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'ROCK_SALT MINE
A. Land .Aé_ﬁu-isi.ﬁoﬁ o
Mine Site and Town Site

(1) Area: 159 ha (994 Rai)
(2) Co'st:. _ 20,000 Baht/Rai

B. Site Preparation

1. Design Basis D
(1) Area to be improved 66,770 m?
(2) Soil excavation ' © 28,000 m3
(3) Soil filling and compaction 28,000 m3
(4)" Soil disposal 0m?

2. Scope of the Site Preparation Works
Grading of the Town Site 2

3. Estimated Construction Cost .
' (End Sept. -1980 Price: US$1,000)

a} .Mat:eriafs D - 48,000
b) Labor?® - 5,000

1) Construction Equipment (lea'sé base), fuel and lube oil and consumabies.

.2} laborers and operators: 490 man-days

(Note) 1), 2) Details are stated in Part I, 5-1-1.
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C. Facilities Direct Cost
{a) Equipment and Materials

Facilities equipment and materials include the foilowing_i‘tems:

Crushing and Screening Equipment 1’

Grizzly, primary and secondary screen, impeller-breaker.

Conveying and loading equipment U

Hopper, belf feeder, beit conveyor.

Mining Equipment 2

Undercutter, excavation; jumbo, small crusher for scaling and others.

Maintenance and Service Equipment ¥

Motor grader, vibrating roller, welding machine and others.

Electric Equipment

Transformer, power distribution, switchgear and others,

Electric Equipment

Transformer, power distribution, switchgear and others.

Communication System

{Note) _
1} Refer to Table 11-7
2) Refer to Table 111-5
3) Refer to Table HI-6
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(b)_' Spare Parts

7%_01’ the equipment and materials cost is allowed for two yearé supply of spére
' parts.

(c) Civil Materials include materials for:

Civil materials include materials for site improvement, road pavement, fbunda-

tions, drainages, concrete structures, steel structures, architectural buildings.

Maii_i items- to be locally produced:

Cement, river sand, aggregate, crusher run, crushed stong; asphalt, primer,
timber, brick, plywood, reinforced concrete pile, precast concrete pipe, earth-
enware pipe, rubble stone, gasoline, fuel oil, kerosene.

() Construction Labor
—  Unit labor cosi
US$10.2{man-day

—  Man-hour requirements;

_Man-day .Man—hour ]
Mine Site - 70,000 0.56 million

Town Site except for Housing 60,800 0.49 million
Underground and Equipment

Installation 13,000 0.10 r_n_jllion
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D, Railway Spur -

(US$ 1,000)

. R Foreign Local = . Total
1. Land Acquisition _ 0 490 49

(30,000 Bahts/Rai x 33.4 Rai

or 5.4 ha) . - _ . _
2. Facilities Direct Cost N7 697 - 1,414

(1) Materials D _ o o

(2) Construction Labor B 0 296 296 3

Facilities Direct Cost Total 717 . 993 1,710
3. Construction Equipment 0 263 263

Ocean Freight Insurance & S

Local Handling ¥ 112 42 1544

Total . 829 1347 2176
1) -~  Materials to be imported: Rail, fish plat'e', tie plate, turnout and

others

—  Materials iocally available: Sleeper, ballast and others

2y —  Man-hour requirements
34,800_ r_nan~days

—  Average labor wagé (Sept. End-1980)
US$8.5/man-day (= Baht 174/man-day)

3) —  Total freight tons:
-~ Average cost:

E. Housing Colony

798 t

US$196 ¢

(US$1,000)
Materials 1412
Labor _ 605
(US$10.2/man-day x 59,300 man-day)
| Total 2,017
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F. Construction Bquipment

‘Foreign Portion (US$ 1,000}
Temporﬁry thshing Hguipment 313

Local Portion

(1) "Equipment Lease for Decline Shaft 2,099
(2) E_quipment:Lease for Excavation for Plant 772
(3) Used Temporary Crushing Equipment | A 94

Total ' ' 2,777

G. Qcean Freight, Insurance & Local Handling

a)
(2)

Total freight tons of imported materiais 4,990 t
Average Cost US$196 ft

H. Indirect Field Expenses D

{a)
{(b)
(©)
(d)
(e)
()
()

Temporary field buildings 2
Tempofaljy ‘houses for expatriates
Temporary houses for local laborers
Utility supply Facilities for the camps *)
Construction supplies 4}

Field office expenses

Insurance 3 and miscellaneous

(Notes) 1) Expenses incurred during the plant consfruction period at the

construction site.
Expenses for the site preparation work are separately estimated in
itern B of this attachment.

2)  Administration offices and workshops.

3) Inecludes drinking water & power supply facilities.

4y Fuel & lubricant oil for the construction equipment, tools for safety
and miscellaneous consumables.

5)  Insurance on construction wOrks.
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. Services

Foreign portion

(1) Engineering Fee Us$ 605,000

(2) General Contractor’s expatriates

(US$82/man-day) : - __
i}  Decline Shaft (13,400 man-days) US$ 1,099,000
ii) Excavation for Plant (6,090 man-days) US$ 499,000

Local portion US$ 3, 1_66,000-

(1) Local Contractor’s Supervision
(2} Local Staff Supervision
J.  Project Management

1. Te.chnical Advisor for Implementation Stage

Unit cost:  USS 9,740/man-month

Required man-months: 3 men x 36 months = 108 man-month
2. Production Management

Unit cost:  US$ 7,440/man-month _

Required man-months: 4 men x 48 months = 192 man-month

The above capital cost estimate is based upon a mine with the decline shaft to the depth of
160 m under the surface. Capital cost of an alternative, in which the decline shaft and the
conveying equipment are extended to the depth of 260 m under the ground surface is stat-

ed in Table VI-3.

SODA ASH PLANT

A, Land Acquisition

I, . PlantSite | .
© (1) Arca: 68 ha (425 Rai)

(2) Cost: : 50,000 Baht/Rai
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2, Housing Colony

(1) Area: 19.3 ha {121 Rai)
(2) Cost: 20,000 Baht/Rai

B. Site Preparation

1. " Design Basis
(1) Plant site area 136 ha
(2) Area to be improved 51 ha
(3) Finished grade 5 m ahove Mean Sea Level
(4) Soil excavation B3l x10% m®
(5) Soil filling and compaction: 598 x 10° m®
(6) Soil disposal . 66 x 10° m?
2. Scope of the Site Preparation Works

(1) Clearing and grubbing

{2) Soil excavation

(3) Soil filling and compaction
(4) Slope protection

(5) Drainage on the slope

3. Estimated Construction Cost !}

{Mid-1980 US$1,600)

Components

Foreign ~ Local

a) Civil materials 0 2

b)  Construction labor 2 §] 644

¢) Construction equipment 3 0 2,921

Total 0 3,567

Notes: 1) Field.expenses are included. Services are included in Section H, Services, below

2) Laborers and operators: 45,000 man-days
3) See Section E, Construction Equipment, below.
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Pant Direct Cost
(a) Plant Equipmeni and Materials
Plant Equipment includes the foilowmg 1tems,
Dryers, heat exchangers reactors, towers, drums & tanks pumps w1th
drivers, compressors with drivers, special equipment & machines,

utility equipment, transportation & conveying equipment, fire & safety

gquipment,

Plant Materials mclude followmg items;

Piping, electncal instruments, insulation, pa;ntmg
(b) Spare Parts

3% of the plant equipment and materials cost is allowed for two years supply of

spare parts.
(c) Civil Materials include materials for:

Piling, site improvement, road pavement, foundations, drainages, concrete
structures, steel structures, architectural bhildings.

Main items to be locally procured:
Cement, river sand, aggregate, crusher run, crushed stone, asphélf, primer,

timber, brick, plywood, precast concrete pipe, reinforced concrete pipe,

earthenware pipe, rubble stone, gasoline, fuel oil, kerosene.

{(d) Construction Labor

—  Unit labor cost comprises the basic salary, overtime, leave, and allowances
(meal, medical, retirement pay, etc.) at the end of September, 1980 in the
Laem Chabang.



arade Baht/day ¥ US$/day

— . —

A 'Genéfél'foreman 520 25 4
B ‘Foreman : :

c Heavy machine operator _ ;;2 ; ?(9)3
D Office clerk, accountant, typist
- Skilled laborers: . Carpenter, bar bender, vigger, plaster, mechanic, 364 178
! driver, welder, electrician, plumber, mason, painter 325 15.9

Office boy, cook (female)

F House boy | 182 8.9
G Unskilled laborers ' 156 : 76
H At 8 houts per working day 78 38

. —  Man-hour requirements (See item B, as to man-hours required for the
site preparation work)

Man-days Man—hdurs

Civil work 500,000 4.0 million
Erection work 430,000 3.44 million
Total 930,000 7.44 million

—  Average labor wage (Sept. End-1980)

US$13,500,000/930,000 man-days = US$15/man-day
(= Baht308/man-day)
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D, Railway Spur

Foreign Local Total

1. Land Acquisition - 0 35 35
(30,000 Baht/Rai x 23.8 Rai ot ' '
3.8 ha)
2. Facilities Direct Cost
(1) Materials D 546 392 938
(2) Construction Labor 2} 0 149 - 149
Facilities Direct Cost Total 546 541 1,087
3. Construcﬁon_ Equipment Q- 193 - 193
4,  Qcean Freight, Insurance & 87 32 119
Local Handling 3) _
Total 633 801 1,434
1) - Materials to be imported: Rail, fish plate, tie plate, turnout and
_ others. B '
—  Materials locally available: Sleeper, ballast and others:
2) - Man-hour.requirements-

17,500 man-days (= 0.14 inillion man-hour)
—  Average iabor wage (Sept. End-1980)
US3$8.5/man-day (= Baht 174/man-day)

3) — Total freight tons: 6021
-~ Average cost: US5196/t

E. Housing Colony

(1) Number of housing units

Type A 5

. Type B 15 .
Type C 100

Type D 130

Type B 110

Total 360 houses -
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(2) Total cost 1) (Materials and labor cost)
US$ 10,804,000

(3) Land acquisition cost (US$118,000) is included in Section A, Land Ac-
quisition.

Construction Equipment 1

(a) Maih-ConstrDotion Equipment List

(Imported from overseas) > {(Locally available) 3

Erection & Transportation ¥ Civil Works %)
Truck crane (45180 fon) 4 Bulidozer (BD-2, D-6 D-7, D-8) 12
Hydraulic crane (20 ton, Pay loader (2.1 M3, 3.1 M3y 7

35 ton) s
Trailer truck (30 ton) 2 Dump truck (1) ton) - 26
Compactor (BW-210) 2

Common Use Back hee (0.6 M?) 2
Hydraulic crane
{15-35 ton) Erection & Transportation
Air compressor (100 PS) ‘Trailer truck (200 ton) I

Engine generator (125 KVA)
Welder (400A)

Welder (300A)

Truck (4 ton, 8 ton)

SO WL b Mo W N

(b) Common and Miscellancous Use 6)

Welder, compressor, pump, belt conveyor and others .1 set
_Tools for repairing ' ] set
Miscellaneous equipment and machines [ set

(Notes)  Assumptions and bases used for the cost estimate
1y All the equipment is estimated on a rental or Jease basis.
2)  Shall be re-exported to overseas after the completion of erection.
"~ 3)  Shall be removed by local contractors or equipment suppiiers after

the completion of erection.
4) A part of the equipment shafl be kept at the plant for the plant

maintenance even after the completion of erection,
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H.

5)

6)

lncludés equipment for the site preparation use (item B) and for the
plant civil works. Most of the site preparation works shall be under-
taken using locally available eqmpment '

Agsumed that some oi equlpment shall be iocally avallabfe

()cehan Freight, Insurance & Local Handling

() Total freight ton: | 99,400 Ft.
{2) OQcean freight, local handling and marine insurance: US§19,492.,000
(3) Average cost: US$196/Ft.

Indirect Field Expenses

(33
(b}
(©)
(d)
{e)
()
()

Services

(a)

1}

Temporary field buildings )
Temporary houses fo_r expatriates

Temporary houses for local laborers
Utilities supply facilities for the camps )

Construction supplies 4

Field office expenses
Insurance 3 and miscellaneous

General contractor’s Fee

License and know-how fee

Basic déesign fee

Defal engineering fee

Procurement services

Inspection

Documentation services

Provision for bonus

{Notes)

1)

3)

4)

5

' Expenses incurred during the plant construction period at the

constructlon site.

Expenses for the site preparation work are semnteiy estimated in
tem B of this attachment

;\(!n_umstrahon offices and workshops

Includes drinking '\_va_tg;r & power supply facilities.

Fuel & lub’r_icaﬁt oil for the construction equipment, tools for safety
and miscellaneous consumables. ”

lnsurance on construction works.
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(b) EBxpatriates and Supervision

—  General contractor’s expalriates
(construction & start-up)

—  Vendor's servicemen

—  Local staff supervision

Project Management
(a:) Techniéal Advisor (Implementation stage)

{b) Management Contractor (Operation advisor)
(¢) Marketing Advisor

W25
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Table VII-3 PROJECTED

PRODUCTION

COST (ROCK SALT: 1,200,000 TIY}

=

L

1.

1v.

VI

Annual Cost

Aﬁnual Cost

Cost Per Ton
ftem (1980) (1985) (1985) %
| _ (U33 *000) (US$ *p00) (US$)
VARIABLE. COST
" 1. Materials & consumables 2,4931) 3,8526) 3191 312
- 2.+ Electric power 346 4427) 0.37 3’5
3. labour 5282) 8508) 071 6.9
4, Direct overhead 2993) 4829 0.40 30
: 3,666 5626 469 55
FIXED COST .
1. Materials & consumables 2394) 33510} 0.28 2.7
2. Indirect overhead 2990 48211) 0.40 39
- 538 817 0.68 6.6
DIRECT OPERATING COST  4,2045) 6.443 537
ROYALTY (@US$1.00/T) — 120012 Tao %
TAX & INSURANCE
— At 6% p.a. interest 13613} 0.11
— At 5% p.a. interest 13513} 0.11 1.1
— At 4% p.a. interest 13313) 0.11
DEPRECIATION & AMORTIZATION |
— At 6% p.a. interest 3,63714) 3.03
— At 5% p.a. interest 3,59414) 2.99 29.0
— At 4% p.a. interest 3,55314) 2.96
LONG-TERM LOAN INTEREST
— At 6% p.a. interest 1,20315) 1.00
— At 5% p.a. interest '99215) 0.83 8.1
— At 4% p.a. interest 78515) 0.606
PRODUCTION CQST
— At 6% p.a, interest 12,619 10.51
— At 5% p.a. interest 12,364 10.30 100.0
— At 4% p.a. interest 12,114 10.10

(EXPLANATORY NOTES)

14}
15)

See attached Table (2)
See attached Table (3)

See attached Table {(4)
See attached Table (1}
Estimated with 9% p.a. escalation

- Estimated with 5% p.a. escalation
- Bstimated with 10% p.a. escalation

Esiimated with 10% p.a. escalation
Estimated with 9% p.a. escalation
Estimated with 10% p.a. escalation

"'See attached Table (1) Item 110 (Fringe benefit}

4% of sales price, assuming the sales price of US$25.00ft, Royalty is estimated to be US$1.00/t.

Estimated in the following formula:
DAV x 1/2 x 0.5%

Estimated at 15% of DAV
Estimated in the following formula:

CR x0.7 x1/2 xIR

DAV Depreciable Assets Value

1R:

CR:

US5$54,550,000 (at 6% p.a. interaest)
US$53,916,000 (at 5% p.a. interest)
U8$53,295,000 (at 4% p.a. intercst)

Inierest Rates of 6%, 5%, 4% p.a.

Capital Requirements
US$56,175,000 (at 6% p.a. mterest) :
US85$55,553, 000 (at 5% p.a. interest)
US$54,944,000 (at 4% p.a. interest)




Attachment(l) to| en. .
Table VII-3 OPL*.RATING AND MAINTENANCE COSTS

(1980 COST)

(Unit: US$)

SUPPLIES &

ITEM LABOR CONSUMABLES PQWER' - TOTAL

I. DIRECT COST

I. Mine Face Charge o :
Undercutting ' 20,340 35,406 13,280

Drilling 20,340 28,636 25,099
Blasting 20340 669,227 -
Scaling 15,304 39,920 _
Bolting 15,804 342,816 -
2. Loading 22,536 198,260 '_ -
3. Crushing and Screening 27,072 27840 143,114
4. Waste Disposal 120,800 119,876 11,919
5. Conveying, Sto.rage and Loading _ 42,876 36,330 71,762
6. Development for Production . 11,268 150,281
7. Ventilation - - 33,864
8. M',_aintenance and Repalr 216,720 846,256 _ 47,.1'81
9. Staff Charge 93,624 - -
10.  Fringe Benefit 299,100 -~ —
Total 826,624 2492848 346219 3,665,691

II. INDIRECT COST
Mine Overheads 299,100 238,543 ~ 537,643

1,125,724 2,731,391 346,219 4,203,334

Grand Total  $4,203,334
Cost per Ton $3.50

"Note: Based on 1.2 million tons of final product. '

1

2. Exclusive royalty, depreclatlon and interest. *
3. Conversion rate: 20.5 Bahtl$ 210%/S.
4

Owner's cost is not included.



Attachment (2) to

Table VIL3 BREAKDOWN OF ANNUAL CoS
AND CONSUMABLES

(SEE TABLE 1)

TS FOR SUPPLIES.
IN DIRECT COST

ITEMS UNIT QUANTITY A“(“SS%I;T
- Dynamite T 30.8 160,270
ANFO T 268.7 © 235,401
‘Blasting caps piece 160,900 251,158
Roof-balts piece 31,230 288,824
,Maiﬁtenance of equipment 486,556
"Repajring.of electric driven machines 132,200
BeIt-Cofweyof exp'an'sion Ki 797 227,500
Fuel Kl 797 259,180
Others 451,759
thal 2492848
Attachment (3) to
Table VIIL-3 BASIS FOR ESTIMATION OF
DIRECT LABOR COST
WAGES & SALARIES
QUALIFICATION {Baht)
Unskilled labor; 80/ da}.'
Skilled labor: 230/day
Foreman 10,000/month
Engine.ers 15,000/month
Superintendents 22,500/month

[34]

-



- Attachment (4) to } o ‘s o
Table VI3 BREAKDOWN OF ANNUAL COSTS
' FOR MINE OVFRHEAD R

AMOUNT

" PARTICULARS .

Al C. LARS (US$)

Supplies & Consumables _ _ |
Labor administration | 20% of direct [abor cost 191 ,006
Mining concession : 1,176
Water . 46,361
Total ' ' : 238,543

Labor cost

Director class 84 man-months 92,232
Engineer class 120 man-months 87,720
Foreman class 120 man-months 58,560
Skilled Jabor class; 5,400 man-days 60,588
Total | 299,100

Grand Total o : 537,643




Table VII-4 PROJECTED PRODUCTION COST
e P OLVLIION COST

(ROCK SALT : 1,800,000 T/Y)

ANNUAL COST COST PER TON
(1985) (1985) %

1. DIRBCT OPERATING COST ) 9,665 537 59.7
IL. ROYALTY_\(_@USM.OO/T) 2) 1,800 1.00 Il.l
i TAX & INSURANCE3) '

- At 6% p-a. interest 136 0.07

" — At 5% p.a. interest 135 0.07 0.8

— At 4% p.a. interest . 133 0.07

IV. DEPRECIATION & AMORTIZATION )
- — At 6% p.a. interest 3,637 2.02

— At 5% p.a. interest 3,594 2..00 223

— At 4% p.a. interest 3,553 1.97
V. LONG-TERM LOAN INTEREST %) , '

— At 6% p.a. interest 1,203 0.67

— AL 5% p.a. interest 992 0.55 6.1

— At 4% p.a. inferest 785 044

PRODUCTION COST

— At 6% p.a. interest 16,441 ' 9.13

— At 5% p.a. interest 16,186 8.99 100.0

— At 4% p.a. interest 15,936 8.85

(EXPLANATORY NOTES)
" 1) Direct operating cost: 1.5 times of the annual cost for Direct Operating Cost (HI)
given in Table VII-3.

2) Royalty: US$1.00 per ton

3) Tax & insurance: The same amount as given for anmugh cost in Table VI1-3.

4) Depreciation & The same amount as given for annual cost in Table VII-3.
amoriization:

5) Long-term loan interest: The same amount as given for annual cost in Table VII-3.
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Figure VII-2 SENSITIVITY OF ROCK
' SALT COST vs. CAPITAL
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" Table VIE8 UNIT CONSUMPTION OF RAW MATERIALS AND UTILITIES

(Per ton of Soda Ash)

1. Raw Materials

Salt 1,413 ke
Ammonia 320 kg
Quicklime 46 kg
Caustic soda 42 kg
(or soda ash) (60 kg)

2. Utilities
Electric power 496 KWH
Water 256 m®
Fuel oil 0.208 m?
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' Table VIE-10

ESTIMATED PRODUCTY

~ AND AMMONIUM CHLORIDE

(Full ACProcess : Soda Ash 400,000 T/Y)

ON COST OF SODA ASH

(Full ACProcess: AC 409,000 Y)
Annual Costs “Cost per Ton
(USS;'OGO) (US$/T) % .
1. Variable Cost
1.1 Raw materials
— Salt 1) 14,696 36.74 - 11.26
—Ammonia 2 30,080 75.20 23.05
— Quicklime 3 516 1.29 039
- - Sodaash ¥ 5,400 13.50 4.14
1.2 Utilities '
 — Electric power 5) 13,006 32.74 10.04
~ Water ©) 1,104 2.76 0.85
| — Fueloil 7) 18,888 4122 14.47
_ " Total 83,780 209 45 64.20
2. Fixed Cost _ .
2.1 Tax & Insurance 9) 846 211 0.64
2.2 Maintenance 2 9,249 23172 7.00
2.3 Labor ) 2,527. 6.32 1.94
24  General adminl® 5,054 12,63 3.87
2.5 Depreciation 11) 22,563 56.41 17.29
2.6 Interest 12) 6,483 16.21 4.97
Total 46,676 116.80 35.80
3. Production Cost 130,456 326.25 100.00 )
(Soda Ash:  76.25)
(AC 150.00)
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(EXPLANATORY NOTES)
1) @826/t x 1.413t/t = $36.74ft

2)  @$235/t x 0320/t = $75.20/t .
3) @28/t x 0.046 t/t = $1.290t]
4)  @$225/t x 0,064/t = $13.50/t
5)  @S0.066/KWH x 496 KWH/t = $32.74/t Rail spur: - US$2,253,000

6)  @50.108/m3 x 25.6 m3/t = $2.76/t ~Total - US$308,304,000

7 @5227/m® x 0.208 mt = $47.2201 US$308,304,000 x 3% = US$9,249,129

8)  $338,441,000 x 1/2 x 0.5% = $846,103
9  Constructed Facilities x 3% =
Constru_c‘ted facilities |
Plant:  US$306,051,000

10} 200% of labor cost
11)  Depreciable asset value x 115
Depreciable asset value
Total capital requirements less
'~ Land acquisition and site preparation costs
— Initial worki.ng capital
US$370,458,000% — (US$6,443,000 + US$25,574,00'0),
= US$338,441,000
12)  Total capital requirements x 0.7 x 1/2 x Interest Rate*

(Note) Assuming 5% p.a. interest rate only for the above estimates.

Soda Ash
Cost per
Ton \‘
(US$/0) 1 1 Capital cost
2\ . 2 Ammonia
19 * 3 Fuel
0 NN —_—— ]
\ \ 4 Rock salt
~ 3
-
~

Soda ash .
18 +——— — — R A AN — — ]

Base Price
" Ammonia : USS235/t
_ \i‘ Fuel : US$227/m}
170 - — — ] e — e — e Rock salt ¢ US§ Zeft

* ~
160 F——— e ~\r e e

L30% +20% . +10%  oBase  —10%. -20%  —30%
. : ) Pric_e '

 Figure VII-4 (1) SENSITIVITY OF SODA ASH PRODUCTION COST
' “Yi-138
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Table VIL15 SENSITIVITY OF IRR VS, VARIANCES OF
- CAPITAL REQUIREMENTS, RAIL TRANSPORT
COST AND SALES PRICE (ROCK SALT MINE)

~ Affecting Factors

Base Case

Jtems

Alternative Case

Variances - | IRR before Tax | IRR after Tax | IRR before Tax [ IRR after Tax
%) T o . o
+20 ( 10.21( ) 8.82(@ 8.39(%) 7_.03(’6)
+10 11.94 1048 11.53 10.08
Rail Transport Cost

D sl Base Cost | 13.53 12,08 149 1270
~10 15.03 13.51 16.58 15.08
-20 16.44 14.91 18.80 17.31
30 17.79 16.26 20.86 19.40
+10 17.18 15.64 19.10 17.61

b) Sales Price Base Cost 13.53 12.03 14.19 12.70
~10 9.22 7.89 7.93 6.62
+10 12.11 10.66 12.73 11.27

D R pecot | 1353 1203 14.19 1270
~10 15.17 13.64 15.87 14.35
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Figure VII-4 (2) SENSITIVITY OF IRR (AFTER | TAX).
- . (Rock Salt Mine ~Base Case)
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Figure VI (3) SENSITIVITY OF IRR (AFTER TAX)
(Rack Salt Mine ~- Alternative Case)
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" Table VIE17 SENSITIVY OF IRR
(SODA ASHl PLANT)

| AFEECTING FACTORS | VARIANCES | IRRbeforoTax | IRR after Tax
S A
e/
+10 %) 9.78 (%) 8.60 (%)
: . _ + 5 8.74 7.58
a)  Soda Ash Prices * Base Cost 7.45 6.46
~ 3 6.16 530
~10 473 403
N ] L
+ 10 5.98 515
b) = Capital Requirements Base Cost 745 6.46
' : ~10 9.10 797
I 1
+25 5.1 4.36
+ 10 6.57 5.06
c)  Ammania Cost Base Cost 145 6.46
(US$235/1)
—10 8.28 122
25 9.47 8.32
+ 25 6.36 5.48%
+10 703 6.08
d)  Rock Salt Cost Base Cost 745 646
(US$26/t)
—10 7.86 6.84
~25 8.46 7.39
+ 20 6.34 546
+ 10 6.91 5.97
e¢)  Fuel Cost Base Cost 745 646
3 .
(US$227/m?) 0 7.98 6.95
_20 8.49 741

(Note) * The sales prices are changed only on soda ash, aud the prices for ammonium
chloride are fixed at the projected prices.
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Figure VII-5  SENSITIVITY OF IRR- (AFTER TAX)
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Table VI-18 SENSITIVITY OF IRR

(ENTIRE PROJECT)

| -Affectin.g Factors Base Case 4 . Alternative Case

- - Items - “Varances | IRR befor.e_'l‘ax' IRR after Tax 'IR_Rb_eforc TRX'VIRR after '1‘;:
+20 730 6.28. 712 6.12
a) Rﬁil Transl.msrtﬁion. v 757 653 . 793 _ _6'53
Cost(USS10/ty Rase Cost 184 671 8.01 6.93
C—10 8.10 7.01 8.44 7.33 .
~20 8.36 7.25 8.85 7.71
—30 - 8.61 748 9.25 8.08
425 5.90 501 6,08 518
. +10 7.09 6.09 727 625
Dy meecs |78 | em | osol ) 6%
~10 8.54 742 8.71 7.58
—25 9.55 © 8.36 9.72 8.52
+20 6.90 592 7.08 6.08
& Fuel Cost +10 7.38 6.35 755 6.51
(US5227/m3) Base Cost 784 671 j{Q}_ : fﬂ
-10 8.18 7.18 8.46 7.34
~20 372 7.58 3.89 7.75

+10 9.82 8.61 9.98 876
+ 5 8.76 7.62 8.95 7.80
d) Soda Ash Sales Base Cost 7.84 6.71 3.01 6.93
Prices * . — —— —_—. -
-5 6.75 5.78 693 5.95
~10 5.58 4.73 517 490
+10, 6.37 5.45 6.53 5.60
€) Capital Requirements| Base Cost 184 6.71 8.01 693
T 9.48 8.29 9.67 8.46

(Note) * ‘The sales prices are changed only on soda ash and the prices for rock salt and
ammonium chloride are fixed at the projected prices.
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. Figure VII-6 (2) SENSI’I‘IVITY OF IRR (AFTER TAK)
(Entn'e I‘ro:ect Altematwe Case)
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‘Pable VII-19 (1) FINANCIAL INDEXES
(POSSIBLE IMPROVEMENT)

- Base Case Alternative Case T
6%pa. | S%pa | 4%pa. 6%pa. | S5%pa. 4% p.a.
interest | interest interest interest | interest interest
- — i ————
1. Net Profit against Sales Revenue
{Average for 15 years) * (%) 13.3 14.4 15.6 i3.6 14.7 15.7
2. Debt Service Coverage Ratio
(DSR) :
1st year {198%) 1.02 k12 1.24 1.05 1.15 1.27
2nd year 1.28 1.41 155 1.34 1.46 1.61
3rd year 1.58 1.69 1.85 .61 1.76 1.93
{Average for 15 years®) 1.90 2.02 2.15 1.96 2.09 223
3. Current Ratio
{Average for 15 years) * (%) 7.06 7.61 8.15 7.35 7.88 8.40
4. Quick Ratio
{Average for 15 years) * (%) 6.51 7.06 7.60 6.79 7.33 7.84
5. IRR on Equity (%) £3.48 14.98 16.46 14.69 16.18 17.65

{Note) * Weighted average for 15 years.

Table VII-19 (2) FINANCIAL INDEXES
(BASE PROJECTION)

Base Case Alternative Case
}. Net Profit against Sales Revenne
(Average for 15 vears) (%) 7.6 : 7.4
2. Debt Services Coverage Ratio (DSR)
1st year {1985) 0.86 0.86
2nd year 1.08 1.0%
3rd year 1.3¢ 1.31
4th year 1.56 1.61
(Average for 15 years) 1.64 1.66
3. Current Ratio
{Average for 15 ysars) (%) 5.03 5.04
4. Quick Ratio
(Average for 15 years) (%) 4.37 . 4.37
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Table VIII-1(2) ECONOMIC CAPITAL COST

Capitat Cost Conversion Capitz_d Cost
Items (in Financial Prices) Factors (in Shadow Prices)

(US$000) | (3°000°000)

1. Forecign exchange 270,324 x 1.26 x 20.56 7,008.32
cost

2. Local currency 131,750 x 0.79 x 20.56 2,139.94
cost

102,074 9,143.26

(Note) Excluding land acquisition cost and interest during construction.



Table VIII-1(3) PROJECTED ECONOMIC NET BENERTT
{Rock Salt: 1,200,000 t/y, Soda Ash: 400,000 t{y)

(B °000°000)
1985 1986 1.987. 1988 1989 1990 1991 . 1992 1993 1994 1995 1996 1997 1998 1999
1. DIRECT ECONOMIC
BENEFIT (See Att. [) 2604.83  3,220.59 360215 398337 407417 411121 414083 416511 418250 419975 421698 423454 425193 426916 4,281.87
2. ECONOMIC COST
A. Rock Salt
— Direct op, cost (Seé Att. 2) 51.63 6348 7092 1698 1881 80.36 81.62  82.96 84.25 8553  86.80  88.15 89.44 9072  91.08
— Fixed cost (See Att. 3) - 25.84 31.77 3549 3852 3944 4022 4085 4152 4217 4280 4344 4412 4496 4540  45.59
— Transportation cost 78.30 9626  107.54 11673 11952  121.86 12378 12580 12776  129.69  131.63  133.68  135.64 13757  138.12
(See Att, 4) .
Tolal 15577 19151 21395 23223 23777 24244 24625  250.28  254.18  258.02  261.87  265.95  269.84  273.69  274.79
B. Soda ash plant '
— Raw materials & utilities 92966 1,146.97 1,291.86 143674 1,448.8] 144881 144881 144881 144881 144881 144881 [448.81 144881 144881 144838
(See At. 5) :
— Fixed cost (See Atl. 6) 255.90 31572 35560 39548  398.80  398.81  398.81  398.81  398.81  398.81  398.81 39881 39881 39881  398.8
Total 118556 146269 164746 183222 184761 184761 184761 1847.61 1,347.61  1,847.61 1,847.61 1,847.61 1.847.61 184761 184761
ECONOMIC COST-TOTAL 134133 165420 186141 206445 208538 209005 2,093.86 2,697.89 210179 2,105.63 2,109.48 211356 211745 212130 2,12240
3..' NET BENEFIT (1-2) 1,263.50  1,566.39 1,740.74 1,918.92 1,988.79 2,021.16 2,046.97 206722 20807} 2,094.12 2,107.50 2,120.98 2,134.48 2,147.86 2,15'9.47
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Fi



Attachment 1 DIRECT ECONOMIC BENEFIT

_ ~Beneflt . : Benefit
Year -1 (in Financial Prices) Conversion Factors (in Shadow Prices)
R (US$'000) - (B'000,000)
19’85'. 100,845 | ( x 126 x B20.5 ) 2,6(_)4,8’26'
1986 - |- 124,684 3,220,588
1987 139,456 3,602,148
1988 154215 ' 3,983,373
1989 | 157,730 4,074,166
1990 159,164 | ' 4,111,206
1991 160,311 4,140,833
1992 161,251 4,165,113
1093 161,924 4,182,497
1994 162,592 4,199,751
1995 163259 4,216,980
1996 163,939 4,234,544
1997 164,612 4,251,928
1998 165,279 4269157
1999 165,771 - 4,281,865

(Note)  * Sales revenue of rock salt, soda ash and ammonium chloride.



. Attachment 2. ECONOMIC COST.

DIRECT OPERATING COST

(Rock Salt Mine)

Annual Direét_ Operating

Sales Volume -+

Annual Direct Operating

Year Cost for 1.2 million tons Cost (in Shadow Prices)

(B'000) * (tons) (B'000)
1985 (91,113.07) % 680,000/1,200,000 | 51,631
1986 836,000/1,200,000 ° 63,475
1987 934,_0‘00/1,200,000 70,916
1988 1,013,800/1,200,000 76,975
1989 1,038,000/1,200,000 78,813
1990 1,058 400/1,200,000 80,362
1991 1,075,00041,200,000 81,692
1992 - 1,092,600/1,200,000 82,958
1993 1,100,600/1,200,000 - 84,249
1994 1,126,400/1,200,000 85,525
1995 1,143,200/1,200,000 86,800
1996 1,161,000/1,200,000 88,152
1997 1,178,000/1,200,000 89,443
1998 1,194,800/1,200,000 90,718
1999 1,199,600/ 1,200,000 91,083
{Note)

* Composed in the following manner.

Annual Cost for 1.2 million tons

*(A) (Aceounted in Financial Prices)

(US$'000)

ok Inqlﬁding the supply to soda ash plant.

5,626

(8) Conversion Factor

Annual Cost

{C)  Accounted in Shadow

Prices (B'000)

0.79 x 20.5

VB - 9

(&) x (B)
91,113.07



- Attachment 3 ECONOMIC COST B
FIXED COST (Rock Sal Mine

SRR .. Annvai Cost ‘ Ann.ual,Cc-is't
Year ~ (in Shadow Prices) - Sales Volume ~ (in Shadow Prices)
0 (B'000) ~ (tons) (B000)
1985 | (38) X 680,000 25840
1986 e 836,000 © 31,768
1987 934,000 35,492
1988 | 1,013,800 38,524
1989 | | 1,038,000 30444
1990 | | | | | 1,058,400 40,219
1991 1,075,000 | 40,850
1992 | 1,092,600 41,519
(993 : 1,109,600 42,165
1994 1,126,400 42,803
1995 1,143,200 43 447
1996 1,161,000 44,118
1997 1,178,000 44764
1998 1,194,800 45,402
1999 |’ 1,199 600 4585
(Note).
* Computed in the following manner. :
Itel.'ns' | Annual Cost Annual Cost
{in Shadow Prices) Conversion Factors  (in Shadow Prices)
| (055°000) | (B000)
Labour 482 0.963 x 20.5 9,515

Materijals 335 0.82 x205 5,549
'  Total: 15,064 + 400 =38
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Attachment 4 ECONOMIC COST RAIL TRANSPORTATION
= (Rock Salt) o I

Trans:;aortafién o L - Annual Tiajxs’pqn-rtatioix

Year  Costperton Sales Volume | .Cbs_t_(i‘n Shadow
. (in Shadow Prices) - ' (tons) | Prices)

(B - ~ (Boo0)
1985 :('115'.14). |- x 680000 - 78205
1086 | 1 smeo0 | 9sast
1987 | 934000 | 107541
1988 | 1,013,800 116,729
1989 | 1,038,000 19,515
1990 | 1,058,400 121,864
1991 ' | 1,075,000 123,776
1992 100600 125,802
1993 - 1,109,600 127,759
1994 | 1,126,400 - . 12_9,694
1995 | 1,143,200 131,628
1996 1,161,000 133,678
1997 1,178,000 | 135,635
1998 1,194,800 131,569
1999 1,199,600 138,122
(Note)

* Computed m the following manner.

(A) Fina'nc.ia:l:Pr'ices (8) Conversion Factors (© 'Tran'sjiortation Cost Accounted

CUSS /) " in Shadow Prices (B/t)
(A) x (B)

740 0759 K205 - 1514

M-t



Attachment 5 'ECONOMIC COST, RAW MATERIALS AND UTILITIES

(Soda Ash mant)
Year (ing?fag‘:)r:‘kct?riz:es) ..Sales Volume (in g;:élgivclzizes)
SR @9 * (tons) - (B'000)
1985 | 6209 x 256667 929,656
1986 . 316,666 1,146,974
1987 - . ' 356,667 1,201,859
joss o 306,667 1,436,740
1989 - : 400,000 1,448,812
1990 3 ' 400,000 1,448,812
1991 - 400,000 1,448,812
992 . | 400,000 1448812
1993 - ' ' 400,000 1,448,812
1994 : 400,000 1448312
1995 : ' 400,000 1,448,812
1996 o © 400,000 1,448,812
1997 o | 400,000 1,448,812
1998 _ 400,000 1,448,812
1999 - 400,000 | 1,448,812

 (Note) * Computed in the following manner.
. : Per-ton Cost

.. - Financial Consumption Financial Cost . accounted in
Frems (A) Prices  (B) pertonof (C) pertonof (DfFonversion  ghadqw Prices
' : (US$) soda ash soda ash (USS/‘ t) Factors - . (Bf)
| T TTTms® T TOxm
Arhimonia 176,25/t 320 Kg 56.40 126 %205 1,456.81
Quicklime 28.00/t - 46 Kg 1.29 082 x205 21.68
Soda ash 22500/t 60 Kgs 13.50 082 x205 22694
Electricity ~  0.066/KWH 496 KWH T 3274 1.276 x 20.5 856.41
. Water . 0.108/m3 25.6 m3 2.76 1.276 % 20.5 7220
- Fuel 181.60/fm3 0208 m3 37.77 1276 %205 - 987.99

"Total:  3,622.03
1) No value is accounted for rock salt used for soda ash production.

2) Assuming that imported ammonia is used.

Vi-12



Attachment 6 ECONOMIST COST
FIXED COST (Soda Ash Plant)

Per-ton Cost . ~ Ampual Cost
Year (in Shadow Prices) Sales Volume (in Shadow Prices)
(US$000) (tons) (B'000Y
1985 (997) X 256,667 255 897
1986 316,666 315,716
1987 356,667 355,597
1988 396,667 395,477
1989 400,000 398,800
1990 400,000 398 800
1991 400,000 398,300
1992 400,000 398,800
1993 400,000 398,800
1994 400,000 398,800
1995 400,000 398,800
1996 400,000 398,800
1997 400,000 398,800
1998 400,000 398,800
1999 400,000 398,800
(Note) * Computed in the following manner.
Annual Cost Annusl Cost
__ltems _{in Shadow Prices) Conversion Factors _(in Shadow Prices}
(US$’000) (B'000)
Labour 2,527 0.963 x 20.5 49 887
Overhead 5,054 0963 x 205 99,714
Maintenance
Foreign portion: 7,544 1.26 x20.5 194,862
Local portion: 3,233 082 x20.5 54,347
Total: 398,870 - 400,000
. = 997
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ANNEX 1-1

* MINUTES OF DISCUSSION
| “ON
WORK_PROGRAM FOR EVALUATION STUDY OF
ASEAN ROCK SALT-SODA ASH PROJECT IN THAILAND

AGREED
BETWEEN

THAI COUNTERPART TEAM
AND
JAPANESE EVALUATION TEAM
DATED : SEP.TEMBER 12TH, 1980.

/s | /5]
MR. CHANA NILKUHA | MR. AKIHIRO MITARAI
'DEPUTY DIRECTOR-GENERAL HEAD OF INDUSTRY DIVISION
DEPARTMENT OF MINERAL RESOURCES MINING & INDUSTRIAL PLANNING
MINISTRY OF INDUSTRY _ " AND SURVEY DEPARTMENT
TEAM LEADER JAPAN INTERNATIONAL
THAl COUNTERPART TEAM COOPERATION AGENCY

{s/

MR, MASAYASU SAKANASHI
TEAM LEADER - o
JAPANESE EVALUATION STUDY TEAM
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~ In accordance with the scope of work previously discussed during March 20 to 30,
1_979, both parties discussed about work program of the evaluation study, and as a subse-
quence -confirmed that the evaluation study shall be proceeded ‘with by referring to the at-

tached paper.
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WORK PROGRAMME FOR EVALUATION STUDY
~ ASEAN ROCK SALT - SODA ASH PROJECT IN THAILAND

Background and Objectives of the ‘St'udy'

1.1

1.2

1.3

1.4

15

Rock salt is one of the mineral resources of which Thailand has pOSSIblc depomts for

'commexual cxplmtatlon Extensive work performed for the expimatlon of these re-

sources has found the cx1stcnce of rock salt deposits i n the area of Khomt Plateau,

:Northeast Reglon of Thalland

F he ASF AN Ecouomlc Mmzstels at their meeting of Malch 1976 dcuded that one
af the ASEAN Industnal prqects shall be allocated a progect (c‘ﬂled the “ASEAN

- Rock Sdlt - Soda Ash Pr oject”) in Thalland which enwsagcs the mlmng of the fore-

gomg 1ock salt as well as the manufacturmg of soda ash from the produccd rock salt,

plowded that cach ASEAN member state is satlsfif:d with the v1ab1hty of the pro-

_jLCt

.I‘ o]lowmg this (lecmon of ASL‘AN Econom;c Mmsstess the Government of Thailand

GOT) as lhe host counny carried out a feasibility study of the pIOJCCt under the_

 technical assmtance prowded by the Asian Development Bank. The result of this

study*l) was submitted to the ASEAN Economic Ministers Mecting convened in De-
cembcr 1978, with the GOI‘ S plOpOSﬁl that the ASFAN Rock Salt -~ Soda Ash Pro-
JCCt shall be based on the production capacity of 2 million tous a year of rock salt
and 400,000 tons a year of soda ash, and the ASEAN Economic Ministers agreed
that the GOT takes:necessary steps to [inalize the proposed plan for their final deci-

sion.

Hence, in Deccmbcr 1978 the GO'I requested the Jap'mCSt: Govemmcnt to provide

technical 1ss151ance Fo; the evaluation study of the project with a view to providing -

financial assistance required for implementation of the piOJCCt The j'zpzmese Gov-

- ernment aglced to pwwde sich technical assistance and entlusted the Japan Inter-

national Cooperatjon Agency (_] ICA), the execution agency with the undertaking of

the evaluation study.

In complnncc with this GOT’s request, a pmehmmmy study team orgamz.ed by _}ICA

- visited Thailand in M'uch 1979, for the purpose of identifying majm pmblcm arcas

for the evaluation study. Asa rcsult, the preliminary study team recommended that
the following steps, among others, be taken by the GOT prior to the evaluation

stlidy:

Al -3



1.6

1.7

1.8

(1) (j‘onduct 'lddltlolldl fom tCSt borings in the contemplate(l ;ock salt mlnmg arey
n ordCI to ploduce and collcct basic ddtd zmd lnform'ltlon necessaly for pre-

cise nweqtlgatmns on ‘the rock salt mining.
(2} Seclect thf: site ior_:ati‘on' for the socia ash plant.
{3) Organizé thlle cou:nterpar.'t team.
Tqug the '1bove 1eco.1.nmendat10n the GOI‘ and the\}apanese Govelm.nent mutual-

1y dg;eed that the eva]uatlon stucly shall be camcd out after thc completlon of such

steps Under this agreement, the GOT ploceedcd with the test boungs and, for this

_'end the jICA pmwdcd the GOT w1th techmcal '1351stancc n the sck,ctmn of boring

pomts piepalanon of bormg samples as weIl as the analys;s of collected samples
These work have 1ecently been complctcd and tlle lesults of bori mg tests have been
compiled in the JICA 1ep01t*2) submltted to ‘the GOT In the memt;me the GOT
has completed the site sclectlon w1th thelr decmmn that the soda ash plant be locat-

ed in Laem Chabang, and also GOT has oxgdmzed the counteapalt team.,

With the satisfactory complenon of the agzeed sLeps, GOI in _]une 1980 requested
the Japanese Government to proceed wuh the evqludtmn study by jICA Under the

fcnegomg backglound this evaluatmn mldy is car ried out by the jICA’s Evahlatlon

Study Team.-

The “ASEAN Rock Salt — Soda Ash Prdjéct” pl‘oposéd by the GOT broadly com-

prises the following three components:

(A) ‘Rock Salt Mining:
Mining of rock salt from deposits scatiered in the areas of 'Khorat Plateau,
Northeast Region of ']ha]land whlch is to producc rock salt at a rate of ap-

proximately 2 mlll:on tons pcx annum.

(B) Limestone Quarry:
Quarrying of Limestone -frbm_ Kh'ao,Pan'gﬁok'_ _Site,I Saraburi area, which is de-

-~ signed to produce Limestone as required for the project.

»

(C) Soda Ash Plant:

Settmg up of a'soda dSh pl'mt in Laem Chabdng, which | is capable of producing

. '_sodar ash at a rate of.lpproxzmately 400,000 tons per annum,

AL~



And the pro&u__cf;d'_ rock salt and soda ash will be supplied primarily rt.o the Thai
domc_stic markets as well as other ASEAN markets,

1.9 The o_lbjegtivcs‘_o'f the evaluation study are to review, update and revise as neces-

sary the f'casib'ili_t}’: stlldy rcport*l) prepared by the GOT and to evaluate the tech-

~ nical and economic feasibility and financial viability of the project.

Note: o I _
- *1}" Report on The Feasibility of a Rock Salt — Soda Ash Project in Thai-
land, prepared by SNC -

. #2) Technical Report of The First-St_agev Evaluation for ASEAN Rock Salt
-~ Soda Ash Project at Bamnet Narong Rock Salt Deposit, JICA:

1§, Premises of the Study

2.1

2.2

2.3

Soda Ash manufacturing processes to be studied

Typical representatives of the alternative processes for mjanuféxcturing soda ash are

~ the Solvey Process the Soda A'sh/Ammonium' Chloride Dual Process and the AC

_partial co-production process. The Evaluation Study Team will make comparative

studies of alternative project schemes based on these three processes and recom-

mend an optimum project scheme bases on either process,
Supply of ammonia

Ammonia required for the manufacturing of soda ash shall be met either by im-
ports or domestic production. The Evaluation Study Team will discuss with the
GOT about the supply of arnmonia and, based on this discussion, will evaluate the

availability of ammonia.

‘Supply of utilities and infrastructure

Laem Chabang arca is situated in a grass-roots condition at present. However, the

GOT would develop the supply of utilities {electric power, {uel gas and water) as

“well as infrastructure such as port, railway and road for public use. The Evalua-

_tion Study.Team will evaluate the feasibility of the soda ash plant on the presump-

tion- that the GOT will be responsible for the supply of necessary utilities and

infrastructure in tinie.

Ajf—-5
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Improvement of raitway

The mined 1ock S'ﬂt will be tlanspnrtcd by 1allwdy {o the sodd ash plaut as well ag

the loading poit for exports. The Evaluation Study Team wﬂl investigate the con.

ditions of the existing l‘aiIWay on-routé and will recommend on any necessary im-

provement, but it is presumed that the GOT shall be responsible for implementa:

" tion of such récommended improvement.

Programme of the Study

3.1 The study will be madé on the basis of prémises as set forth in Paragraphs 2.1 to

A)

3.2

3.3

2.4 above. The study broadly consists of the following activities:

(A) Market study

{B) - Technical study on the Rock Salt Mmmg and Limestone Quany
(C) Transportation study

(D} Technical study on the Soda Ash Plant

{E) Management, financial and economic studies on the Project

(F} Overall evaluation of the Project

“The programme of the study on each of the above-listed activities is defined in the

following paragraphs,
Market study

Forecast the future demands up to 1995 for salt, soda ash and ammonium chlo-
ride in Thailand, and assess likely sales on the Thai domestic markets of rock salt,
soda ash and ammonium chloride produced at the Project. In particular the
assessment of sales for rock salt will be made in due consideration of the quality of

mined rock salt.

Based on the neccssary data and information provided by the GOT and/m arrange-

ments by the GOT, forecast the futmc demarnds, domestic supplies and possible

~imports up to 1995 for salt, _sqda ash and ammonium chloride in other ASEAN
*markets; study on goveriimental policies in these countries regarding importation

" “of these products as well as their prevailing practice and channels for imports;and
St a8 . i pr 8] PO

“-assess likely sales of rock salt, soda ash and ammonium chloride for exportation to

" these markets from the Project.

Al =6



3.4

8.5

B

3.7

3.8

3.10

3.11

3.13

Study the possibilitics to export these products to non-ASEAN countries,

Study the futulc puce ‘trend of these products in inter ndtlonal markets and-assess

hkcly sales prices of these ploducts for the Prc\]cct

Based ‘on the above studies, formulate the projected sales for the Project and also

--1ecommend on malketmg and distribution of these products to thc domestic

m'nkcts as well as expmts
Tecﬁni::al'study on the Rock Salt Mining and Limestone Quarry

Based on available data, locatc the optimum mining site and examine accessibility

for the mining; delineate physical features and geologic conditions of the mining

 site; estimate the volume of deposits and mining life; and analyze and assess the

quality of mined rock salt and limestone,

Biased on the above studies, examine the optimium mining method and define

‘necessary equipment and facilities; and develop plot plan for the facilities.

Examine organizational structure and man-power requirements, and formulate

implementation programmes.

Estimate capital rcquuements for the rack salt mmxng and shipment and also pm-

duction cost of the rock salt and limestone.

Regarding the quarrying of limestone, the evaluation shall be based on available

data and information provided by GOT.

Transportation study

Study the existing conditions of railway on route to be used for transportation of -

mined rock salt, limestone and also any GOT’s plan for expansion and/or improve-

- ment.

Study the availability of wagons to be used and also any GOT’s plans for the fu-

fure,

Examine the possibility of using the railway for transportation of the mined rock

salt, limestone and recommmend on any necessary improvement.
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3.16

3.17

3.18

3.19

3.20

3.21

3.22

E)

3.23

3.24

RIS

 3.26

Technical study. on'the Soda Ash Plant

Study the site _cbnditibns_o_f the selected site and cxamine the suitability of the

- site.

Study on the availability and/or'proxi‘mity'of' utilitiés and . infrastructure, and
recomniend oh any steps to be taken by the GOT for the supply of U.tllltiCS and

mfrftstmctm €,

Based on the above studies and also discussion with the authorities, deline techni-

cal requirements and projeét scope for the Soda Ash Plant,

Stud}r on the' optlmum proccss schcme f01 the plarit in the manner and procedure

as set forth in Palagraph 2.1, and recommend on the pmcess to be adopted,

Based on the above studies, define the optimum scale and concept for the manu-

facturing facilities, .utilit_ies_and_auxiliary facilities as well'as offsite facilities, In

this study special regards will be paid to pollution control systems and effluent

disposal systems in line with NEB guideline.
Prepare 2 plot plan for the Soda Ash Plant..

Examine organizational structure and man-power requirements for the Plant and

also examine implementation programmes.
Estimate capital requirements and production cost for the Soda Ash Plant,
Management, financial and economic studies on the Project

Study on management and financial conditions in Thailand which are related to

the assessment of the Project.

Prepare financial plans and financial projections for the Project, and analyze the
IRR and other fmancxal indicators, mcludmg sensitivity analysis of these factors.
Financial analysls of Rock Salt Mmc L:mcstonc Quany and Soda f\sh Plant as

three mdependent prof:t centers,

'ASS€SS the Ecnnomlc Intcrnal Rate of ‘Returns and other cconomic benefits of

the Pro;cct

.!{1'48- '



V.

F) = Overall evaluation of the Project

8.27 Based on the foregoing studies, cvaluate the technical and economic feasibility

and financial viability of the Projeci,

Work Sbhedu_ie _

4.1 The Eyélﬂz;_tion Study will be completed by the end of January, 1981, and a draft
final report will be presented to the GOT by the middle of February, 1981.

4.2 Follawing'th;t presentation of the draft final report, a review meeting will be held
in Bangkok between the representatives of the GOT and the Evaluation Study

Team. .

4.3 Given that all the content of the draft final report be finalized at the review meet-

ing, the final report will be presented to the GOT by the middle of April, 1981,

Facitities and Services to be Provided by the GOT

'.During the field ‘work in Thailand by the Evaluation Study Team, the GOT shall pro-

provide the Bvaluation Study Team with the following facilities and services:

(1) Provide available data and information which are required for the evaluation

study.
(2) Arrange the Evaluation Study Team’s visits to relevant ministries, agencies,
institutes, firms, plants andfor places as well as their appointments with officials,

officers and/or persons concerned in Thailand,

(3)  Arrange the E.valuation Study team’s trips outside Bangkok in Thailand, and

provide land transportation required for these trips.

(4)  Arrange the Market Expert’s visit to other ASEAN countries for his market

surveys in those countries.

()  Provide office accommodation and facilities in Bangkok.

Al—-9



ANNEX 1-2 MEMBERS OF JAPANESE EVALUATION
| STUDY TEAM

Mr. MASAYASU . SAKANASHI Mr, ATSUSHI MIYAZU
Team Leader - - o S Civil Engineer -
Techno-Economist - o

\ _. S Mr. KOJI ASANO

Mr. YOSHIO, SATO o . Civil Engincer

~Assistant Team Leader TR
Project Engincer '
- Mr. MASANAO KOYAMA
_ Vo “Transport Engineer
Mr, SHOHEI MAENO : S

Project Engineer ' '- _
roject Engineer Mr. MASAHIRO KUMAGAI

Minisiry of International

Mr. TETSUO INOOKA _ : - Trade and Industry

Economist,

Market Analyst e
. Mr. AKIHIRO MITARAL.

a . - _ Japan International
Mr. KOHKI KIKUCHI " Cooperation Agency

‘Process Engincer

Mr. YUKIO NAKAJIMA

Mr. MASANORI MIURA japan,'ln't'el_;_na_ti onal
Process Engineer ' Cooperation Agency
Dr. YATARO SHIMOMURA Mr. KENJi KAWABI
Mining Engineer The Overseas Economic

Cooperation Fund

Mr. YUTAKA SUZUKI

Mining Engineer
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' ANNEX 1-3 MEMBERS OF THAI EVALUATION
S -STUDY TEAM
1. . Mrn Ciaéﬁa Nilkyhu--' - Team Ieader
' D-élfi.m.‘.y*Dirt:ct'or—'Genefal.:‘
- Department of Mineral Resources

9. M Prabhuap Phawandon Assistant Team Leader
Director '

Mining Technblogy Division

3.. . Mr. Thawat Japakéset_r Member

Geologist
4, Mr, Burachote Upalakaliri - Member

Mining Engineer

5. Miss Supornsti Tumkosit Member

Mining Engineer

6. Miss Pimpan Boonyikachorn . Mecmber

Chemist, Process

7. Mr. Somchok Kongpilitk  Member

Industrial Engineer

8. Mr. Pitak Amasuwan Member

Mechanical Engincer

9. Mr. Wanchai Banpakaﬁ Member

Mechanical Engincer

10. Mr. Vinit Hansamuth Member

Mining Engincer

1L Mr. Somchai Duangkhae Member

Mining Engineer

12, Dr. Anant Suwanapal ' Member and Secretary

Mining Engincer
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ANNEX 1-4  LIST OF ORGANIZATIONS VISITED

Sept,
Sept_,

. Sept.
Sept.
Scht.

Sept.

Sept.

Sept.

10

11

12

13

16

17

18 -

- Arrival at Bangkok

Dept. of lechmca] & Fcononnc Cooperation ('\IL&OB)
]apmesc Lmbassy & JICA T R

.. Dcpt of Mmelal Resources (MOT)

dztto -

*“Thai Plastic & Chemical Co., Ltd.

Dept. of _Mihéi‘al Resources

Thai Asahii Glass.

Thai Glass Industries -

rBangkol-c Glass

Glass Organization

Thai Asahi Caustic Soda Co., Ltd.
Thai Central Chemical Co., Litd.
City Hall of Bamnet Nardng
Bamnet Narong Railway Station
Proposed Mine Site chVillagc

'National Environmental Board

Ministry of Industry {MOI)

New Tiem Heng Humber

The Siam Cement Co., Ltd,

Substation of Electric Power at Bamnet Navong
Department of Custom

Department of Agriculture

Bank of Tokyo

. Thai Asahi Caustic Co., Ltd.

Bahg Pakong Power Generation, Plant Construction Sité
Bang Phra Water Reserv_oif |
Prof»os’.ed Plant Site Area (Laem Chabang)

Sakol Patana Co., Ltd. S

Proposed Limestone Bury Site (Sara Buri)

- Department of Mineral Resources

»

Department of Communication

J apan Embassy

'ESSO Refinery -
TORC Refinery

CAl-12



Sept. 19

Sept. 22

Sept. 28

7 Sept. | 24

Sept. 25

Sept, 25

Sept. 28
Sept. 29

Rayong Area for Natural Gas Pipeline

Dokkrai Water Reservoir

The Punichi Company. Ltd. (at Chiengmai)
Universal -Mining Litd. ( " }
’I‘apioca -jct_ty _

Proposed Plant'_Site Area  (Laem Chabang)
Electric Generating Authority of Thailand (EGAT)

Petroleum Authority of Thailand (PTT)

Departmient of Mineral Resources

Ajinomoto (Thailand) Co., Lid.

ROyzﬂ Irrigation Departiment

Industrial Estate Authority of Thailand (YEAT)
Department of Mineral Resources

Bank of Tokyo |

Sumitomo Construction Co., Ltd.

Tokai Thailand Co., Ltd.

Port Authority of Thailand (PAT)

Ministry of Communication (MOC)

NYKT ranspori.Scrvice {Thailand) Co., 1.td.
Thai Asahi Caustic Soda Co., Ltd.

-~ Express Transport Organiza.ti'on {E. T. O.)
International Heavy Equipment Co., Ltd.

Bangkok Motor Works Co., Litd.

Provincial Electric Authority

Department of Town & Country Planning

Metro Company Ltd. -

The Conerete Product & Aggregate Co., Ltd.
The Siam Cement Co., Ltd.

Construction Division of Royal State Railway
Marketing Departmént of Royal State Railway
Ministry of Industry. _

The Overseas Economic Cooperation Fund
Japan Trade Centre

Department of Mineral Resources

Proposed Rock Salt Mining Area

Thai Asahi Caustic Soda Co., Ltd. (plant)
Thai Asahi Glass Co., Ltd. {(plant)

Al —13



Central Chemical Co., Lid. (plant)

Japanese Embassy

Sept. 30 Department of Mineval Resources
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Figure AIll DEMAND PROJECTION PROCESS OF SODA

ASH AND SALT
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Solar soft production in Thailand

7 1978779 1979,/80
Production 7 501264 555966
(Quen)
Form area - 82391 77,107
(Rai)
Production Per rvai 6.5 . 7.1
(Quen)

Source : Dept. of Business

Economics Note ! 1 Quen=1500Kgs

. i Rai = 016ha.
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Table AI-13 IMPORT AND PRODUCTION OF éA'LT,_‘mDONEsrA '

o - {000'ton)
R -lmport]). R l’ro(_&uk;tionz)
1970 193 2171
1971 64 : {563
1972 _ 266 6908
1973 . .49 1414
1974 122 , 2652
1975 1812 202"
1976 3197 5627
1977 24 T 7867
1978 - 2.7 2349
1979 1.3 _ 470.0

Sources: 1) Central Bureau of Statistics, “Foreign Trade
Statistics™.

2} Ditectorate General of Allied Industry.

Table Ali-14 PROJECTED DEMAND FOR SALT, INDONESIA

. , {000 ton)
Home Consumption Fish Salting Tudustrial Use Total
1980 436 04 65 605
1981 446 106 72 624
1982 458 108 79 645
1983 469 - 110 90 . 669
1984 480 112 _ 280 872
1985 492 114 290 896
1986 505 ' 116 300 921
1987 517 : li8 310 945

1988 | 513 120 .30 953

Source: Directorate General of Allied Industry.
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Table AIl-18 ESTIMATED DEMAND FOR CAUSTIC SODA, MALAYSIA

(000ton)
B | L 1976 1977 1978
Dﬁmgnd[of(husﬁpSoda S Y OV A 13.4 14.2
Of which: ' ' o
Mse 3z 5.6 4.8
Textile and Others - : 3.7 3.7 3.8
. Soap/Detergent 4.8 6.1 5.6
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Table AIl-24 IMPORT AND PRODUCTION OF SALT, THE PHILIPPINES

(000 ton)

Importl) Pr'oductionz)
20 2103
27.2 2350
104.7 219.5
| 21.1 2200
PR 77! 45.4 2136
1975 46.5 _- 202.1
1976 55.1 2034
1977 61.6 200.0
1978 452 NAd)
1979 64.0 N.A.

(Notes})  2) According to the opinion in the Philippines this
. data has always been understated, perhaps as
much as 50%.

3} Not available;
~ Sources: 1) NEDA; "‘Foreign Trade Statistics of the
. Philippines”.
2) NEDA, “Philippine Statistical Yearbook”.
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. Table AIL-26 PROJECTED FOB PRICE OF SODA ASH PRODUCED
' BY THE USA AND KENYA — 1985

(000 ton)
US.A. Kenya
Fix'ed_ Costs
Depreci'aiiqn (15—year, Straight Line) ' 8.1 . 58
Intg_rést on Working Capital (12% per annam) 14 1.5
Maintenance and Insurance 11.2. 4]
‘Sales and Administiation 43 26
Operating Labor and Supervision 51 4.8
Subtotal 30.2 189
Variable Cf)s.ts
- Raw Materials - _
Royalties ' 4.7 1.6
Utilities, Fuels and Operating Supplics 2.5 438
Labor ' 191 108
Sub-total - 36.2 56.1
Production Cost per ton : 66.5 75.0
Loading Cost phxs Marketing Cost 46.3
Ex-factory Price (Bulk) 11238 so.11)
inland Transportation Cost 326
FORB Export Port Price (Bulk) | 1454 134.6

(Note) 1) “Loading Cost plus Marketing Cost” and “Inland Transportation Cost”.
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’I‘able AlLl-27 bS’l‘IMATED/PROJECTFD PRODUCTION COSTS
' or CAUSTIC SODA IN THE U S, A

1985

_ Production Capacity . .
Cavstic Soda (tons/year) : 360,000
Chlotine (tonsfyear) Co o 320,400

— Capacity Utilization Rate | o -80%

— Total lnvestment {million USS) _ _ : . 859

Var’iaﬁ!e Costs

Salt (1.62 tons) {US$42/ton) 68
Electricity (2,500KWH) (US@4.08/KWH) 1200
. Other Variable Costs _ 243
Utilities (Electricity 150 KWH, 820
Steam 4.0 tons, Cooling ' ' '
Water 137 tons)

Fixed Costs :

Operating Labor and Supervision  {US3$26,500 per person-year) . 37
{40 persons/{day) .
Overhead ' _ - 458

‘Interest on Working Capital and Sales Cost ' 19.2

ROl (20% of Total Investment) ' 59.7

Production Cost per pait ton ' 343.5
Production Cost:  Caustic Sada (A) (194.0)
- Chlorine o - (i68.8)

- Intand Transportation Cost plus Marketing Cost (B) 728

~ CIF Price (C) = (A) + (B) | | 266.8

-~ Ed_ui#alan_t Soda Ash Price (C) + 1.3 + 12 ' 167.2
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 "Table AIV-1 SIDING COST(EXCLUSIVE OF RAILWAY SPUR)
- (END-SEPT. 1980 PRICES)

(Unit : USS000)

Foreign Local Total
: Ao Materials
Locomotive @436 x 3 . 1,308 0 1,308
" Covered Hopper Car
@56.6 x 138 7,812 0 7,812
- Spare Parts (5% of FOB) 500 0 500
9,620 0 9,620
B.  Construction Labor 1
Locomo-tive 0 5 5
" Covered Hopper Car 0 15 15
0 20 20
C.  Ocean Freight, Insurance &
Local Handling
Locomotive (400Ft) _ 53 20 E
Covered Hopper Car (16,600Ft) 2,367 875 _ 3,242
2420 895 3,315
Total 12,040 915 12,955

(Note) 1)  Transportation on the railway from the unloading point to the sites.
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