the Japanese team shall have
the right to retain in its permanent files and record two (2)

coples of all such documents and data.
The Report shall not be released without prior written

aurhorization from the Thai Government.

Expert

The Japanese Lxperts shall be sent to Thailand in connection
wirh the Project. The total quantity of works shall involve ahbout

27 expert-months, dividing iuoto.
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Work in Thailand (7 axpert-months)
Work in Japan (20 expert-months)

iy Lxpert title and qualification

(a)

(b)

()

(D)

{e)

(f)

(g)

Planning Engineer, team leader, shall be a civil engincer
with the minimum of ten years of experience in the sca
betth plamning and ecounstruction. '

Design Enginecer shall also be a civll engineex with the
minimum of elght year experience iun design steel struc-
tures such as sea berth, submarine pipeline and tank
form foundation.

Maritime Transportation Expert shall be a qualified
engineer with the experience in tanker operation and
petraoleum transportation problems for at least eight
years.

Economist shall be a college graduate in the fleld of
economics with gome background in statistics and espe-
cially be familiar with sea berth project evaluation for
at least 5 years.

Foundation Engineer shall be civil engineer or on engi-
neering geologist with ar least 8 year experience in
soil and vock mechanics.

Reflinery Fxpert shall be a chemical engineer or scientist
with knowledge of refinery processes regarding teo the
different crude oil types input and board knowledge of
the refinery design for at least 8 years.

Hydro-grapher shall be an oceanographer with the board
knowledge of oceanography for at least 8 years.

(8) Fellowship

The Japanese Government shall grant two fellowship with travel
expenses to NEA so that they may also participate in the prepara-
tion and drafting of the report before final printing.
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10.
1.
12.
13.
14.
15.
16.
17,
18.
19,

20,

Appendix A
Outline of the feasibillity study

Forecast of demand for petroleum & crude oils in Thailand.
Forecast of crude oil to be unloaded In Laem Chabang area.
Study of transport system & costs.

Study of storage requirement at Laem Chabang.

Study of improvement of navigation channel,

Physical and geographical conditlons of project area.

Land uses in Laem Chabang.

Navigation in Gulf of Thailand & Laem Chabang area.
Present unloading facilities at Laem Chabang.

Site Investigation.

Struvctures and facilities to be provided at sea berth.
Acquisition of land and compensation of land facilitles.
Justification for project selection-for various alternatives,
Project description.

Preliminary design,

Cosi estimate,

EBconomlc justification, B/C, internal rate of return.
Finanéial analysis.

Construction plan & schedule,

Studies of the effect of other related projects which bear
influent on this project.
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3. List of data collected by the Second Investigation Mlssion

The folldwing_data:@ere'cdliettéd by the_SecondHInvestigétiOn Mission
in Thalland. The total number of such data exceeds 100. Since they ate
nunbered and arranged orderly, they are listed for later uses.

No. Contents

001 NAVIGATION MAP No, 1.

002 " No. 42

003 L No. 37

004 " No. 14 (Ko Sichang Harbour}

005 LAND MAP (NEA) 1/3 - 3 sheets

006 T Y- I

007 " 3/3 3 0

Q08 LAND MAP (D.S. ARMY) (Contour lihés are entered.)

009 " (Ground conditions are entered.)

010 " (Berth positions are entered.)

011 NAVIGATION MAP | |

012 LAND MAP (NEA)' (Land vtilization plan)

.013 SEA MAP (Basement depth. is entered.)

014 MAP OF THATLAND (MINERAL RESOURCES)

015 TECTONIC MAP OF INDOCHINA

016 0I1,~GAS BASINS OF INDOCHINA (MAP)

017 SAKON NAKON AND SEDIMENTARY BASINS

018 GEOL.OGY AND MINERAL DEPOSITS OF SOUTHERN PHOKET ISLAND souTH
THAILAND (1)

019 GEOLOGY AND MINERAL DEPOSITS OF SOUTHERN PHOKET TSLAND SOUTH
THAILAND (2)

020 GEOLOGICAL MAP (DEP'T OF MINERAL RESOURCES)

021 GEOLOGICAL MAP OF THAILAND (1)

022 L ! _ (2)

023 |

024

025 . |

026 SEATISTICAL YEAR BOOK THATILAND (1970 ~ 71)

027 MONTHLY BULLETIN BANK- OF THAILAND (DEC. 1973)

028 OUTLINE OF THAT HCONOMY 1974 (Chamber of Commerce)

029 ) Lo 1972 ( " )
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No.

030

031
032

033

034
035
036
037
038

039 -

Q40
041

042

043

044
045

046

047
048
049
50
051
052
053
054
055
056
057
058

059 -

Contents

SOME IMPORTANT STATISTICS OF THAILAND
QUARTERLY BULLETIN OF STATISTICS

FOREIGN‘TRADE STATISTICS OF THAILAND (DEC,’ 1972)
DFP'T OF CUSTOMS

FOREIGN TRADE STATISTICS OF THAILAND (JUN 1973)
DEP'T OF CUSTOMS

POPULATION & HOUSING CENSUS 1970 CHANGNAT CHON BURI

ROAD TRANSPORT STATISTICS LAND TRANSPORT DEP T 1972
PETROLEUM. ACT V0L 7 No. 8_

PETROLEUM INCOME TAX ACT VOL 7 No. 9

PETROLEUM INCOME TAX ACT 1971

PETROLEUM ACT 1971

PRELIMINARY REPORT OF THE 1970 POPUIATION AND HOUSTING CENSUS

THE THIRD STAGF NATIONAL ECONOMIC AND SOCIAL DEVELOPMENT

PLAN (0ét, 1971 ~ Sep. 1976) (Chamber of Commerce)

MAJOR ECONOMIC SFATIST[CS Or THA[LAND, 1973 (Chamber of
Commerce)

1973 ECONOMIC AND SOGIAL PROSPECT OF THATLAND (Chamber of
Commerce)

BUSTHESS IN FHAILAND CASH & CARRY SEP. 1973

1972 REPORT OF INVESTIGATION ON ECONOMIC TREND IN THAILAND,
0CT, 1971 (Chamber of Commerce)

1972 REPORT OF TINVESTIGATION OF ECONOMIC AND BUSINESS TREND
IN THATLAND, MAY, 1272 (Chamber of Commerce)

KRUNG THEP 1974

ANNUAL REPORT EGAT 1972

ANNUAL ECONOMIC REPORT 1972 BANK OF THAILAND

BULLETIN OF CHAMBER OF COMMERCE JULY 1972

INFRA STRUCTURE OF THAILAND MAY, 1973 (Chawber of Commerce}
THE ENERGY SITUATION IN THAILAND NEA

ELECTRIC POWER INlTHAILAND 197172 NEA

INDUSTRIAL SECTOR IN THAILAND

AN OFFICIAL HANDBOOK MINISTRY OF NATIONAT, DEVELOPMENT 1970
SOUTHEAST ASIAN RECIONAL TRANSPORTATION STUDY

THALLARND TRANSPORTATION COORDINATION STUDY

TRANSPORT IN THATLAND

THE INVESTOR
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No.

060
G61
Ge2
063

064
065
066
067
068
069
070
071
072
073
074
075
076
077

078
079
080
081
082
083

084

085
086
‘087

088

089
090

091

092

Contents

JAPAN CHFMICAL WEFK'
ODYSSEY FOR OIL THE INVFSTOR JULY, 1969

BUSINESS REVIEW. OCT, 1913

PETROLFUM AHD NATURAL GAD SITUATION INDIA AND THATLAND,

=SFKIYUGAKKAI SHI, Vol. ¢, No. 10 OCTOBER, 1968

PORT & HARBOR STATTST[CAL MATLRTALS '
FNPRGY INDUSTRIALI?ATION MATERIAL
TORC'S ANSWER
THE OVERSEAS INVESTMENT CUIDFBOOK BANK OF TOKYO
BULLETTN OF CHAMBER OF COMMERCE, JAN 1974
PETROLEUM MATERIALS
TIDE TABLES VOL. 1
" © VoL, 2
GEOLOGICAL INVESTIGATION REPORT NEA JAN, 1974
CLIMATOLOGICAL DATA
CLIMATOLOGICAL DATA OF TUATLAND (1951 ~'19?0)

RRCONNAISSANCE OF THE GEOLOGY AND 'GROUND NATLR OF THE KHORAT
PLATEAU, THAILAND

ANNUAL REPORT OF SRI RACHA AMPHUR

NAVIGATION CHANNEL IMPROVFMFNT OF ' SOUTHERN PORTS, MINISTRY
OF COMM, :

MATRERIALS OF NATURAL CONDITIONS

MATLRIALS_ON LAEM CHABANG

ESS0'S PAMPHLETS 4 coples
TORC'S L 5
sumqItT's * 2 "
SPEC. OF SUMMIT’S ?RODUCTS

 K~LINE'S PMWmEH

KEC'S - 3 copies
PRELIMINﬁRY REPORT QF THE LABOR FORCE SURVEY
CONSTRUCTION COST FOR SRI RACHA SEA BERTH PROJECT

' MATLRIALb oN CONSTRUCTlON WORKS

DERP-SHAPORT b?:LAEH:CBABANG (1

IR " i

- '§TUDY MATERIALS ON SATTAHIP
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No. Contents

093 COASTAL WATER POLLUTION SURVEY OF CHONBURT PROVINCE, ATT

094 THE NATION (ENGLISH PAPER IN THATLAND) JAN, 20, 1974

095 AERTAL PHOTOGRAPH OF LAEM CHABANG

096

097

098

099

100 ORGANIZATIONAL DIRECTORY OF THE GOVERNMENT OF THATLAND
197172

101 LAW LIST OF THE INTERNATIONAL YRANSLATIONS
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