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AD
ADt
ADt/d
ADt/a

BD
BD Kg
BDt
BDU
BTU
BKP

cm
Cunit
CIF
C & F

LRR

A. GLOSSARY OF TERMS

Annum

Air dry (10% moisture content)
Air dry metric tonnes

Air dry metric tonnes per d&ay

Air dry metric tcnnes per vear

Bone drv (0% moisture)

Bcne dry kilograms

Bone dry metric tonnes

Bone dry units of chips (2400 pcunds bone dry)
British Thermal unit

Bleached krafit pulp

Centimeter

100 cubic feet of wecod, solid measure
Cost, insurance and freight

Cost and freicht

day

Double declining balance depreciaticn

Free on bcard

Groundwood pulp

hour

Internal rate of return
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kg
kg/a
Kg/ADt

. Kg/cm2

Kg/m3

Kg/h
kwh
. kwh/ADt

m3/a

m3/ADt
. M cal/kg

min

MW

MWh

MWh/a

occ
ONP

l' ROI

SBK
SL
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Kilograms
Kilograms per year
Kilograms per air dry m.cric tonne

Kilograms per square centimeter

Kilograms per cubic meter of wood (bone dry green

volume solid measure)

Kilograms per hour
Kilowatt hour

Kilowatt hour per air dry metric tonne

Liter

Liters per hour

Meter

Cubic meters

Cubic meters per year

Cubic meters per air dry metric tecnne
Mega calories per kilogram

Minute

Megawatt

Megawatt hour

Megawatt hours per year

01d corrugated containers
0ld newsprint

Return on investment

Semi-bleached kraft

Straight line depreciation

Metric tonne of 1000 kg
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Unbleached

UKP Unbleached kraft pulp
’ Unit

% Percent
' $ U.S. dollar
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C. SUMMARY

The Government of the Republic of Korea requested assistance
from UNIDO in executing a prefeasibility study to evaulate
several options for the supply of unbleached kraft pulp to

Korea. The three options were as follows:

OPTION A

Expansion of the Dong Hae bleached kraft pulp mill in
Korea by adding an unbleached kraft sofiwood pulpmill
using imported wood chips.

OPTION B
Establish an unbleached kraft softwood pulpmill in an
overseas country as a joint venture with Korean egquity

for export to Korea of all or a major portion of the
production.

OPTION C

Acquisition of equity in an existing unbleached kraft
softwood pulpmill for export to Xorea of all or a major
portion of its oroduction.
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It was not possible to locate a facility of the Option C
category that was available for equity acquisition. Three

alternative candidates were found for the Option B category:

- A mill at Beerburrum, Queensland, Australia
- A mill at Eureka. California, United States
- A mill at Ocean Falls, British Columbia, Canada

Projections for pulp consumption in Korez indicate that by

1981 Korea will require at least 210,000 tonnes of unbleached

kraft pulp per year. For this reason it was decided to evaluate [
all of the alternatives on the basis of a mill of 600 ADt/d

capacity. Although different wood species would be used, each

alternative should be able to produce a satisfactory unbleached

kraft pulp.

Each of the alternatives has unique advantages and disadvantages.
Expansion of the Dong Hae mill would provide the maximum socio-
economic benefits to Korea, but would be dependent on high cost |
raw materials and energy. The Australian alternative would have
low operating costs and an uncontested supply of raw materials,
but has high capital costs and depends on extensive infrastructure
to be supplied by others. The California mill would have an
excellent location and would be able to use facilities already

" in place, but would be in a competitive situation in obtaining

raw materials. The British Columbia alternative would be able

to use existing facilities and would have strony government
backing, but the supply and cost of raw materials is not yet

" well-defined,

SIMonNs
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Manufacturing cost esctimates using costs prevailing at January

31, 1980, were prepared for each of the alternatives under
consideration. These are summarized below for operation at full

capacity: c
British
Korea Australia California Columbia
Variable €osts (S U.S.) 365.37 161.39 199.C6 157.70
Total Costs 385.87 201.98 253.56 210.25

The wide variation in estimated variable costs is mainly a

reflection of the cost of wood and energy for each alternative.

Estimates were prepared for plant capital costs and these are
shown below:

British
Korea Australia California Columbisa

Plant Capital Cost 146,000 212,000 157,200 173,800
($ 000)

The considerable variation in plant capital costs is due to site
related factors, shared use of existing facilities in some
alternatives, and high cost of effluent disposal in the Australian

alternative.

Estimates were also made for Working Capital, Startup and Pre-
operating Costs, and Interest during Construction. The Total
Capital Investment estimate for each alternative is given below:

British
Korea Australia California Columbia

Total Capital
Investment ($ 000) 182,724 238,685 178,057 195,997

-3=-

sSiIMons




. P.4651A February, 1980

AC & F selling price to Korea of $430 per ADt was used for
. the study. From this, mill net selling prices were developed

as given below:

British
Korea Australia California Columbia
. Mill Net Price per ADt  497.00 346.50 355.50 355.50

($ U.s.)

The high mill net selling price for the Korean alternative 1is

due to duties, taxes, ocean freight, and selling expenses that
are charged against imported pulp. Mill net prices were set so
that the end user would pay the same price for pulp regardless of

its origin.

. Gross profit estimates (before depreciation and interest) at full
production capacity and gross return on total investment were as
follows:

British
Korea Australia California Columbia
Gross Profit ($ 000) 23,337 30,349 21,407 30,503
Gross Return on Total
Investment, % 12.8 12.7 12.0 15.6

The above gross returns on total investment are too low to be

considered viable. Estimates were made of the effects on gross
return on investment due to increased selling prices and increased
pulp mill capacity:
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British
Korea Australia California Colurbia
. Selling price increased $50/ADt 18.5 17.1 17.9 20.9
Selling price increased $100/ADt 24.3 21.5 23.8 26.3
Capacity increased to 800 ADt/d 15.0 14.9 15.1 18.9
800 ADt/d + $50/t price increase 21.6 19.9 21.7 25.0

’ Capital cost reduced by $20,000,000 - 14 0 - -

Statements of Earnings, Source and Application of Funds, and
Balance Sheets were prepared for the four alternative cases
under base conditions, base conditions plus a $50 per tonne

price increase, and an increase in plant capacity to 800 ADt/d.

Computer calculations were macde for the internal rate of return
on equity for several alternatives as listed below. The internal

’ rate of return is the discount rate required to equate the surplus
cash generated each year up to year 15 to the equity investment.
This should be at least 12% for a viable operation.

British
Korea Australia California Colurbia
Base Case (600 ADt/d) -2.37 -4.84 -3.37 -0.11
Base Case plus $50 price increase 4.46 7.84 7.29 12,76
Capacity increase to 800 ADt/d -1.67 3.24 2.38 9.06
Capital cost reduction to base
case of $20,000,000 -0.57

The internal rate of return rankings were relatively the same as
those obtained by Gross ROI Calculations. The strong influence

of a selling price increase on viability was again apparent.
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The FOB price of softwood imported wood chips for export has
‘ increased by more than 60% over the price before Cecember,
1279. The best hope for a viable wood pulp operation in Korea
is to develop a procurement plan for domestic pulpwood on a
self-sustaining basis. The Korean Government, the Dong Hae Pulp
. Company and the Ssangyong Paper Company should give this their
top priority. If sufficient pulpwood can be generated cdomestically
it is probable that an expansion as envisioned in this study
would be economically viable, and the socio-economic benefits
would be considerable.

The British Columbia alternative showed the strongest viability
under all conditions of comparisons. A mill in British Columbia,
possiblv including some manufacture of bleached kraft oulp,

‘ should continue to receive joint venture consideration by Korean
investors. The Government of British Columbia is taking steps

to resolve the wood supply situation for this site.

The Australian alternative indicated attractive operating costs
and an effort should be made to reduce capital costs pertaining
to effluent disposal.

The California site has many good features. Communication
. should be continued with the principals in the event that the
export chip market weakens in price or demand.

The large equity investments required for any of the offshore
. ‘ alternatives would probably require attracting foreign investors
to participate in the project.
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. 1.0 BACKXGROUND AND JUSTIFICATION FOR THE STUDY

. The Republic of Korea has shown an outstanding growth in its
economy; since 1962 its Grecss National Product has grown at
an average of 9.7 percent per vear. Most of this achievement
has been predicated upon the creation of a large manufacturing
and export oriented industry, complemented by Korea's well-
educated and industrious labor force. The present world-wide
energy crisis and emerging economic slowdown will no doubt be
reflected in a reduced growth rate for the Korean economny.
Korea weathered the first "oil shock” in the mid 1970's

’ extremely well compared to other countries, which gives one

confidence in the resilience of their economy.

The growth of the paper industry in Xorea has even exceeded
that of the GNP, having increased 19.3 percent per year in the
last ten years. In 1978 the total output of paper and paper
products was 1,365,000 tonnes. Since 1970 the Korean paper
industry has supplied the domestic needs for newsprint,
printing paper} kraft paper, paper board and tissue paper. By

' 1981 the Korean Paper Manufacturers' Association projects that
total paper output capacity will reach 2,440,000 metric tonnes
per vear, but they also point out that the problem of raw
materials for the paper industry will also increase.

SIMOoNS
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As of 1979, groundwood is the only pulp which Korea can
produce domestically to meet its needs. All of the chemical
pulp requirements are imported. The Dong Hae Pulp Company
Ltd., a 300 metric tonne per day pulp mill, will commence
operation in 1980 and even at full capacity will supply about
one-third of the bleached chemical pulp requirements for that
year, but present projections show that by 1983 this capacity
will supply only a fifth of the needs fcr bleached chemical
pulps.

Because Korea is an exporting nation, a relatively high
percentage of its paper production consists of kraft paper and
paper board for packaging. Much of the pulp requirements for
paperboard can be furnished from waste paper, of which about
56 percent overall is collected in Korea. However, the end
uses for kraft paper require hign strength, and most of the
pulp for kraft paper grades at the present time is imported
softwood unbleached kraft pulp (UKP).

The exposed situation with regard to the supply of UKP for

Korea is considered undesirabla by the kraft paper manufacturers

and the government., For this reason the government of the
Republic of Korea requested UNIDO assistance in executing a
pre-feasibility study to evaluate which of three options is
better for the creation of a mostly nationally-owned UKP supply
facility. The Government of the Republic of Korea designated
the Dong Hae Pulp Company Ltd. and the Ssangyong Paper Company

SIMOoNSs
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. (chief user of UKP) tc act together as the "Implementors”
of this project. H. A. Simons (International) Ltd., were
designated by UNIDO to be the Contracter providing the
services and facilities necessary to conduct the study in

' accordance with the UNIDO Terms of Reference dated December
Sth, 1978.

The three options named in the UNIDO Terms of Reference are

given below:

Option A

Erection in Korea, either with entirely Korean eguity

capital or as a joint venture with Korean majority owner-
' ship, alongside the Dona Hae bleached kraft hardwood pulp

mill, an unbleached kraft softwood pulp mill operating and

using imported wood chips procured under long-term contracts

from abroad.

Cption B
Establishment in an overseas country with softwood

resources of a new integrated timber production, wood
extraction ard pulp mill complex as a joint venture with
’ Korean majority ownership which would export all or the

major part of its production to Korea.

Option C

Acquisition in an overseas country with softwood resources
', of an integrated timber production, wood extraction and

pulp mill complex as a joint venture with Korean majority

ownership which would export all or the major part of its

oroduction to Korea.

SIMOonNS
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2.0 OBJECTIVE OF THE PRE-~FEASIBILITY STUDY

The objective of the pre-feasibility study is to furnish
the Government and Paper Industry of the Republic of Korea
with comparative financial information regarding several
realistic alternatives which could be pursued to secure an
adequate economic supply of unbleached kraft oulp. This
comparative information should assist the Government and

private industry to reach a decision for implementation.
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3.0 THE INTERNATIONAL PULP MARKET

3.1 World Production and Demand, Short Term

The state of the world pulp market in the 1970's has been

strongly influenced by the world economy. The early years

were influenced by a large pulp inventory held by the North

American and Scandinavian pulp producers, reaching a total of

about 2,700,000 metric tonnes in 1971 and 1972, This inventory [
started to dissipate in late 1972 and reached a level of about
500,000 tonnes in 1974. Pulp prices increased dramatically
beginning in 1973 and peaked in 1975, generally over double

the price of the 1950 - 1972 period, which had been characterized
by very little fluctuation in prices. A world-wide recession
commenced at about the time that pulp prices reached their

peak. Paper markets reflected the recession, and the demand

for market pulps decreased. Unfortunately some of the Norscan
pulp producers did not react to the weakening market by reducing
production, and again allowed a huge inventory of market pulp

to accumulate. The total inventory this time reached close to
3,000,000 metric tonnes. Pulp prices held for 1975 and 1976,
but disintegrated by as much as 30% in 1977. As pulp prices
declined the market again strengthened, commencing early in
1978, The current market is strong, and pulp prices in the
first quarter of 1980 have increased beyond former peaks.
Canadian bleached softwood kraft pulps are now listed at $490
per air dry metric tonne, and pulp inventories are at the lowest
level since 1974.
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3.2 World Production and Demand, Long Term

The preceding section indicated the volatile nature of the
world pulp market in tl2 1970's. Of course there is much
more order to the pulp market when the longer term is

considered.

There are many factors, including demographic and cultural,

that influence the paper and board markets. The pulp market is ’
inextricably linked to the paper and board markets, and the
changing technologies and external forces that influence these
markets. Factors that are becoming much stronger in recent
years are those related to energy, availability and cos*t of

raw materials and thz environment. The emergence of hardwood
kraft pulps as an important component of the market is an
example of a combination of factors such as improved papermaking
technology and widely available raw material. In North America
the decline of sulphite pulp from 40% of the pulp narket in

1950 to 5% in 1978, while sulphate grades increased from 25%

to 64%, was due to emergence of new technology, a practically
unlimited selection ¢f raw materials and environmental factors.
The recent rapid increase in themo-mechanical pulping (TMP) can
be explained by technological and raw material factors, but the
relatively high energy requirements for this type of pulp may
eventually limit its usefulness.

SIMons




HAS 79 - 395 . 01

P.4651A February, 1980

3.2 Continued

The FAO World Pulp and Paper Consumption Outlook, Phase IV -

World Outlocok for Fiber Products (1979) in its Table 2.0.0.2
shows the World Outlook for Wood Pulps for the years 1960, 1970,
1680, 1990°and 2000. This table is reproduced on the following

page (Table 3.2.1). From this table the followinc have heen
derived:

1960 1970 1980 19906 2000

Percentage of Total Pulps

- Softwood 82 75 72 70 69
- Hardwood 18 25 23 30 31
- Softwocd unbleached

kraft 24 24 24 23 22
- Softwood white pulp 26 25 23 22 20

From the above it can be seen that while softwood pulps are
projected to decline from 82% of all pulps produced in 1960

to 69% by the year 2000, the percentage of softwood unbleached
kraft produced will hold relatively constant, The percentage

of softwood bleached krafts related to total pulps will decrease
from 26% to 20% during this period. It would appear from the
above that the end use requirements of products made from
unbleached softwood krafts will continue to require the physical
properties that only this pulp grade can offer, whereas bleached
paper products can tclerate some substitution of hardwood pulps.

SIMOoNS
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Table 3.2.1 WORLD OUTLOOK FOR WOOD PULPS
o (Millions of Metric Tons)
1960 1970 . 1980 1990 2000

Softwoods Cons. Prod. Cons. Prod. Cons. Prod. Cons. Prod. Cons. Prod.
Mechanical/Semi-Chemical 16.9 16.9  264.8 24.8  30.0 30.0  42.0 42.0  62.1 62.1
Unbleached Kraft ~13.8 13.8 24,6 24,6 32.3 32.3 40.8 40,8 53.1 53.1
White Pulp 15.3 15.3 26.0 26.0 31.2 31.2 38.6 38.6 49.3 49.3
Dissolving Pulp 1.9 1.9 2.7 2.7 2,7 2.7 . 2.8 2.8 3.0 3.0

o TOTAL SOFTWOODS 48,0 48,0 78,1 78.1 96.1 96,1 124.1 124.1 167.5 167.5

- - Hardwoods

’ Mechanical/Semi-Chemical 3.6 3.6 9.3 9.3  12.8 12.8 17.8 17.8  24.9  24.9
Unbleached Kraft 0.1 0.1 1.3 1.3 3.3 3.3 6.4 6.4 9.5 9.5
White Pulp 5.6 5.6 13.7 13.7 20.3 20.3 28.5 28.5 40.4 40.4
Dissolving Pulp 1.3 1.3 2.1 2.1 1.7 1.7 _1.6 1.6 1.6 1.6

TOTAL HARDWOODS 10.5 10,5 26,4 26,4 38,1 38,1 54.3 54,3 76.4 16,4

Total Pulps

o Mechanical/Semi-Chemical 20.5 20.5 34,1 34.1 42.6 42.6 59.8 59.8 | 86.9 86.9
Unbleached Kraft 13.9 13.9 25.9 - 25.9 35.6 35.6 47.1 47.1 62.6 62.6
White Pulp 20.9 20.9 39.7 39.7 51.5 51.5 67.1 67f1 89.8 89.8
Dissolving Pulp 3.2 3.2 4.8 4.8 - 4.4 4 4 4.4 b d 4.6 4.6

TOTAL PULPS 58,5 58.5 104.5 104.5 134.1 134.1 178.3 178.3 243.9 243.9
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3.3 The Korean Pulp Market

. The Korea Paper Manufacturers' Association maintains and
publishes excellent records and forecasts for both production
capacity, and the demand and supnly of all the various papers
and paperboard grades produced and used in the Republic of

" Korea. They also record and forecast pulp statistics. All
of the information in this section of this report has been
taken from KPMA published information.

At present about 70% of Korea's total paper consumption is [
for industrial pavers (paperboards, kraft wrapping paper, sack
kraft, etc.), the remaining 30% being cultural (printing,
writing, tissue). Prior to 1974 more than half of Korea's
consumption was in cultural papers. The rate of per capita

" consumption in 1978 was 33.5 kg versus 2.3 kg in 1960 and 13.9
kg in 1972. These should be compared with Japan at 134.3 kg
and Canada at 191.4 kg. Paper demand projections for 1985 are
4,371,000 tonnes, of which 5% would be exported. This is a
3.3 - fold projected increase over the 1,339,000 tonnes
consumption of 1978, which production was a 4.4 - fold increase
over the 278,000 tonnes consumption of 1968,

From the above very brief statistics several facts amerage:

- Total paper consumption has increased at an
impressive rate.
- Industrial paper consumption has shown the greatest
growth rate.
" - At 33.5 kg per capita consumption there is still
plenty of opportunity for increased consumption of
paper,

SiIMons
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3.3 (Continued)

All of the above statistics relate to paper consumpticn.
Until 1979 the gquantity of imported papers was about 10% of

consumption, this had decreased to 2% by 1978.

With such dynamic growth in the paper section the demands for
all types of pulp and waste paper have also increased dramatically.
The Korean government and the paper industry recognize that the
paper industry is becoming too large and too important to the
Korean economy to be wvulnerable to shortages and instability

of the world pulp market. They therefore have put top priority
on increasing the self-sufficiency level of pulp. The Dong Hae
bleached kraft pulp mill will begin operation in 1980. Even if
it should reach its rated capacity of 105,000 tonnes in the
first vear it should be capable of meeting only 20% of Korea's
demand for chemical pulps. Dong Hae will satisfy none of the
UKP demand of 192,000 tonnes for 1980 and forecasted to increase
to 263,000 tonnes by 1983.

The following tables have been taken from the Korea Paper
Manufacturer's Association Report entitled "Pulp and Paper
Industry in Korea 1979".

=-10=-
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3.3.1

Table 1

Year

1962
1966
' 1968
1970
1972
1973
1974
1975
1976
1977
1978

' 1979

HAS 79 -39%-01

Total

174,100
193,200
344,600
520,200
92,100
720,000
840,000
847,000
904,000
1,444,000
1,543,000
1,934,000

(]}

Paper Production Capacitv

Printing Kraft
Newsprint P3aper Paper
47,000 26,500 25,000
52,000 29,500 27,500
80,000 50,400 45,500
117,000 113,500 96,500
117,000 133,000 105,000
160,000 190,000 110,000
160,000 190,000 110,000
167,000 130,000 110,000
167,000 164,000 168,000
266,000 209,000 168,000
266,000 218,000 168,000
266,000 372,000 207,000
-11-

Paper

Board

2,500

30,600
108,700
133,200
157,100
160,000
280,000
280,000
336,000
578,000
672,000
835,000

Others

48,000
53,500
60,000
60,000
60,000

100,000

100,000

100,000
69,000

219,000

219,000

254,000

sSIMons
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3.3.2

Table 2

Year

1962
. 1964
1966
1968
1970
1972
1973
1974
1975
1976

' 1977

1978

HAS 79 -39% -0t

Total

82,360
108,051
164,059
236,903
329,530
416,968
511,187
604,101
661,722
906,692

1,124,746

1,365,173

Paper Production

Printing Kraft
Newsprint Paper Paper

37,647 20,492 8,053
42,955 27,409 16,165
54,700 40,560 20,125
62,181 57,781 37,140
101,647 74,344 47,928
108,418 101,742 70,556
119,573 137,220 83,324
151,998 139,933 99,511
155,181 131,932 87,228
164,662 158,479 119,003
198,254 187,151 148,835
182,899 247,120 150,472

-12-

Paper

Board
7,136
13,735
30,261
56,505
83,585
105,259
133,024
169,133
236,116
401,269
508,348
£55,336

Others

9,032
7,787
18,413
23,296
22,026
30,993
37,846
43,526
51,265
63,279
82,158
129,346

sSIMonNs



3.3.3 Paper Exrorts

Table 3 Cnic: M/T '
Printing Kraft Paper
Year Total Vewsprint Paper Paper Board Others
1964 229 - 61 - 110 58
1965 496 - 81 -— 101 314
’ 1968 371 - 58 -- 250 A3
1971 317 5 3 - 239 50
1972 3,711 248 2,982 - 270 211
1873 36,657 - 18,278 7,085 3,499 7,795 ’
1974 30,548 97 11,576 5,098 5,797 3,090
1975 36,167 4,403 10,882 - 8,655 12,227
1976 65,439 8,399 28,175 -— 15,195 13,670
1977 52,834 4,230 27,815 1,164 13,995 3,530
1978 39,869 3,750 35,793 336 13,599 h,491

sSIMons
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3.3.4 Paper Imports

. Table 4 Tnit: M/T

Printing Kraft Paper

Year Total Newsprint Paper Paper Board Others
1964 12,490 10,294 410 1,101 132 533
1965 4,382 2,129 142 1,351 60 700
1968 33,335 21,186 5,396 2,010 3,037 1,706
1971 42,417 12,782 792 2,027 18,798 8,018
1972 37,449 5,330 797 14,491 10,877 5,934
1973 34,817 5,276 122 2,486 16,245 10,688

’ 1974 25,225 - 144 285 15,950 7,848
1975 18,011 5 121 327 8,986 8,572
1976 23,926 - 787 412 5,388 17,339
1977 21,760 - 41 148 1,063 20,508
1978 24,728 - 1,073 53 6,699 16,9%C3

~14-
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Table

3.3.5

Year

P. 4651A

Total Japan China pines

Philip— Hong Mala-
Kong sia

Paper Exports Trend by Country

Singa=- Indo-
pore  nesla Burma

SUOLLIIS

1972

1973

1974

1975

1976

1977

1978

100

100

100

100

100

100

67.8

25,5

25.9
32.3
26.8

33.8

Thati- Paki-
U.S.A. land stan

0,6 9.3 -

2.7 4.6 4,9

2.7 5.9 5.0

12,4 8.4 6.7

8.6 9.1 10.0

-15-~
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3.3.6 Paper Consumption
Table 6

Printing Kraft
Year Total Newsprint Paper Paper
1962 125,264 43,192 19,985 9,020
1964 137,655 48,140 27,080 17,267
1966 207,858 63,729 41,849 26,537
1968 278,532 83,367 60,005 44,903
1970 358,011 108,284 74,762 55,356
1972 445,666 111,916 101,608 83,756
1973 521,486 124,849 119,064 78,925
1974 572,820 148,254 113,786 90,381
1975 646,573 137,969 126,030 88,823
1976 884,572 168,270 139,295 119,740
1977 1,094,706 195,314 161,835 144,935
1978 1,339,205 179,028 213,100 156,193

~16-

79 -395 - 01 |

Paper
Board

8,108
13,860
23,719
60,124
97,553

117,259
157,909
179,963
245,835
388,051
495,486
651,276

Others

44,959
31,308
52,024
30,133
22,056
31,127
40,739
40,436
47,916
69,216
97,136
139,608
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3.3.7 Paper Demand Forecast
Table 7 Unit/1,000 M/T
Printing Kraft Paper
Year Total Newsprint _Paper Paper Board Others
1979 1,597 217 279 175 776 150
1980 1,887 261 321 191 934 180
. 1981 2,229 313 369 209 1,121 217
1982 2,650 376 424 228 1,361 261
1983 3,157 451 491 250 1,652 313
»
’
)
-17~
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‘ 3.3.8

Table 8

Year

1969
1970
1971
1972
1973
1674
1975
1976
- - 1977

1978

SUOLLIIS

Pulp Supply & Demand Trend

TOTAL PRODUCTION
Ground- Ground-
wood Chemical wood Chemical
Total Pulp Pulp Total Pulp Pulp Total
221,553 74,002 147,551 65,598 61,081 4,517 155,955
239,695 89,854 149,941 80,204 75,391 4,813 159,491
293,857 87,548 206,309 84,458 79,391 5,067 209,399
313,793 83,349 230,444 84,284 79,143 5,141 229,509
383,238 83,310 299,928 81,551 76,801 4,750 301,687
373,453 112,069 261,384 96,774 92,161 4,613 276,679
325,250 102,026 223,224 93,802 87,109 6,693 231,448
368,381 95,603 272,778 105,793 89,696 16,097 262,588
447,812 115,039 332,773 128,993 110,401 18,592 318,819
509,169 100,190 408,979 98,925 913,805 5,120 410,244
-18-

Unit: M/T
TMPORTS
Ground-
wood Chemical
Pulp Pulp
12,921 143,034
14,463 145,028
8,157 201,242
4,206 225,303
6,509 295,178
19,908 256,771
14,917 216,531
5,907 256,681
4,638 314,181
6,385 403,859
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Table 9 Unics 7
3.3.9 Pulp Import Trend by Country
New
W. Ger- Zea- Thai- Paki- Swazi-
Total Japan Canada U.S.A, many Sweden China Finland land land stan land  Chile Others
1964 100 0.8 1.1 85.0 0.8 5.2 5.9 1.1 -- - -- -- -- 1.2
1968 100 2.5 2.2 86,2 1.8 2,2 2,0 0,2 0.2 0.1 - - - 2.8
1970 100 8.6 7.3 70.1 0.6 4.6 4.6 -- 0.3 - 0.2 0.4 - 3.3
1972 100 20.2 27.0 21.1 0.1 7.4 11.6 - 1.3 -- - 10,0 - 1.3
1973 100 14.9 31.4 15.9 — 14,6 4.9 - 1.1 1.1 -- 6.7 -- 9.4
- 1974 100 13.4 32.2 21.6 - 16.8 3.1 - 1.2 -- 3.1 - 8.6

1975 100 13.6 24,7 35.9 - 1.4 B.4 - 6.1 0.3 1.0 4.1 - 0.5
1976 100 22,6 10.0 30.6 - 0.1 9.9 - 7.2 0.2 - 15,2 6H.5 2.1
1977 100 23,9 21.9 23,2 - 0.4 3.9 1.1 2.8 - 0,3 6.0 16,1 0.5
1978 100 15.9 26,1 18.0 0.1 12,1 4.6 1.1 3.7 - 0.1 5.5 10,7 19

L.
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3.3.10 ' Pulp Demand Foracast
Table 10 Unit: 1,000 M/T
' SPEC 1979 1980 1981 1982 1983
GP 168 201 241 289 346
SKP 23 28 33 40 48
BKP 251 294 343 401 472
UKP 173 192 212 237 264
Total 615 715 829 967 1,130
' 3.3.11 Rate of Waste Paper Used in Paper Production
Table 11 Cnit: 7
1971 1972 1973 1974 1975 1976 1977 1978
' 29.8 3..0 36.9 45,7 54,5 61,2 62,5 64.8

1) -20-
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3.3.12 Waste Paper Supplv & Demand Trend

Table 12 tnic: M/T
Supply Source 1975 1976 1977 1978
Domestic 17,352 31,088 34,395 42,079
(14.8) (16.1) (16.0) (16.6)
ONP Import 99,768 161,213 180,537 210,823
(85.2) (83.9) (34.,0) (83.4)
Total 117,130 192,301 215,132 252,902
(100.0) (100.0) (100.0) (100.0)
Domestic 5,152 89,059 115,312 195,465
(10.6) (44.8) (49.2) (59.3)
occ Import 43,583 109,661 119,081 133,001
(89.4) (55.2) (50.8) (40.53)
Total 48,735 198,720 234,393 328,466
(100.0) (100.0) (100.0) (100.9)
Domestic 186,252 161,036 253,969 285,642
(83.6) (75.0) (79.4) (80.7)
Others Import 36,435 53,663 65,964 68,309
(16.4) (25.0) (20.6) (19.3)
Total 222,687 214,699 319,933 354,151
(100.0) (100.0) (100.9) (100.0)
Domestic 208,756 281,183 403,786 523,186
(53.7) (46.4) (52.5) (53.9)
Total Import 179.78» 324,337 365,582 412,333
(46.3) (53,6) (47.5) (44.1)
Total 388,542 605,720 769,458 935,519
(100.0) (100.0) (100.0) (100.0)
-21-
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3.3.13 Waste Paper Import Irend by Countrv in 1978
’ Table 13 Cnit: 7
U.S.A. Japan Hong Kong Canada New Zealand Others Total
81.1 11.3 4,1 0.7 0.02 2.8 100 r
3.3.14 Waste Paper Recoverv Rate
Table 14 Unit: 7
Year Paper Consumption Waste Paper Collected Recoverv Rate
' 1971 411 96 23.3
1972 446 117 26.2
1973 521 86 16,5
1974 612 158 25.3
’ 1975 648 209 32.2
1976 824 281 34,1
1977 1,094 404 36.9
1978 1,339 523 39.1
’ -20a
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4,0 RAW MATERIALS FOR UKP PRODUCTION
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4.0 RAW MATERIALS FOR UXP PRODCUCTION

Unbleached kraft pulps prepared for market are used in a

number of paper and board grades. Generally speaking these
paper grades are used for packaging where high strength and
utility are much more important than apvearance and printing

gualities.

Unbleached kraft pulps used for the manufacture of board

grades are used primarily for liner board manufacture. Liner
boards are used for the manufacture of corrugated boxes, in
which strength and brightness of the containers are achieved

by glueing a fluted or corrugated sheet of high "rigidity"
between two board sheets or "liners" made from UKP. Both high
bursting strength and tearing oroperties are required from liner
boards. Since shipping is concerned with weight of vackaging,
the lightest practical board sheets meeting the strength
criteria are used.

UKP pulps used for manufacture of multi-wall bags for shipment
of heavy bulk commodities also require high strencth. Paper
made from these grades sometimes is given a special treatment on
the paper machine that results in a micro-creping of the sheet.
This improves the enerqgy absorbing properties of the paper,
which is particularly important when a bag loaded with dense
material is dropped on a hard surface. An indication of the
intrinsic energy absorhing properties of a pulp is sometimes
obtained by multiplying the breaking length by the stretch,

which produces a number known as T E A (tensile energy absorption).
-23-
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4.1 Technical Reasons for Utilization of
Coniferous Species for UKP

Since strength and utility are the primary requisites for
unbleached market pulp grades, it 1s necessary 0 use raw

materials and pulping processes that produce these properties.

For any given pulping process the strength of the pulp that

is produced reflects the morphology (dimensions) of the

typical fibers of the wood species. I1f these fibers are

short (1.0 to 1.5 mm) and thin-walled as they are for most ‘
hardwood species, the pulp will form into a sheet that is

pleasing and uniform in appearance with a smooth surface but
inadequate in strength. On the other hand pulps produced from
coniferous or softwood species have much longer fibers with thicker
fiber walls. Sheets produced from coniferous pulos have a less
uniform appearance and surface but are much stronger. Grades
requiring high strength proverties must be made from coniferous
pulps.

Even in coniferous pulps there is a wide range in fiber
dimensions and strength properties related to species. Pulps
made from species such as the pines and Douglas fir have long
fiber length (4.0 mm) and thick fiber walls, which promote high
tearing strength. Redwood fibers are unusually long (7.0 mm).
Spruce, balsam fir and cedars tend to shorter fiber lencgth
(3.5 mm), but thinner fiber walls which give better bursting
and tensile strengths. However, for practically all paper and
board grades it is necessary to "refine" the pulps to improve
the formation, tensile and bursting strength properties. The
degree of refining given to a pulp furnish is controlled to
give an optimum compromise in drainage properties, bursting

strength, tensile strength and tearing strength. Tearing

=24~
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4.1 {Continued)

. strength usually decreases with increased refining because

the refining cuts the fiber and reduces average fiber length.

It is felt that species used in any of the alternatives in this
' study would make good quality UKP, but admittedly there would
be differences in the pulp properties. In the stock preparation
and papermaking operation it should be possible to select the
right type and degree of treatment so that the end product

produced would be very simil.ar in all cases.

-285=
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. 5.0 GENERAL DESCRIPTION OF THE
SULFATE (XRAFT) PULPING PROCESS

SIMons

HMAS 79 -39% .01




' P.4651A Februarv, 1980

' 5.0 GENERAL DESCRIPTION OF THE
SULFATE (KRAFT) PULPING PROCESS

’ The sulfate pulping process is a greatly improved version
of the soda process for cooking wood c¢hips. The soda process
(sodium hydroxide) was invented in 1851 by Burgess and Watt of
England. 1In 1889 Dahl of Germany modified the soda process
by the introducticn of sodium sulfide into the cooking liguor.
The sodium sulfide in the process resulted from the use of
Glauber's salt (sodium sulfate) as a make-up for chemicals lost
in the cooking process. The sodium sulfate was reduced to
sodium sulfide during the chemical recovery process. The

' sodium sulfide modifies the action of the alkaline cooking
liquor so that it is less degrading to the cellulosic constituents
of the wood. This milder cooking action results in a higher
yield of pulp and a stronger pulp. The increase in strength
brought about by the sulfate process is responsible for the more ’
popular name for this process - "kraft", the German word for

strong.

Since the inception of kraft pulping it has steadily become the
' preferred process for producing chemical pulps. The sulfite

process was the chief competing process, and is still used

oreferably for some specialty grades such as certain dissolving

pulp, but for the manufacture of paper pulps the kraft process
. has virtually dominated the field. The universal appeal of

the kraft process is due to the following reasons:

-26~-
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’ P.4651A

- the kraft process can pulp all species of
' hardwocds and softwoods

- the kraft process is tolerant of high bark
and organic dirt contents

- the kraft process allows an efficient recovery
’ : of cooking chemicals and heat

- the kraft process minimizes water pollution

- the kraft process produces the strongest
pulps

The chief problem of kraft pulping is the disagreeable odor
of organic mercaptans and sulfides produced in cooking, and
hydrogen sulfide produced during recovery processes. Modern
technology has now eliminated most of this problem, and a

. properly designed and operated kraft pulp mill can now be built

in practically any setting.

The kraft process for pulp production begins with the preparation
of chips, either in sawmills from waste wood or in chippers from
logs. The chips are screened to remove excessive quantities of
sawdust which interferes with liquor circulation in the digester.
The oversized chips are rechipped and returned to the flow to the
digester,

Chips are admitted to a cylindrical pressure vessel called a
digester, which can be either batch type or continuocus. Cooking
liquor containing sodium hydroxide and sodium sulfide is added
. to the digester, and the mass is heated to cooking temperature
of about 170°C by circulating the cooking liquor through
external heat exchangers. After sufficient coocking time at

SIMOoNS
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g

temperature the contents of the digester are blown under

. cooking pressure to a blow tank. The chips have now been
reduced to a pulp, and the less desirable chemical components
of the wood (lignin, resins and other extractive material)
have been dissolved by the cooking liquor which is now called

. black liguor because of its color. The chemicals in the
cooking liquor have been altered by their reaction with the
dissolved material, and these chemicals must be returned to

their original state before they can again be used for pulping. f

The pulp in the blowtank is washed free of spent cooking
chemicals, which are added to the black liguor. Washing is
accomplished counter-currently, either on external drum washers

or by diffusion washers on top the blow tank.

The washed pulp is screened to remove uncoocked fiber bundles,

and is then ready for centrifucgal cleaning in the case of UXP.

The cleaned pulp is formed into a continuous sheet on a

continuous wire mesh belt loop, and the sheet is dried by hot '

air or by contact with steam heated cylinders.

The dried pulp sheet is cut into rectangular sheets. These

sheets are stacked in piles of about 300 ka each, and the pulp
. stacks are pressed, wrapped in a pulp wrapper, and ti~d with

baling wire. The baled pulp is either stored in a warehouse

or moved directly to a railway car or an ocean vessel.
. The black liquor resulting from separation of spent cooking

liquor from the pulp is evaporated in multi-effect evaporators
and concentrators to a concentration of about 653% solids.

' -28-
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This concentrated black liquor is burned, as one would burn
. fuel oil, in a _chemical recovery boiler. The organic part
of the black liquor is combusted to carben dioxide and the
inorganic residue is converted to sodium carbonate and sodium
sulfide. The inorganic residue flows from the bottom of the
. furnace as a chemical smelt. The smelt is dissolved in water

to produce "green" liguor.

Green liquor is reacted with calcium hydroxide to produce a
calcium carbonate "mud" and white liquor, which consists of
sodium hydroxide and sodium sulfide. The white ligquor can now
be used for cooking a fresh supply of chips. The calcium
carbonate mud is thickened and burned in a kiln to drive off
the carbon dioxide so that the mud is converted to calcium

l' oxide. The calcium oxide is reacted with water in the slaker to
form calcium hydroxide, which reacts with the sodium carbonate

in the green liquor to form the calcium carbonate.

To make up for chemicals lost in the process fresh sodium

sulfate (salt cake) is added to the chemical recovery process.

20~
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AND CHIPPING OPERATIONS
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6.0 GENERAL DESCRIPTION OF WOODYARD
AND CHIPPING OPERATIONS

In modern kraft pulp mills the chief raw material is
received as waste wood chips from sawmills and plywood mills,
or as pulp logs with the bark intact.

In the case of waste wood chips, the ~.ips are usually screened
at the source to remove excessive sawdust and oversized material.
The screened chips are loaded into railway cars or road transport
trailers, and are transported to the pulp mill or to an export

terminal for loading bulk carriers for ocean transport.

Chips received at a pulp mill by rail or trailer are weighed.
The chip cars or trailers are emptied, usually by elevating one
end of the car so that the chips can flow by gravity into a

pit fitted with a drag conveyor. The drag conveyor elevates
the chips onto a belt conveyor which transports the chips to

an outdoor storage chip pile. Alternatively the chips can be
transported to a screen room for further screening, or in some
cases the chips can be transported directly to the digester.

In the case of a pulpmill receiving pulp logs, in modern mills
these logs are transported in tree lengths of about 10 meters,
or in some cases long logs of about 6 meters. These long logs
are carried to the pulpmill in a bundle by a tractor or prime
mover. The load is weighed at the pulpmill, and the log bundle

=-30-
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is unloaded by a stacker or similar machine which removes the
. entire bundle in one lcad. The logs can be unloaded to a log
storage area or directly onto a log deck feeding a barking
drum. There is usually a slasher positioned between the 1log
deck and barking drum for cutting the logs into two or three

. meter lengths,

The logs are fed dry into a barking drum which is a cylinder
of heavy steel construction. The logs are fed to the drum
parallel to the axis of the drum. The drum is slotted and [
also had ribs around the inner circumference. Rotation of the
drum elevates the logs and causes them to tumble and abrade
upon each other and the inner surface of the drum. This action
causes the bark to fracture and separate from the wood. The
bark drops through the drum slots and is fed to a "hog" which
' reduces the particles to suitable size for feeding a hog fuel
power boiler. A significant part of the boiler heat can be

obtained from this hog fuel.

In the case of coastal operations the procedure is somewhat
different in that the pulp logs are usually transported in rafts
or booms pulled by a tug, or more recently in log barges. Since
these logs are wet, the bark from the drum barker must be pressed
before it can be used to fuel a boiler.

After barking the logs are chipped by a multi-knife disc chipper.
Chips may be transported from the chipper to outside storage,
to a screen room, or directly to the digester,

Chips in modern mills are screened first in a disc screen which

removes the oversized material, and frozen chunks of chips

-31-
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during winter. The next operation is some form of screening
. which allows the fines to be separated from the desirable

sized chips. Fines may be collected and stored for feeding

back into the screened chips at an acceptable percentage.

Oversized material is treated in a rechipper and the reduced
. chips returned to the chip feed.

Chips transported to outside storage are built into conical
piles. Chips are reclaimed from storage by pushing by bull-
dozer or front end loader over a pit with a drag convevor.
This conveyor elevates the chips onto a belt conveyor feeding
the screen room or directly to the digester.

-32=
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SHIPPING OPERATIONS FOR CHIPS
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7.0 GENERAL JESCRIPTION OF OVERSEAS
SHIPPING OPERATIONS FOR CHIPS

The overseas shipment of chips commenced in a regular wayv

in 1964 in Oregon at Coos Bay. The overseas shipment of chips

was brought about because of the rapidly expanding Japanese

pulp and paper industry accompanying Japan's postwar industrial
growth. The Japanese paper industry had outgrown its domestic
fiber source, and begun importing logs from the Pacific Northwest.
At that time the Pacific Northwest had excessive quantities of
unused sawmill and plywood wastes which were being burned. It
was inevitable that the shipment of these wastes to Japan should
be tried. Since that time chip loading installations have been
constructed in such places as Alaska, British Columbia, Australia,
New Zealand,Malaysia, New Brunswick, Washington State, New Guinea and
California. Chips are even being shipped to Scandinavia from

the southern United States.

Chips are transported to the export facility and unlocaded. They
are usually disc screened to remove oversized material. After

screening the chips are sent to outdoor storage piles.

The chips are reclaimed from outdoor storage as they would be
for a pulpmill. They then are carried by belt conveyor to

the dock, where they are transferred to a shiploader which
travels the length of the dock. From the shiploader the chips
are blown into the ships hatch at rates up to 1000 tonnes per
hour. The ship loader moves between hatches so that the vessel
can remain in one spot. A large vessel can be loaded in a

24 hour period. Normally a ship will hold up to 14,000 BDUs

-33-
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" and will make about ten vovages per year. A brochure
describing the Fibreco chip handling and loading facility
in Vancouver can be found in the flap inside the front

cover.

’ Unloading of the chips at the pulpmill depends on the type
of chip vessel being used. Some are equipred for self-

unloading, others have to be unloaded by cranes on the dock.

=34~
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. 8.0 CHIP PURCHASE POSSIBILITIES

. In practical terms, at this time the possibilities for
purchases of chips for UKP manufacture in Korea are very

limited. Softwood chips from the traditional suppliers are

in great demand, barring a worldwide economic recession

there cannot be an optimistic prediction for the future. ‘
There are many factors at work in today's world that have

strong influences on the supply and cost of softwood chips for

export.

’ About 40% of the world's forests are said to be softwood, of
this about 60% are in the U.S.S.R. North America has 25% of
the softwood resources and Europe less than 10%. Asia, South
America, Africa, Australia and New Zealand have the remainder

of the softwood resources.

At this time the U.S.S.R. cannot be looked to for resources,
in spite of the tremendous potential this area offers. There
are many reasons for this, but an in-depth analysis of this

' situation is beyond the scope of this study. The Japanese paper
industry has received some pulpwood and chips from this source,
but overall the amount has been disappointing and the supply
has not been reliable.

Some softwood chips are being exported from New Zealand to
Japan, but there is no surplus for export to Korea. Long term
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it is expected that all of the softwood chips will be used
' in the domestic industry for pulp or newsprint. Australia
has been shipping hardwood chips to Jaran and will cortinue
to do so. Softwood plantations coming to maturity will
undoubtedly be used domestically for production of market gulp
' and newsprint.

South America and Central America are potential sources c¢f
softwood chips but the shipping distances to Korea would nake ‘

the landed cost of such chips in Korea unattractive.

At this time it would appear that the only practical source of
softwood chips tc Korea would be the Pacific Northwest of the
United States and Tanada. The Pacific Northwest from northern
’ California to Washington has been the leading supplier of softwood
chips to Japan, which has been the only customer of note. At
the time this report is being written the suppliers are having
great difficulty fulfilling their contractual obligations for
chips to Japan. However, the volume of these chip shipments
are so great that should Japan's industry suffer a decline, as
it did in the 1975 - 1978 period, chips could become in surplus
again. For the purposes of this study it has been assumed that
chips will be available from the Pacific Northwest, but it must
’ be emphasised that this is only an academic assumption. The
suppliers of the Pacific Northwest since the first of the year
have been in new negotiations with their Japanese customers and
are asking for substantiallv higher prices FOB their shipping
|. points. These prices have not yet been accepted by the Japanese.
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Canada (British Columbia) has only recently become a factor
’ in the supply of softwood chips to Jaran. A modern export
facility for chips has been in operation in Vancouver since
October, 1973. About 400,000 BDU per year are contracted to
Japanese pulp mills for the next 10 years, and the facility
' can ship 750,000 BDUs per vear. For the purposes of this
study it has been assumed that at least part of Korea's demand

for a UKP mill could be filled from this source.

| [
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’ 9.0 DESCRIPTION OF ALTERNATIVE CASES FOR
COMPARISON IN THE PRE-FEASIBILITY STUDY

The objective of this study is to present financial comparisons
of realistic alternatives for supplying UKP to the Korean Paper
Industry. For this reason the study was limited to only those [
alternatives that appeared to be possible to implement if they

showed favourable financial indications.

The expansion of the Dong Hae pulpmill by the addition of a UXP
pulpmill would have considerable appeal if proven viable, which
’ to a great extent would depend on obtaining an economical source
of raw materials. The other alternatives in this study are all
"Option B" cases described below. It was not possible to locate
an "Option C" case, probably because the present world-wide pulp
market is booming, and even normally marginal operations are '
presently profitable.

It will be noted that in all cases the pulp mill is sized for

210,000 air dry tonnes per annum, or a nominal average production
. cf 600 air dry tonnes per dav capacity. The Option B alternatives

would have difficulty in obtaining sufficient raw materials for

larger capacity mills., On the other hand, smaller capacity mills

producing market pulp are considerably less profitable because of

higher fixed costs per tonne. The entire production of 210,000
" ADt/a of UKP could easily be used for papermaking in Korea.
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. 9.1 CASE 1:

Construction of a UKP Pulpmill at Onsan, Korea
by expansion of the Dong Hae Pulpmill

The Dong Hae bleached kraft pulpmill, rated at 105,000 tonnes
' per year production, is scheduled to begin operation in late
January of 1981. It is the only chemical pulpmill in the
Republic of Korea and will supply less than 20% of Xorea's
chemical pulp requirements when it reaches its rated production
capacity. By standards of the modern pulp industry this mill
is small. However, the Dong Hae mill was purposely made small
so that the wood rescurce could be supplied entirelyv by the
residues from Korea's plywood and sawmill industries. Both of
these industries depend on imported logs as their primary
. resource. Ultimately, the extensive reforestation efforts
of Korea will begin to pay dividends and domestic wood resources

should become available on a self-sustaining basis.

The Dong Hae pulpmill is located on the south-eastern coast

within the Onsan Industrial Complex in Kyongsan-namdo. The

mill site contains approximately 660,000 square meters, most of

which consists of a peninsula jutting into the sea. The site 1is

450 Km from Seoul and about 6 Km from the Ulsan Industrial area (

and is serviced with an industrial water supply and an excellent

highway. A rail connection is not provided at present but can
easily be added when required. The Northeast corner of the site
is used for chip receiving and storage. All of the process lines

. of the mill were laid out for expansion by mirror image. The
mill is fully supplied with non-process facilities such as a
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9.1 CASE 1 {(Continued)

' head office building, a canteen, a workshop and stores. A
raw water storage pond is also supplied. There is ample room
for expansion on the site, and the site has already been
graded to accept a duplication of the original mill. Soil

' conditions for foundations are guite acceptable, particularly
in the areas of greatest cut removal. Some piling (286 piles
ranging between 4 m and 9 m) was used in preparing foundations

for the mill, most of these were in the chip silo area. '

9.2 CASE 2

Construction of a UKP Pulpmill at
Beerburrum, Queensland, Australia

’ Australian Paper Manufacturers Limited (APM) is the largest
Australian producer of woodpulp, paper and paperboard., APM
supplies about 75% of the total Australian reguirement for
paper and paperboard, with a total installed capacity of 850,000 |
tonnes per year. APM has also expanded into production of
related forest products such as lumber, plywood, housing frames,
tissue products, and molded pulp products. They are also active
in plastics, packaging equipment and industrial commercial

waste collection.

APM has established pulpwood plantations covering over 70,000

hectares in three Australian states, and are pursuing a progress-

ive forest management policy. They have planted over 150 million
. pine and eucalypt seedlings, four seedlings for each tree that

is harvested.
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9.2 CASE 2 (Continued)

. Extensive pine (pinus elliottii) plantations (20,000 hectare)
have been established by APM in the south-east of Queensland,
specifically for the purpose of establishing a kraft pulp mill
in that area. T-ese APM plantations will yield 500,000 m3 per

' year on.a sustained basis. The holdings of APM would be
supplemented by pulp wood from the 100,000 hectares of State
Forests of Queensland and sawmill waste of the area. APM has
established that the combined wood resources of the area can
easily support a 210,000 tonnes per year unbleached kraft pulp
mill.,

APM has studied the feasibility of construction of a pulp mill
in Queensland since 1973 and are proceeding with planning to

' implement this project at an early date. The Australian market
has a limited growth rate, therefore APM is looking to the
export market for the utilization of these resources.

Although APM can implement a pulp project without outside equity
participation, they have not ruled out the possibility of a
joint venture. The Ssangyong Paper Company has explored the
possibility of participating with APM in an unbleached kraft
pulp joint venture for this project.

Research by APM has shown their pinus elliottii to be an

excellent raw material for kraft pulp manufacture. They have

compared the properties of UKP from their resource with several

market pulps and are satisfied that their product would have
' good market acceptance,

. -41-
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9,2 CASE 2 (Continued)

APM has already secured a site just south of Beerburrum for
their kraft pulp project. This site is serviced by both the
Bruce Highway and the North Coast Railway for delivering raw
materials to the mill and transporting the export pulp to the
Port of Brisbane. The water supply for the project would be
supplied by pipeline from an impoundment of the Caboolture
River at a distance of about 15 km from the mill site. The
assistance of the Government of the State of Queensland would
be sought for the supply of the necessary infrastructure,

which is required for the development of this area by other
industries also. Electrical power would also be available with
assistance from the Queensland Government, although the pulp
mill would generate most of its own needs. APM would provide
the best in economically achievable modern practice to control
odorous gases and particulate emissions. Th-v wouid also insure
that the plant would incorporate the most applicable internal
and external treatment processes to minimize the contaminating
effects of the treated waste waters. APM expect to pipe the
treated water overland to a diffuser outfall extending about

1 im into the sea.

Other requirements such as lakor availability are also met in the
Beerburrum site. Queensland is Australia's most stable state

for freedom from labor unrest. APM's Petrie paper mill, which

is near t¢ the Beerburrum site, has not lost production time since
its startup in 1957.
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9.3 CASE 3

’ Construction of a UKP Pulpmill
at Eureka, California

The Samoa Peninsula at Eureka, California, is recognized as
a prime area for siting a pulp mill. This is partially

. attributed to the unique hook~-shaped curvature of the peninsula
which creates Humboldt bay on its eastward shore, creating an
excellent deepwater sheltered harbor with direct access to the

Pacific Ocean. '

Two bleached kraft pulp mills are presently located on the
Samoa Peninsula in the Fairhaven Industrial Zone. These are the
600 ton per day mill of Crown - Simpson and the 590 ton per day
Louisiana Pacific mill. The wood furnishes for these two mills

’ are supplied as waste wood chips from the extensive redwocd and
Douglas fir sawmill industry in the Northern California - Southern
Oregon area.

The Ncrth Coast Export Cooperative, Inc. was founded in 1969
and incorporated in 1971. The members of this cooperative unit
are independent sawmill companies in the area who up until that
time had difficulty in marketing their wastewood chips, or if
they could sell their chips locally they were inadequately

l’ compensated. The Japanese pulp industry had become an eager
buyer for waste wood softwood chips, and the North Coast Export
Cooperative was formed to take advantage of this attractive
market. A chip exporting facility was constructed at the
Fairhaven cit2, in between the two existing pulpmills. The

" terminal was completed in 1975 and the first shipment made at
that time. Since then the N.C.E.C. has been steadily shipping;
in 1979 they shipped approximately 280,000 BDUs to Japan.
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9.3 CASE 3 (Continued)

The North Coast Export Cooperative, Inc. is owned bv six saw-
mill companies, three of which together own over 75% in total.
The member companies are listed below:

1. Arcata National Corporation, a public company listed

on the New York Stock Exchange. They hold about 20%

ownership in N.C.E.C., Arcata is also engaged in the

printing business and are second largest in the CUnited [
States.
2. Miller Redwood Corporation. This is a wholly-owned

subsidiary of the Stinson Lumber Co. Miller owns
about 30% of N.C.E.C.

3. Eel River Sawmills Inc., who hold 26% of N.C.E.C.

4, Reservation Ranch, manufacturing plywood and green

veneer, An 8% owner of N.C.E.C.

5, Alexander Timber Products. Alexander does not manufacture

lumber or plywood, they are engaged in chipring of whol=s
pulp logs. They own 8% of N.C,E.C.

6. Hal.2rsen Industries. A large timberland owner,

Halversen recently sold its sawmill to N.C.E.C. who will
convert it to whole log chipping. Halversen owns 8% of
N.C'E.C'

The last three companies named above own in total about 200,000
acres of timberland (80,000 hectares).
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9.3 CASE 3 (Continued)

The N.C.E.C. site consists of about 130 acres of which 10

acres front the Pacific Ocean and cannot be used industrially.

The balance of the site is zoned for heavy industrial application.
The water frontage on Humboldt bay amounts to 1,300 feet, and
another 400 feet of shoreline are controlled bv N.C.Z.C. The

site is serviced by an excellent highway, over which all of the
chips for export are brought in by truck. The Northwest Pacific
rail line (a Southern Pacific subsidiary) passes throuch their

property.

An industrial water supply pipeline passes through the N.C.E.C.
site, this line currently supplies the water for the two

existing pulp mills. N,C.E.C. have water rights to about 8 million
gallons per day (30,280 cubic meters) and claim that *+hey could
obtain rights to more water if needed. This water is supplied by
the Ruth Dam on the Mad River, and currently amounts o a supply

of 60 million gallons per day (227,000 cubic meters). A natural
gas pipeline also runs through the site and can be tapped for

industrial purposes.

The N.C.E.C. is currently shipping all of its chips to Japan on
10 year contracts which expire in 1985 and 1986. The wood
species mix currently is approximately 60% Douglas fir, 20%
redwood and 20% California tan oak and alder. All chips are
currently being obtained within a 100 mile (16C km) radius from
the shipping point, but N.C.E.C. believes that a further supply
of chips is available at higher cost by extending the radius.
N.C.E.C. would have to obtain approximately 110,000 additional
BDUs to support a 210,000 ADt/a UKP mill.
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9.3 CASE 3 (Continued)

In 1977 the North Coast Export Company incorporated the

Humboldt Bay Power Corporation. The purpose of this company

is to generate electrical power (40 MW) from steam produced

in a boiler fueled by sawdust, hog fuel and domestic refuse.

The electrical energy generated will be fed into the Pacific

Gas and Electric grid. Since there will be no use for the low
pressure steam exhausted from the generator, this steam will be
condensed. The current capital cost of this project is estimated
to be $80 million dollars. The wood waste for this venture will
be trucked in from a radius of 65 miles. At this time no svecific

part of the site has been designated for the power plant construction.

N.C.E.C. have negotiated in principal a contract with the State of
California for a $400,000 grant to enable trials to be made to
determine whether Refuse Derived Fuel from the Humboldt County
area can be used for this project. This material would furnish
10% of the fuel requirements, the balance would be bark and saw-
dust. N.C.E.C. expect to complete this contract in 19§80, commence

work on financing in mid-1980, and begin construction in 1981,

North Coast Export Cocperative feel that in the long run they
will be better served by converting their chips to market pulp
at their site than by shipping them overseas for conversion to
pulp. They had considered the manufacture of TMP at their site,
but now realise that their chip species are not the best raw
material for TMP manufacture. The TMP process is a large
consumer of electrical energy but uses very little steam, It
was pointed out to them that their site is well-suited to the
manufacture of UKP for the following reasons:
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9.3 CASE 3 (Continued)
I 1. The srecies available would make a gocd guality UKP for
market.
2. UKP could use some of the low pressure steam for orocess
' that will otherwise be wasgted.

3. UKP manufacture also produces a high pressure steam in
the recovery boiler, this could be integrated with the

power project.

4, The water requirements for UKP are the least fer any
chemical market pulp, and the available water supply to the

site is minimal.

5. Water pollution for UKP would be the least of all chemical

. pulp processes.

It must be emphasised that the environmental treatment reguire-
ments for a mill located in California would possiblv be the most
stringent of any location in the world, and a few of the local
pooulation can be expected to resist such a venture on environ-
mental grcunds. The two existing pulp mills produce bleached
kraft pulp and were constructed prior to the adopticn of

technology now available for internal and external treatment, and

T

. thus any new proposal for kraft pulping may suffer somewhat
because of prior local experience. However, on the positive side,
Humboldt County is said to be very eager for new industry, and
there would probably be a large majority of the population in
favor of construction of a kraft pulp mill if it were properly

. designed and operated from environmental considerations.
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9.4 CASE 4

. Construction of a UKP Pulpmill
at Ocean Falls, B.C.

Canada is the major producer of market pulp in the world,
and British Columbia accounts for half of Canada's exports of
' market pulp. British Columbia, on the west coast of Canada,
is ideally located for trading with the countries of the Far
East. There are actually two distinctly different areas in
British Columbia, the coastal region and the interior region. r
The coastal region was developed first because of its virgin
stands of high guality saw timber, and its access to tidewater
shipping. Since about 1960 the greatest development in British
Columbia has been in the interior (Prince George, Kamloops,
Quesnel), and the pulpmills in that area are furnished almost
' entirely with waste wood chips from the interior sawmills,

which are designed for wood of smaller diameter.

At the present time the forest industry in British Columbia is
undergoing a reappraisal of its resources and their allocation,
both by the Government agencies of British Columbia and the
private industry. Several pulp mill expansions have been
announced, and one 720 ADt/d expansion is actuallv underway at
Prince George. Of course the pulpmills compete with newsprint
. mills for raw materials,, and this industry is also undergoing

several major expansions in British Columbia.

The Ocean Falls site midway up the coast was one of the earliest
to be developed in British Columbia, and is now producing ground-

. wood pulp and about 100,000 tons per year of newsprint in two
paper machines, The present operation was purchased by the
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9.4 CASE 4 (Continued)

Government of British Columbia from the Crown Zellerbach
Company in 1973 after that company announced that they were
going to shut down the operation because of its obsolescence
and poor profitavilityv. The Government still operates the mill
' through its Crown Corporation, B.C. Cellulose Ltd., but the
mill has remained unprofitable even in a strong newsprint
market. The Government of British Columbia would like to
keep the community of Ocean Falls alive, but they realize that |
a stronger industry is required long term. The plant could be
modernized for newsprint production from TMP, but there is no
connection with an outside electrical utility, and electrical

energy produced from fossil fuels is not an attractive grospect,

' In this study it has been assumed that the newsprint operation
at Ocean Falls would be shut down and the site redeveloped for
UKP production. Wood for the pulpmill would be obtained from a
largely undeveloped mid-coast forest area. In this studyv the
services of a B.C. forestry consultant, T & S Consultants, were ﬂ
utilized for developing a procurement plan for resources and
estimating their cost. There is no assurance that this plan
could be implemented since it would require *+he Forest Ministrv
to allocate a supply of logs to this project. Part of these logs (
. would be processed through sawmills with their waste chircs
directed to the pulpmill, but about 75% of the logs would ke
converted to chips at the pulpmill. The Government of British
Columbia is very anxious tc improve the eccnomic position of
. Ocean Falls, and there are indications that the Minister of
Economic Development would give strong supvort toc a viable

project.
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9.4 CASE 4 (Continued)

There would be benefits to a kraft mill locating oa the Ocean
Falls site. The site is on tidewater, and ocean vessels can
be loaded directly. There is a work force and community in

' . lace to supply experienced workers and mechanical tradesmen.
The mill has its own water supply created bv a dam, and there
is in place a hydro-electric generating facility that could be
used to supply at least half of the power requirements at verv
low cost. The wool species supplied to the pulpmill should make
a competitive UKP market pulp, similar species are currently

being used at the Eurocan UKP mill at Kitimat.
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10.0 DESCRIPTION OF PROCESS AND LAYOUTS
FOR ALTERNATIVE CASES

10,1 Case 1
Expansion of the Dong Hae Pulp Mill

The mill site is illustrated in Drawing D-4651-250-001

Principal mill departments are arranged on a linear axis
parallel to the existing Dong Hae mill, as this site has already
been cleared and levelled. This arrangement also facilitates

a convenient flow of materials from the input of chips at the

eastern end to the pulp warehouse at the western end.

10.1.1 Wood Storage and Preparation

Annual imported pulpwood chip requirements of the 600 air dry
metric tonnes per day unbleached kraft mill would be in the
order of 400,000 BDU (1,008,000 m3), For this study it has
been assumed that all wood requirements would be imported.

As shown on drawing D-4651-864-001, chips would be delivered
to the mill site by chip carriers discharging at a specially-
constructed wharf to the north and immediately adjacent to the
site. The chips would be unloaded from the ship by a bucket
unloader, passed over a rotary disc screen and the accepts fed
to a rubber belt conveyor. Any dunnage or rejects would be
stored in a pile to be dealt with later.

The accepted chips on the conveyor would be transferred to
another conveyor at right angles and the chips distributed
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’ 10.1.1 Wood Storage and Preparation (Continued)

in two separate storage piles by chip flingers. The individual

chip piles would facilitate segregation by species or age.

' Chips would be reclaimed from the piles by bulldozer into-a
reclaim hopper and then on to another conveyor leading to the
screen roon., The use of two variable speed reclaims would allow
the metered blending of chips from the two storage piles 1if
desired. The chips would pass over a rotary disc screen, the
accepts going to a vibrating screen, and the oversize rejects to
a rechipper. The accepts from the vibrating screen would pass
directly to the digester conveyor, while fines would be blown to
a bin. The fines would be metered on to the digester conveyor

" at an acceptable rate. The coarse oversized material from the
ship unloading area would be hand-sorted and transported to the

re-chipper.

10.1.2 Pulp Mill

Chips would be fed by belt tripper to one of eight batch
digesters fitted with steam packers to compact the chips.
Digesters would be equipped with capping valves and would be
') fully instrumented to permit control of ligquor and steam flows
at the correct intervals and to indicate the correct blow time.
The cooked stock would be blown to a blow tank having four
hours storage at full capacity. Blow heat recovery eguipment

l" would be installed to produce hot water for pulp washing and
other uses. A turpentine recovery system would be provided.
In keeping with the practice at the existing Dong Hae pulp mill,
non-condensible vapours from the blow would not be collected,
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® 10.1.2 Pulp Mill (Continued)

Stock from the blow tank would pass through a junk trap to
remove metal and would then flow to primary pressure knotters.
. Rejects from the primary knotters would be passed to a secondary
knotter, the accepts returning to the main stock flow, while
the rejected knots would pass to a knot tank for subsequent
recooking. Provision would also be made to dewater rejected [

knots for emergency disposal elsewhere,

Accepted stock from the knotters would pass through a

conventional four stage brown stock counter-current washing

system and would discharge to a 200 t unscreened high density

storage chest. The four-stage counter-current washers would
»

minimize soda losses while conserving wash water.

The pulp would be pressure screened over primary, secondary

and tertiary screens; the rejects from the tertiary screen would |
be thickened and refined, passing back into the tertiaryv screen.

The main stock flow would be cleaned in a four-stage centrifugal

cleaning system, thickened on a rewasher decker and pumped to

a 200 t high density storage tank.

|' From the high density storage, the pulp would be pumped to the
machine chest and then to a flowbox feeding the fan pump of
the pulp machine., The pulp drying machine would consist of an
open headbox and fourdrinier wet end, one suction and two

_ grooved presses, a cylinder dryer section followed by an automatic

" cutter and layboy. The machine would be driven by a sectional
electric drive,
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10.1.2 Pulp Machine (Continued)

Stacked pulp sheets from the layboy would be conveved to a
finishing system consisting of a hydraulic press, automatic
wrapping and tying equipment and an automatic stacker and
. weighing scale. The finished bales would be conveyed to the
pulp warehouse where lift trucks would be used for handling,

storage and loading of trucks for transport elsewhere.

10.1.3 Chemical Recovery Svstem

The flow diagram of the chemical recovery system is
illustrated by drawing D-4651-864-002 and sited as shown in
drawing D=-4651-250-001., Weak black liguor from No.l seal tank

' would be filtered and concentrated up to 52% sclids in a six
effect evaporator plant. The strong black ligquor would be
further concentrated up to 64% solids in two concentrators,
passing to a saltcake mix tank for the addition of saltcake
make-up as required. Relatively clean condensate from No.l
surface condenser would be used in process, while fcul condensate
from No.2 condenser and the concentrator surface condenser

would pass to the evaporator seal tank for eventual stripping.

The heavy black liquor from the saltcake mix tank would be
. burned in a low odor type recovery boiler fitted with
supplementary oil burners, sized to ygenerate full boiler steam
output, if required. A dry bottom, two-chamher electrostatic
precipitator would recover saltcake from the flue gases and
. would be designed to maintain particulate emissions at less
than 0.25 grams per standard m3 dry,
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10.1.3 Chemical Recoverv System (Continued)

The recausticizing plant and lime kiln would be located as

on drawing D-4651-250-001 and would be of conventional

design. Green liquor from the smelt dissolving tank would

' be pumped to the green liquor clarifier, rrom which the
underflow would be filtered on the green dregs filter, and the
dregs stored with slaker grits for landfill disposal. The
overflow green liquor would be causticized in the slaker and
causticizers, then passing to the white liquor clarifiers., The
clarified white liquor would be pumped to digester storage
tanks for re-use in cooking. The mud underflow would pass to
the lime mud washer, the recovered weax wash white ligquor would
be re-used for smelt dissolving and scrubbing the vent sta'.k of

' the dissolving tank. The washed lime mud would be dewatered
on a lime mud filter and burned in a rotary lime kiln fueled vith
Bunker 'C' o0il. Odorous gases from the stripper column and
other sources would be burnt in the lime kiln as shown on
drawing D=-4651-864-003, Make-up limestcne wculd be added to
the kiln feed as required. The lime kiln stack gases would
discharge tlirough a venturi scrubber and the induced fan to a
stack. The precipitator would be designed to remove particulate

emissions below 0.25 crams per standard m® dry.

10,1.4 Steam and Power Generation

The recovery boiler, power boiler and turbine generator would
'. be located as shown on drawing D=-4651-250-001, Provision would
be made for the installation of a 16 megawatt turbo-generator
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10.1.4 Steam and Power Generation (Continued)

which would supply all of the electrical power requirements.
The electrical system for the UKP mill would be integrated
with the existing mill, which has a connection with the out-

side electrical utility.

Steam at 64 kg/cm? and 450°C would be supplied from the
recovery boiler rated at 150 tonnes per hour and a power boiler
rated at 95 tonnes per hour. Steam would be distributed to

the turbo-generator with an extraction pressure of 12.5 kg/cm2
and a back pressure of 4.5 kg/cm2. A dump condenser cooled

by sea water would be provided for unbalanced conditions.
Cornventional ion exchange equipment would be provided for

feedwater treatment.

The power boiler would burn fuel oil, and additional storage
and unloading facilities would be provided to augment the

existing system in the Dong Hae mill.

10.1.5 Water Supply and Distribution

Water would be supplied f-om the existing Dong Hae raw water
storage pond. The supply to this pond is through a 900 mm
diameter line capable of delivering up to 120,000 m3/day; this
supply is deemed adequate for both pulp mills,

Water consumption for the new 600 air dry metric tonnes per day
mill is estimated at 34,000 m3/day and additional clarifier and
filtration capacity would be provided to satisfy this criterion.

=56=

SIMOonNs




' P.4651A

February, 1980

' 10.1.6 Effluent Treatment

As in the existing Dong Hae mill, primary clarification

treatment and sludge thickening would be provided. Solids

would be disposed of by landfill, and the ageous effliuent
' would be passed to the ocean through an underwater diffusion

system.

10.1.7 Fire Protection

The mill would be protected by a fire system designed in
accordance with established standards and requirements. The
fire protection system would include ring mains, hydrants
and hoses at necessary locations. The dry end of the machine

’ room, chip feed to the digester, the extended pulp warehouse
and the turbine generator would be covered by a sorinkler system.
The generator would also be provided with a carbon dioxide
smothering system. Two fire pumps, one driven by an electric
motor and the other by a diesel engine would be provided.
These pumps would draw water from the existing raw water storage

pond and deliver to the ring main.
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10.1.8 Sheps, Stores and Offices

The existing workshop and stores buildings are deemed
adequate for both fulp mills. Later more detailed examin-
ation might indicate a need for more machine tools and
storage bin capacity; provision for these additions have
been made in the capital cost estimates. The existing
administration offices and canteen would be used for the
combined pulp mills. Provision wculd be made in the new pulp
mill building for the necessary test laboratories and office

space to run the mill on a 24 hour basis.
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10,2 CASE 2
. A Pulpmill at Beerburrum, Queensland, Australia

10.2.1 Wood Storage and Preparation

' Annual pulpwood requirements of the 600 ADMT/d unbleached
kraft mill would be approximately 400,000 BDU (890,000 m3), to
be supplied in the form of pinus elliottii logs from nearby
plantations, supplemented by a small gquantity of chips produced
from sawmill waste in the area. Logs which would arrive by
road or rail in 6m lengths, would be handled on two decks by
cherry pickers, or diverted to adjacent log storage. After
being slashed to 3m lengths the logs would be drum barked and
chipped. The chips would be conveyed to a storage pile, or
directly to a screening operation and then further conveyed to

' the continucus digester. Bark would be hogged and conveyed to
a separate storage pile, from which it would be reclaimed for

conveyance to the power boiler.

10.2.2 Pulp Mill

——— e
[ Chips would be fed from the chip bin through a chip meter, low
’ pressure feeder, steaming vessel and high pressure feeder to a

continuous digester equipped for high heat diffusion washing.,
Cooked stock would be blown through a power-operated blow
device to the first stage of a two stage diffusion washer,
After the second stage diffusion washing, the pulp would pass
" into a 100 £ unbleached high density storage tank. Heat
recovery equipment would be installed to produce hot water
from steam vented from the digester steaming vassel and black
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10.2.2 Pulp Mill (Continued)

liquor flash tanks. Non-condensible vapours and turpentine
would be burnt in the lime kiln. Crude tall o©il would be

recovered.

Stock from the blow tank would pass through a junk trap to
remove metal and then to primary pressure knotters. Rejects
from the primaries would be passed to a secondary knotter,
the accepts returning to the main stock flow, while the
rejected knots would pass to a knot tark for subsequent re-
cooking., Provision has also been made to dewater rejected

knots for disposal elsewhere.

' Accepted stock from the knotters would pass to pressure
screening and cleaning. The pulp would be screened over primary,
secondary and tertiary screens; the rejects from the tertiary
screen would be thickened and refined, passing back into the
tertiary screen. The main stock flow would be cleaned in a
four-stage centrifugal cleaning system. thickened on a decker
and pumped to a high density storage tank with eight hours

capacity.

. From the high density storage, the pulp would pass to the
machine chest and flowbox to the fan pump of the pulp machine.
The pulp drying machine would consist of a headbox and four-
drinier wet end, three presses and an airborne dryer section
followed by an automatic cutter and layboy. The machine

' would be driven by a sectional electric drive.
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10.2.2 (Continued)

Stacked pulp sheets from the layboy would be conveved to a
finishing system consisting of a hydraulic press, automatic
wrapping and tying equipment, an automatic stacker and weigh-
’ ing scale. The finished bales would be conveyed to the pulp
warehouse where 1lift trucks would be used for handling and
storage. The pulp would be transported to the Port of

Brisbane for loading onto ocean-going freighters.

10.2.3 Chemical Recovery System

The flow diagram of the chemical recovery system is illustrated
cn drawing D-4651-864-002, Weak black liquor from No.l seal

’ tank would be filtered and concentrated to 52% solids in a six
effect evaporator plant. The stronag black liquor would be
further concentrated to 65% solids in two concentrators, pass-
ing to a saltcake mix tank for the addition of saltcake make-up
as required. Relatively clean condensate from No.l surface
condenser would be used in process, while foul condensate
from No.2 condenser would pass to the evaporator seal tank for

eventual stripping.

. The heavy black liquor from the saltcake mix tank would be
burned in a low odor type recovery boiler fitted with supple-
mentary gas burners. A dry bottom, two-chamber electrostatic
precipitator would recover saltcake from the flue gases and

' would be designed to maintain particulate emissions of less
than 0.25 grams per m3 dry.
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10.2.3 Chemical Recoverv System (Continued)

The recausticizing plant and lime kiln would be of conven-
tional design. Green ligquor from the smelt dissolving tank
would pass to the green liquor clarifier, from which the

. underflow would pe filtered on the green dregs filter, and
the dregs disposed of elsewhere. The overflow green ligquor
would be causticized in the slaker and causticizers, then
passing to the white liquor clarifiers. The clarified white
liguor would be pumped to storage tanks for re-use in cooking.
The underflow would pass to the lime mud washer from which the
recovered weak wash would be re-used in process. The lime mud
would be dewatered on a lime mud filter and burned in a rotary
lime kiln using producer gas. A fixed-bed atmospheric type gas

. producer operating on coal would be provided. The plant would
consist cf a continuous, automatic gravity feeding system for
the fuel, with a revolving grate and an elevated ash pit. The
equipment would be self-contained and the steam required for
gas making would be generated within the plant. Instrumentation
and modern labor saving features would reduce labor costs to

a minimum,

Odorous gases from the stripper column and other sources plus
. turpentine would also be burnt in the lime kiln as shown on

drawing D-4651-864-003., Make-up limestone would be added to

the lime kiln feed as required. The lime kiln stack gases

would discharge through an electrostatic precipitator and

the induced draft fan to a stack. The precipitator would be
' designed to maintain particulate emissions below 0.25 grams

per m3 dry.
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10.2.4 Steam and Power Generation

A recovery boiler of the low-odor type capable of burning
1,000,000 kg/D black liguor solids would be provided.
Provision would be made for a power boiler and also for the
" installation of a 16.25 MW turbo-generator which -would supply
almost all of the electrical power requirements. About 1.25

MW would be supplied by the public utility company.

Steam at 64 kg/cm? and 450°C would be supplied from the

recovery boiler, Steam would be distributed to the turbo-
generator with an extraction pressure of 12.5 kg/cng and a

back pressure of 4.5 kg/cng. A dump condenser would be
provided for unbalanced conditions. Equipment would be provided

. for feed water treatment.

The power bciler rated at 57 t/hr would burnp hog fuel supple-
mented by coal, and the necessary coal and ash handling facilities
would be provided. Mill air would be supplied by motor-driven

air compressors,

10.2.5 Water Supply and Distribution

|. As mentioned above, water would be supplied by a public utility
to a water storage tank within the mill limits., Filtration
and a pump station would be provided for an estimated consump-
tion of 35,000 m3/D for the proposed pulp mill.
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10.2.6 Effluent Treatment

In order to meet the anticipated stringent requirements of

the requlatory agency for BOD and suspended solids, effluent

treatment would be of a high order. It would consist of

‘. primary clarification, high rate BOD treatment, and secondary
clarification. Effluent would be discharged to the sea

through an overland pipe approximately 20 km long and a

diffuser extending about 1 km from shore. An emergency spill

tank would be provided to handle spills which might upset the [

biological system. A sludge dewatering and thickening system

would be provided, and the resultant solids would be incinerated

in the power boiler.

’ 10.2.7 Fire Protection

The mill would be protected by a fire system designed in
accordance with established standards and requirements. The
fire protection system would include ring mains, hydrants and
hoses at necessary locations. The dry end of the machine room,
chip feed to the digester, the pulp warehouse and the turbine
generator would be covered by a sprinkler system. The
generator would also be provided with a carbon dioxide

. smothering system. Two fire pumps, one driven by an electric
motor and the other by diesel engine would be provided. These
pumps would draw water from the raw water storage pond and

deliver to the ring main.
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10.2.8 Shops, Stores and Offices

In addition to the facilities described above, the mill

services would include a centrally-located shop equipped with

machine tools and electrical, piping, welding, instrument,
’ sheet metal and painting shop equipment. The shop area would

be serviced by an overhead travelling crane.

Mill stores would have material-handling equipment and storage
facilities for economic plant operation. A separate admin-
istrative office building would include personnel facilities;

car parking would be provided nearby. The necessary superintendent
offices would be provided within the mill, as well as a central

control laboratory.
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10,3 CASE 3
A Pulpmill at Eureka, California

10.3.1 Wood Storage and Preparation

Annual pulpwood requirements for the 6CO ADt/d unbleached
kraft mill would be approximately 390,000 BDU, to be supplied
in the form of chips from what is now the N.C.E.C. chip
export terminal. Chips would be reclaimed from the chip
piles by bulldozer, conveyed to the screening room and after
screening to the chip bin for the continuous digester. The
wood species mix would be approximately 60% douglas fir, 203
redwood, 10% California tan oak and alcer, and 10% spruce -

pine - fir.

10.3.2 Pulp Mill

Chips would be fed from the chip bin through a chip meter,
lower pressure feeder, steaming vessel and high pressure feeder
to a continuous digester equipped for high heat diffusion
washing. Cooked stock would be blown through a power-operated
blow device to the first stage of a two-stage diffusion washer.
After the second stage diffusion washing, the pulp would pass
into a 100 t unbleached high density storage tank., Heat recovery
equipment would be installed to produce hot water from steam
vented from the digester steaming vessel and black liquor

flash tanks. Non-condensible vapours would be burnt in the
lime kiln.
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10.3.2 Pulp Mill (Continued)

Stock from the blow tank would pass through a junk trap to
remove metal and then to primary pressure knotters. Rejects
from the primaries would be passed to a secondary knotter,
the accepts returning to the main stock flow, while the
rejected knots would pass to a knot tank for subsequent re-
cooking., Provision has also been made to dewater rejected
knots for disposal elsewhere.

Accepted stock from the knotters would pass to screening and
cleaning., The pulp would be pressure screened over primary,
secondary and tertiary screens; the rejects from the tertiary
screen would be thickened and refined, passing back into the
tertiary screen. The main stock flow would be cleaned in a four-
stage centrifugal cleaning system, thickened on a decker and
pumped to a 100 t high density storage tank.

From the high density storage, the pulp woulid pass to the machirne
chest and flowbox to the fan pump of the pulp machine. The

pulp drying machine would consist of a headbox and fourdrinier
wet end, three presses and an airborne dryer section followed

by an automatic cutter and layboy. The machine would be driven
by a sectional electric drive.

Stacked pulp sheets from the layboy would be conveyed to a
finishing system consisting of a hydraulic press, automatic
wrapping and tying equipment, an automatic stacker and weighing
scale. The finished bales would be conveved to the pulp ware-
house where 1lift trucks would be used for handling and storage.
The pulp would be transferred by crane in 12 ton loads to

flat deck barge lighters for transport and loading on to ocean
going freighters moored at the present chip loading terminal,
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10.3.3 Chemical Recoverv System

The flow diagram of the chemical recovery system would be as
illustrated on drawing D-4651-864-002. Weak black liguor

from No.l seal tank would be filtered and concentrated to 52%
. solids in a five effect evaporator plant. The stron¢ black
liquor would be further concentrated to 65% solids in two
concentrators, passing to a saltcake mix tank for the addition
of saltcake make-up as required. Relatively clean condensate
from No.l surface condenser would be used in process, while
foul condensate from No.2 condenser would pass to the

evaporator seal tank for eventual stripping.

The heavy black liquor from the saltcake mix tank would be
burned in a low odor type recovery boiler fitted with

" supplementary o0il burners. A dry bottom, two-chamber electro-

static precipitator would recover saltcake from the flue gases

and would be designed to maintain particulate emissions of less

than 0.25 grams per m3 dry.

The recausticizing plant and lime kiln would be of conventional

design. Green liquor from the smelt dissolving tank would

pass to the green liquor clarifier, from which the underflow
would be filtered on the green dregs filter, and the dregs

’ disposed of elsewhere, The overflow green liquor would be

causticized in the slaker and causticizers, then passing to

the white liquor clarifiers. The clarified white liquor would

be pumped to storage tanks for re-use in cooking. The underflow

’ mud would pass to the li:me mud washer from where recovered

weak wash would be re-used in process. The lime mud would be
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10.3.3 Chemical Recoverv System (Continued)

dewatered on a lime mud filter and burried in a rotary lime
kiln using natural gas as fuel. Fuel oil would be used as a
stand-by for the lime kiln when natural gas supplies are

. interrupted.

Odorous gases from the stripper column and other sources
would also be burnt in the lime kiln as shown on drawing
D-4651-864~-003. Make-up limestone woull be added to the lime
kiln feed as required. The lime kiln stack gases would dis-
charge through an electrostatic precipitator and the induced
draft fan to a stack. The precipitator would he designed to
maintain particulate emissions well below 0.25 grams per dry,
and the use of a precipitator would eliminate the unsightly
’ water vapor plume characteristics of a lime kiln scrubber.

10.3.4 Steam and Power Generation

A recovery boiler of the low-odor type capable of burning
1,100,000 kg/D black liquor solids would be provided. Steam
generated by this boiler would augment the steam supplied by
The Humboldt Bay Power Company's hog and refuse boiler as

' described in Section 9.3, The integrated steam supply would
drive a 55 MW turbo-generator, with extraction pressures of
12.5 kg/cm? and 4.5 kg/cm? for process steam supplied to the
pulp mill., Necessary electrical power for the operation of the

‘ pulpmill (approximately 16 MW) would be supplied by the above
generator; the remainder of the power would be sold to the
public utility, Mill air would be supplied by motor driven air
compressors.
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10.3.5 Water Supply and Distribution

' As mentioned in Section 9.3, water would be supplied by a
public utility, and no clarification or filtration would be
required. Storage capacity and a pump station would be
provided for an estimated consumption of 35,000 m3/D, for the

’ proposed pulp mill.

10.3.6 Fffluent Treatment

In order to meet the anticipated excessive environmental
demands of the area, effluent treatment would be of a high
order. It would consist of primary clarification, high rate
BOD treatment, and secondary clarification. Effluent would be
' discharged to the Pacific Ocean through an underwater diffusion
pipe. An emergency spill tank would be »rovided to handle
spills which might upset the biological treatment system.
A sludge dewatering and thickening system would be provided,
and the resultant solids would be incinerated in the power
boiler on the adjacent N.C.E.C. site.

10.3.7 Fire Protection

The mill would bhe protected by a fire system designed in
accordance with established standards and requirements. The
fire protection system would include ring mains, hydrants

’ and hoses at necessary locations. The dry end of the machine
room, chip feed to the digester, the pulp warehouse and the
turbine generator would be covered by 2 sprinkler system.
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10.3.7 Fire Protection (Continued)

The generator would also be provided with a carbon dioxide

smothering system. Two fire pumps, one driven by an electric

motor and the other by diesel engine would be provided. These
' pumps would draw water from the existing raw water storage

pond and deliver to the ring main.

10.3.8 Shops, Stores ard Offices '

In addition to the facilities described above, the mill
services would include a centrally located shop equipped with
machine tools and electrical, piping, welding,inctrument,

. sheet metal and painting shop equipment. The shop area would

be serviced by an overhead travelling crane.

Mill stores would have material-handling eguipment and
storage facilities for economic plant operation. A separate
administrative office buildina would include personnel
facilities; car parking would be provided nearby. The
necessary superintendent offices would be provided within the
mill, as well as a central control laboratory.
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10.4 CASE 4
A Pulp Mill at Ocean Falls, British Columbia

10.4.1 Mill Site

The mill site is illustrated on drawing D=-4651-250-004. The
construction of the proposed 600 ADt/d unbleached kraft mill

on a site which has been used as a pulp and paper mill for

many vears would necessarily involve extensive changes to

existing facilities. These are denoted on the drawing. Some
facilities would be retained, while others, not now used, would

be razed to make way for the new construction. After construction
of the prcnosed unbleached kraft mill, the existing newsprint

operation would be phased out.

10.4.2 Wood Storage and Preparation

Annual pulpwood requirements of the 600 ADMT/D unbleached kraft
mill would be approximately 400,000 BDU. Some 76,5% (306,000 BDU)
would be provided as pulpwood logs, and the remaining 23.5%
(94,000 BDU) as chips from sawmills.

The logs would arrive at the mill site waterborne in rafts or
in bundles and would be handled in the booming grounds. The
logs would be fed to the woodroom by log haul or by bundle
crane to two barker and chipper lines. On one line large aad
medium sized logs would be hydraulically barked, sawn down to
size if necessary, and then chipped. On the other line smaller
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10.4.2 Wood Storage and Preparation (Continued)

logs would be mechaniéally barked and then chipped. Provision
would be made to transfer the logs from one line to the other
or alternatively rejected to ground storage. The chips would
be conveyed to surge bins and then to separate chip piles

depending on species.

Bark from the debarkers would be hogged and then separately
conveyed to a hog fuel storage pile. From there the hog fuel
would be reclaimed, pressed to remove excess moisture and then

pneumatically conveyed to the hog fuel boiler.

The sawmill chips would be unloaded from barges to a floating
platform and conveyed by belt conveyor to species segregated
chip piles as described above.

Chips would be reclaimed from the chip piles by bulldozer,
conveyed to the screening room and after screening to the

live bottom chip silos. From the silos the chips would pass
by belt conveyor to the feed hopper on the continuous digester.

10.4.3 Pulp Mill

Chips would be fed from the feed hopper through a chip meter,

low pressure feeder, steaming vessel and high pressure feeder

to a continuous digester equipped for high heat diffusion
washing. Cooked stock would be blown through a power-operated
blow device to a two-stage diffusion washer system above a 100 t
blow tank. Heat recovery equipment would be installed to produce
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"0.4.3 Pulp Mill (Continued)

hot water from steam wvented from the digester steaming

vessel and black liguor flash tanks. No provision would be

made for turpentine recovery, but non-condensible vapors would
. be burned in the lime kiln.

Stock from the blow tank would pass through a junk trap to
remove metal anc then to primary pressure knotters. Rejects
from the primaries would be passed to a secondary knotter,

the accepts returning to the main stock flow, while the
rejected knots would pass to a knot tank for subsequent re-
cooking., Provision would be made to dewater rejected knots for

disposal elsewhere.

. Accepted stock from the knotters would discharge to an
unscreened storage chest.

The pulp would be screened over primary, secondary and tertiary
screens; the rejects from the tertiary screen would be thickened
and refined, passing back into the tertiary screen. The main
stock flow would be cleaned in a four-stage centrifugal cleaning
system, thickened on a decker and pumped to a 100 t high density
storage tank.

. From the high density storage, the pulp would pass to the
machine chest and flowbox to the fan pump of the pulp macnine.
The pulp drying machine would cunsist of a headbox and four-
drinier wet end, three presses and an airborne dryer section

' followed by an automatic cutter and layboy. The machine would
be driven by a sectional electric drive.
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10.4.3 Pulp Mill (Continued)

Stacked pulp sheets from the laybov would be conveyed to a
finishing system consisting of a hydraulic press, automatic
wrapping and tying equipment, an automatic stacker and weighing

. scale. The finished bales would be conveyed to the pulp ware-
house where lift trucks would be used for handling and storage.
The pulp would be shipped directly by ocean freighter to its
destination in Korea from the wharf at Ocean Falls.

10.4.4 Chemical Recovery System

The recausticizing plant and lime kiln would be of conventional
design. Green liquor from the smelt dissolving tank would pass
. to the green liquor clarifier, from which the underflow would
be filtered on the green dregs filter, and the dregs disvcosed
of elsewhere. The overflow green liguor would be causticized
in the slaker and causticizers, then passing to the white liquor
clarifiers. The clarified white liguor would be pumped to
storage tanks for re-use in cooking. The underflow would pass
to the lime mud washer from where recovered weak wash would be
re-used in process. The lime mud would be dewatered on a lime
mud filter and burned in a rotary lime kiln using fuel oil.
. Odorous gases from the stripper column and other sources would
also be burnt in the lime kiln as shown on drawing D-4651-864-003.
Make-up limestone would be added to the lime kiln feed as
required. The lime kiln stack gases would discharge through a
" venturi scrubber and the induced draft fan to a stack. The
scrubber would be designed to maintain particulate emiscsions
below 0.25 grams per m3 dry.
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10.4.4 Chemical Recovery System (Continued)

The flow diagram of the chemical recovery system is illustrated
on drawiag D-4651-864-002. Weak black ligquor from No.l seal
tank would be filtered and concentrated to :2% solids in a
. six effect evaporator plant. The strong black liquor would be
further concentrated to 653% solids in two concentrators, passing
to a saltcake mix tank for the addition of saltcake make-up as
required. Relatively clean condensate from No.l surface
condenser would be used in process, while foul codensate from
No.2 condenser would pass to the evaporator seal tank for

eventual stripping.

The heavy black liquor from the saltcake mix tank would be
burned in a low odor type recovery boiler fitted with supple-
. . mentary oil burners. A dry bottom, two-chamber electrostatic
precipitator would recover saltcake from the flue gases and
would be designed to maintain particulate emissions of less

than 0.25 grams per M3 dry.

10.4.5 Steam and Power Generation

A new recovery boiler, of the low-odor type capable of burning
. 960,000 kg/D black liguor solids wculd be provided. Provision
would also be made for the installation of a 7 megawatt turbo-
generator to augment the already existing hydro power capacity
from Link Lake. The hydro plant contains four Pelton turbines
' driving electric generators for a total capacity of 14.8 MW
depending on lake level.
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10.4.5 Steam and Power Generation

S*eam at 64 kg/cm?g and 450°C would be supplied from the
recovery boiler. An existing power boiler rated at 100 t/hr
on fuel o0il or 63 t/hr on hog fuel would be used to supplement
the total steam requirements. The existing oil storage and
unloading facilities would be used. Mill air would be

supplied from the existing system.

10.4.6 Water Supply and Distribution

Water supply for the mill and townsite is obtained from Link
Lake, connected to Martin Lake by a tunnel. The watershed
supporting these two lakes covers an area of approximately 260
square kilometers, The dam was inspected in 1973 by personnel
of the B.C. Hydro and Power Authority who reported it to be

in basically sound condition. Minor repairs to the face have
been undertaken since that date.

Two 3.66 m diameter steel penstocks lead from the bottom of

the dam. No.l penstock supplies the water to drive three
hydraulic turbines in the existing groundwood mill, and for mill
process use, No.2 penstock supplies the water to the hydro-
generating plant. Water for process use is screened in one

Zurn and two Elliot filters. Water gquality is excellent. The
flow of water into each penstock can be shut off by separate

4.6 x 4.6m vertical steel gates with electrically-operated
twin-screw stems. The 1973 B,C. Hydro report indicated they
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10.4.6 Water Supply and Distribution (Continued)

were in good condition and should give good service for
many yvears. On the other hand a 1968 report contained
recommendations for remedial work including installation of
two intake gates designed to close automatically in case of
penstock rupture, and other improvements. Some of these

improvements are presently in hand.

10.4.7 Effluent Treatment

Primary clarification treatment and sludge thickening would
be provided., Solids would be dewatered in a sludge press and
burnt together with the hog fuel in the power boiler. Aqueous
effluent would be passed to the ocean through an underwater

diffusion pipe located in the tail race from the power house.

10.4.8 Fire Protection

Fire protection facilities are good but need urgrading. The

major service is comprised of a 46 cm steel fire main running

from the dam, parallel to the main penstocks, with branches

leading to all existing mill buildings, and servicing strategically
located hydrants and hose stations. Two fire pumps, each with

a capacity of 6000 1/min., one electrical and one turbinre driven
are located in the steam plant. There is significant deter-
ioration in the fire mains and substantial investment is
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10.4.8 Fire Protection {(Continued)

required to upgrade. For new construction, the dry end of
the machine room, chip feed to the digester, the rebuilt pulp
warehouse and the turbine generator would be covered by a

’ sprinkler system. The generator would also be provided with

a carbon dioxide smothering system.

10.4.9 Shops, Stores and 0Dffices

The existing offices, laboratories and personnel facilities
are deemed adequate for the new pulp mill. The total area of
the various shops including the electric, millwright, machine,
. welding, tin, pipe, carpentry and instrument shops, and the
garage approximates 3,500 square meters. All are well-equipped
although more detailed examination might indicate a need for
specific items required for the new pulp mill. The mill store
facilities are also deemed adequate.

-79-

SIMOoNS

| [ |
A8 79 395 0%
| [ |




HAS

79 -39 - 01

11.0 MANUFACTURING COST ESTIMATE

SIMOonNs




HAS 79-39%:.0¢%

P.4651A Februaryv, 1980

11.0 MANUFACTURING COST ESTIMATE

The costs used in this study, as well as the selling price
for pulp, are those that prevailed on January 31, 1980. The
Korean won was devalued on January 1l2th, and interest rates
were increased also. Fuel oil prices in Korea were increased
59.4 on January 29th. The price of chips from the Pacific
Northwest was increased in January 1980 by 21% over the price
announced in December 1979 for the first half of 1980. The
December increase had been 34% over the 1979 price for chips.

11.1 Pulpwood and Chips

11.1.1 Wood Consumption

Wood’consumption was calculated for each alternative
taking into account the nature of the pulpwood and/or
chip supply. Thus for Korea the chip supply would be
imported softwood chips. The additional handling given
these chips and added storage time would result in a

higher wood loss before the digester than if these chips

could be used without ocean shipping. In the case of

Australia the primary source of fiber would be pulp logs

of mndest diameter. The loss in slashing and barking
results in a higher wood consumption than for a mill

receiving screened chips from a sawmill, At Ocean Falls

part of the wood supply would be larger diameter pulp
logs and part would be screened sawmill chips. The

fiber losses prior to the digester would be intermediate

in this case.
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11.1.1 Wood Consumption (Continued)

Unbleached Kraft Pulp
Unbleached Kraft Pulp
Pulp Mill Losses
Unscreened Pulp
Digester Yield

Wood to Digester

Wood Losses in Chip
Shipping

wood Chips to Plant

Pulpwood Handling and
Barking Losses

wood Consumption
Wood Density

Wood Consumption
Wood Consumption

Unit

ADt

BD kg/ADt
%

BD kg/ADt
3

BD kg/ADt

%
BD kg/ADt

%

BD kg/ADt
Kg/m3
m3/ADL
BDU

Korea

1.0
900

928
46
2017

2.7
2070

2070
432

4.79
1.90
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Australia California
1.0 1.0
900 900
3 3
928 928
48 46
1934 2017
1.5 1
1965 2037
o) -
2070 2037
487 434
4,25 4.69
1.90 1.86
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11.1.2

February, 1980

Cost of Ocean Freight for Chips

It has not been possible to ascertain the current cost

of shipping wood chips from the Pacific Northwest to
Japan, since all of these chips are carried by Japanese
vessels or ships leased to the Japanese. The shipment

of chips to Japan is the only major seaborne movement of
chips in the world, and cost information on this would be
very useful to this study. There are numerous "guess-
timates" on this cost, but none that can be considered
authentic have been found.

It is known that most of the chips are being shipped in
bulk carriers of about 40,000 dead weight tonnes capacity.
These vessels have a storage capacity of about 88,000
cubic meters. Usually ships of this type can transport
from 14,000 to 15,000 BDU of chips from the Pacific
Northwest. In cubic meters this would be approximately
37,500 cubic meters per ship load, depending upon the bulk
density of the chips.

The cost of shipping chips would be considerably decreased
if use could be made of the vessel on its return trip.
However, such considerations are beyond the scope of

this study, and it will be assumed that the ships will
return under ballast.

In current costs it is estimated by knowledgeable persons
that a round trip for a chip carrier to Korea would cost
about U.S., $725,000. This cost would cover everything
except loading and unlocading of the vessel. On this
basis it is estimated that the cost for transporting a
BDU of chips would be between U.S. $48 and $51, and for
the purposes of this study a cost of $50 will be used.
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11.1.3

February, 1980

KOREA

A cost of U.S.$141 ver BDU was used, based on the new
average FCB prices of Weyerhaeuser wood chips to Japan
for the first half of 1980 plus an ocean freight charge
of $50 per BDU. Chips from Northern California or
British Columbia could theoretically be obtained at the
same price. At the present time there is no assurance
that chips from any of these sources are available for
Korea, since there is a scarcity of chips worldwide

and practically all chips for export are under long term
contracts to Japanese companies. However, for the purpose
of this study, it has been assumed that a serious effort
to acquire softwood chips for Korea on a long term
contract would be rewarded with sufficient chips to
supply a 600 ADt/d unbleached kraft pulp mill at the same
price being paid by the Japanese companies. Chips from
Siberia have not been considered since they have not yvet
become a factor in the world chip market.

In the event chips were furnished from Northern California

the composition would probably be as given below:

Species % Density Weighted Yield Weighted
Density UKP Yield
kg/m3 kg/m3 % 3
Douglas fir 60 449 270 48 28.9
Redwood 20 384 77 38 7.6
Spruce, Pine,
Fir 10 359 35 47 4.7
Oak 5 593 30 46 2.3
Alder 5 400 20 50 2.5
Weighted Average: 432 46.0
83~
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11.1.3

11.1.4

Febhruary, 1980

KOREA (Continued)

In the event chips were supplied from British Columbia

the composition could he as given below:

Species % Density Weighted Yield Weighted
Deasity UKP Yield
kg/m3 3
White Spruce 36.6 359 132 50 18.3
Lodgepole Pine 23.4 408 95 48 11.2
Balsam Fir 6.7 390 23 50 3.2
Cedar 33.3 328 lgg 40 13.3
359 46.0

The mixture being shipped by Weyerhaeuser would be similar
to the California chip mixture in density and vield. For
this study it was assumed that the California density and
yield would apply for imported chips used in Korea. The
weighted average price of these chips is $36.20 per cubic
meter ($91.00 per BDU)} FOB Eureka, California. A loading
charge of $6.50 per BDU is included in the FOB price.

AUSTRALIA

The cost of pulpwood de.ivered to the Beerburrum site in
Queensland was given as AS$ 23.0/m3 which at current
conversion rates would be U.S. $25.53. This pulpwood
would be plantation grown pinus elliottii and would be
delivered in 6 meter lengths. This wood is not committed
to other projects and is available,
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11.1.5

11.1.6
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CALIFORNIA

The wood in MNorthern California would be trucked to the
pulpmill in chip form as wastewood chips from sawmills.
The average composition of species, weighted average
densities and yields would be as stat:d previously for
chips shipped to Korea. It should be noted that these
chips are presently being sold to a Japanese company.
The loading charge of $6.50 per BDU can be subtracted
from the FOB price charged to overseas customers.
BRITISH COLUMBIA

Since there is presently no allocation of pulpwood ard

chips for a 600 ADt UKP mill at Ocean Falls, a forestry
consultant was employed to estimate the probable composition
and cost of pulpwood and chips for such a venture. The

results of his study are summarized below:

Weighted average pulpwood costs:
U.S. $ 62.00 per BDU ($21.93 per m3)

Average species make-up:

Hemlock, balsam, spruce 65%

Douglas fir 10%

Red and yellow cedar 25%
Weighted average density - 383 kg/m3
Weighted average pulp vield 46, 3%

About 67% of this wood would arrive at the pulp mill in
log form and 33% as wastewood chips from sawmills.
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11.2 §g}tcake

Since pulpmills for all alternatives would be of modern
design with good pulp washing and efficient recovery boiler
precipitators, it has been assumed that the make-up salt-
cake required would be the same for all at 55 kg.ADt. The
cost per kilogram of saltcake delivered to the pulpmill site
varied considerably as shown in Table 11.12.3.

11.3 Limestone '

Each alternative was assumed to require a make-up of 35 kilo-
grams per ADt, but unit costs for limestone varied over a wide
range.

11.4 Fuel Costs

11.4.1 KOREA

Fuel costs for Korea were based cn fuel oil at $217.54

per tonne and a total consumption of 280 kg/ADt, of

which 60 kg/ADt would be used for the lime kiln and
recovery boiler control and 220 kg/ADt in the power boiler.
The power boiler fuel 0il requirements were based on the
heat balance shown in the Appendix.
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11.4.2

11.4.3

11.4.4

AUSTRALIA

Fuel costs for the Australian alternative were based
on the use of producer gas manufactured from coal for
the lime kiln and recovery boiler control, at the heat
equivalent of 60 kg of fuel oil per ADt. The power
boiler would burn all the hog fuel generated in the
woodroom, the balance of the fuel requirement would be

furnished by coal.

CALIFORNIA

The California alternative would be integrated with the
steam and power plant of the Humboldt Bay Power Company,
which would be fueled with hog fuel. The heat balance

in the Appendix indicates the interconnection of the

pulp mill with the Power Company. The pulp mill would

be charged for the incremental hog fuel required to produce
the electrical power for the pulp mill, and for the heat
increment in the process steam not supplied by the recovery
boiler. Heat for the lime kiln and recovery boiler burner
control would be supplied with natural gas.

BRITISH COLUMBIA

The mill at Ocean Falls would be able to use an existing
hog fuel power boiler, and also would be able to utilize
an existing hydro-electric power generating facility for
about half its power requirement, Fuel oil would be used
for the lime kiln and to make up heat for the power boiler
that would not be supplied from self-generated hog fuel.
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Electrical Power

1 KOREA

The electrical power consumption was estimated at

640 KWh/ADt. All of this would be self-generated in the
mill's turbo-generator as shown on the heat balance.

The UKP mill would be inter-connected with the existing
mill and would not require a new tie with an outside

utility.

AUSTRALIA

The mill would be capable of generating all its own
power requirements but would be connected to the utility

for start-up purposes etc.

CALIFORNIA

The mill would be interconnected with the Humboldt Bay

Power Company

BRITISH COLUMBIA

One half the mill's power requirements would be supplied
by the existing hydro-electric plant at a very favorable
cost.
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11.6

11.6.1

11.6.2

11.6.3

11.6.4

Water

KOREA

Water would be supplied by the Industrial Water Supply
of the Onsan Industrial Area. The present treatment

system at the mill wculd be augmented.

AUSTRALIA

It has been assumed that the Government of Queensland

would furnish the necessary infrastructure to bring water
to the mill site. The cost of this infrastructure would

be amortized by the water charge to the mill., No treatment
would be required.

CALIFORNIA

Water would be supplied by the Industrial Water Supply at
a fixed cost of $1,000,000 per year. No treatment would
be required.

BRITISH COLUMBIA

The water supply system is already in place and no treatment
would be required.

-89~

SIMOoNS




P.4651A February, 1980

11.7 Materials and Supplies

The costs of miscellaneous materials and supplies are based
on actual costs in several modern pulpmills producing kraft

pulp. They cover such items as:

. Maintenance materials
Defoamers
Pitch control
Boiler feedwater treatment ‘
Water treatment
Effluent treatment chemicals
Wires and felts
Baling wire
Miscellaneous operating materials

The alternatives with woodrooms were assumed to require higher

costs for materials and supplies.
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11.8 Labor Costs

AUSTRALIA CALIFORNIA BRITISH COLUMBIA
Salaried Hourly Total Salaried Hourly Total Salaried Hourly Total

Wood Preparation S 35 43 5 25 33 5 35 40
Pulping 4 20 24 4 20 24 4 20 24
Recausticizing and Kiln 9 9 9 9 9 9
Recovery & Power Boilers 4 24 28 4 20 24 4 24 28
Pulp Machine 24 24 24 24 24 24
Services 9 9 9 9 9 9
Maintenance & Engineering 7 80 87 7 80 87 7 80 87
Technical & Control 8 8 8 8 8

Mill Control 4 4 4 4 4

Management 9 9 9 9 9

Mill Office 14 14 14 14 14 14
Sales and Shipping 4 4 4

Personnel 4 4 4

TOTAL 63 201 264 63 190 253 63 201 264

Current labor rates and salaries for the respective geographic areas were used to calculate
the labor costs for each mill. Allowances were made for shift differentials, premium time

and fringe benefits.

In the case of the 600 ADt/d expansion in Korea, it was felt that the 300 ADt/d mill was
already generously staffed. Since the new mill would be laid out so that new operations
would be in the same area as the old operations, it was felt that many of the supervisors

and engineers could oversee operations in both pulp lines. An allowance was made forl50 new

hourly paid employees and 25 new salaried employees.
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11.9 Local Taxes

. Local taxes for Korea were estimated based on tax schedules
supplied. The local taxes for Australia are quite low in keeping
with local policy to amortize infrastructure through utility
charges rather than by taxation. Local taxes for California and

l. British Columbia were based on experience of other similar mills

in North America.

11.10 Insurance

Insurance costs were based on experience of others for similar
plants.

11,11 Overhead

Costs for overhead were based on actual costs for similar operations.
Overhead costs would include the following items:

Operating services and supplies
Rental and lease
Travel
' Research
Permits and Licences

Head office costs at other locations

' Donations
Miscellaneous
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TABLE 11.12.1 MANUFACTURING COSTS

210,000 Air Dry Metric Tonnes
per Year Unbleached Kraft Pulp

UNIT CONSUMPTIONS

Korea Australia United Canada
States
Pulpwood and chips BDU/ ADt 1.90 1.90 1.86 1.90
mM3/aDt 4.79 4.25 4,69 5.39
Saltcake kg/ADt 55 55 55 55
Limestone kc/ADt 35 35 35 35
Fuel 0il
"’ Kiln & recovery kg/ADt 60 60
Power boiler 220 60
Natural Gas
Kiln and recovery M3/aDt 57
Coal
Kiln and recovery kg/ADt 122
Power boiler 144
Hog Fuel
' Power boiler BDt/ADt 0.18 J.5 0.18
Electric Power
Total kiWwh/ADt 640 650 650 600
Purchased kwh/aDt - 50 - 320
. Water M3/ADt 56.8 56.8 56.8 56.8
ILabor Force
Hourly Men 150 201 190 201
. Salaried Men 25 63 63 63

HAS 79 -39%-01
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TABLE 11.12.2 MANUFACTURING COSTS

. 210,000 Air Dry Metric Tonnes
per Year Unbleached Kraft Pulp

UNIT COSTS FOR MATERIALS & UTILITIES, $ U.S

. Korea Australia United Canada
States
Pulpwood and chips $/BDU 141 57 84.59 62
s/m3 55,92 25.50 33.51 21.90
Saltcake $/kg 0.258 0.18 0.09 0.071
Limestone $/kg 0.0257 0.056 0.024 0.008
Fuel Oil $/t 217.54 198.00 - 92.43
Natural Gas s/M3 - - 0.116 -
Coal $/t - 27.75 - -
’ Hog Fuel (Purchased) $/BDt - - 10.00 -
Electricity " $/kh - 0.0311 - 0.005
Water $/M3 0.0258 0.182 $1 Million -~
per yvear
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TABLE 11.12.3 MANUFACTURING COSTS

210,000 Air Dry Metric Tonnes
per Year Unbleached Kraft Pulp

COST PER AIR DRY METRIC TONNE, U.S.S$

Korea Australia United Canada

States
Variable Costs
Pulpwood and Chips 267.90 108.30 157.17 117.80
Saltcake 14.19 9.90 4.95 3.90
Lirmestone 0.90 1.96 0.84 n.30
Fuel 0il 60.91 - - 11.10
Natural gas - - 6.60 -
Coal - 7.38 - -
Hog Fuel (Purchased) - - 4,50 -
Purchased electricity - 1.55 - 1.60
Water 1.47 9.30 5.00 -
Materials and Supplies 20.00 23.00 20,00 23,00
365,37 161.39 199.06 157.70
Fixed Costs (Annual, $ 000)
Labor (Hourly and salaried
including benefits) 1,000 5,318 6,600 5,810
Local taxes 1,000 100 2,000 2,000
Insurance 300 300 300 300
Overhead 2,005 2,806 2,545 2,925
4,305 8,524 11,445 11,035
Total: 385.87 201.98 253.56 210.25
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12,0 CAPITAL COST ESTIMATE

Capital Cost Estimates were prepared in T.5. dollars on the
basis of construction and equipment costs as at January, 1980.
The major mechanical equipment costs and structural costs are
based on H. A. Simons' experience in recent similar projects,
including vendors' and contractors' quotations for comparable

equipment and work.

The direct costs are shown fcor major plant areas broken down
into structural and mechanical costs. The indirect costs are
common costs for the plant. Applicable taxes are included with
the direct costs. No allowances were made for escalation and

no allowances were included for site purchases.

Other costs to be capitalized such as interest during construction,
working capital, pre-operating and start-up costs are discussed
in Section 13.

Special notes pertaining to Capital Costs for the four alternatives
follow.

12.1 Korea

The major site work would be in the chip handling and storage
area, No allowances were included for harbor development and
dock facilities, as it was assumed that these would be supplied
by the Government. If these items were part of the plant capital
they would cause a significant increase in the costs.
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12.1 Korea (Continued)

The plant capital cost estimate for the 600 ADt mill at Onsan
was significantly benefitted by the rrovosed use of Korean
materials of construction (structural steel, steel tanks,
reinforcing bars, iron and reinforced fiberglass piping,
electrical cable, cement, bricks, etc.) and Korean construction
companies, which follows the construction practices used for the
300 ADt Dong Ha2 mill. The maximum use of Korean produced
equipment was also factored into the plant capital cost estimate.
This equipment includes major equipment such as the lime kiln,
electrostatic precipitator, dryer cylinders, power boiler,
evaporators, condensers, conveyors for chip and lime handling,
bridge cranes., heat exchangers, electrical switchgear, trans-
formers, pumps, electrical motors, valves, elevators, and some
vehicles. Detailed engineering for the proposed expansion was

assumed to be done by a Korean engineering company.

12.2 Australia

Simons' experience in a current major Australian project was
utilized in preparing this estimate. The Australian alternative
is the only "greenfield" alternative, and for this reason it
cannot take advantage in cost savings related to existing
facilities, which was the case for all other alternatives.

The Australian cost estimate is significantly hicher in the area
of effluent treatment and disposal because of the assumed need to
give the effluent complete treatment, and particularly because

of the long pipeline and ocean diffuser required for this site.

Contingencies for this site are high also because Simons has
less knowledge about this site than for the other alternatives.
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12.2 Australia (Continued)

. It is possible that another site could be located that would
decrease the cost of effluent disposal, and also the contingency
allowance would be correspondingly decreased. The estimated
costs in this area would warrant careful studies of alternative

. sites and effluent disposal plans.

12.3 California

The capital cost estimate for this site was benefitted by the
existing chip handling facility and the proposed Humboldt Bay
Power Company steam and power generating facility.

Rather than estimate construction of a new dock it was assumed

that the pulp would be transported by barge to freighters moored
' at the present chip export dolphins. Long range the North Coast

Export Cooperative has plans for a marine cargo dock that woulad

probably be integrated with the pulp mill needs.

12.4 British Columbia

The capital cost estimate for this site took into account the
existence of a water supply system, hog fuel burning power boiler

'. and hydro electric power generating facilities. Existing infra-
structure such as a pulp warehouse and dock were also factors in
decreasing capital costs.
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13.0 INVESTMENT REQUIREMENTS

13.1 Equity Investment

Equity investment was assumed to be 30% in all cases. During
drawdown of funds the equity investment was assumed to be used

first.

13.2 Interest Rates

In the case of Korea, 55% of the long term loans were assumed
to be local loans at 21% interest. The balance of the loans
were assumed to be foreign loans at 12% interest. These loans

wculd be guaranteed by the Korean Exchange Bank.

In all other cases the long term loans were assumed to be at 12%

interest rate.

All long term loans were assumed to have a grace periocd of one

year and an eleven year repayment schedule.

Short term loan requirements were assumed to be at 15% interest

except for Korea which were at 21%.

Short term loans were assumed to be repaid from surplus funds
as soon as possible.
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13.3 Interest during Construction

February, 1980

A construction period of 36 months was assumed in all ca:z=s.

It was also assumed that 15% of total expenditures would be

spent in the first year of construction, 50% in the second vear,

and 35% in the third year. Interest during construction was

calculated as below, and takes into account the use of equity

funds before borrowed funds.

KOREA -
AUSTRALIA -
CALIFORNIA -

BRITISH COLUMBIA -
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13.4

Working Capital

February, 1980

This has been calculated at full operation for each case as

shown below:

13.4.1

13.4.2

KOREA
12 weeks wood chip supply 13,
1 months chemical supply
2 weeks fuel oil supply

Maintenance material & miscellaneous 1,
Finished product for 1 month 6,
Cash

22,
At startup working capital was
assumed to be 12,
AUSTRALIA
4 weeks wood supply 2,
2 months chemicals
2 months coal
Maintenance material & miscellaneous 1,
Finished product - 8 weeks 7,
Cash

11,
At startup working capital was
assumed to be 3,
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500,000

270,000
500,000
000,000
800,000

500,000

670,000

000,000

$
000,000

500,000
650,000
000,000
250,000

500,000

500,000

300,000
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13.4.3

13.4.4

February, 1980

CALIFORNIA
4 weeks wood supply 2,
2 months chemicals
Maintenance material & miscellaneous 1,
Finished product - 8 weeks 8,
Cash

12,

At startup working capital was

assumed to be 3,

BRITISH COLUMBIA

6 weeks wood supply 2,
2 months chemicals
Fuel 0il - 1 month
Maintenance material & miscellaneocus 1,
Finished product - 8 weeks 7,
Cash

11,
At startup working capital was
assumed to be 3,
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' 13.5 Pre-operating and Start-up Costs
13.5.1 KOREA s

Pre-operating 3,600,000

. Start-up 2,200,000

5,800,000

13.5.2 AUSTRALIA

Pre-operating 3,000,000 [
Start-up 1,000,000
4,000,000

13.5.3 CALIFORNIA

Pre-operating 3,000,000
‘ Start-up 1,000,000
4,000,000

13.5.4 BRITISH COLUMBIA

Pre-operating 3,000,000
Start-up 1,000,000
4,000,000

The cost of a training program was included in the pre-operating

' costs. Appendix 1 describes the training program suggested for
Korea.
’ 13.6 Ongoing Capital Expenditures

No allowances were made in any of the cases for ongoing capital
expenditures.
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. 14.0 DEPRECIATION AND INCOME TAXES

14.1 Tax Rates

The following income tax rates were applied to taxable

incomes:
Korea - 53% ‘
Australia - 46%
California - 46% Federcl, plus 9% State = 55%
British Columbia - 45% combined Federal & Provincial
. 14,2 Depreciation and Capital Cost Allowances

Case 1 Mill in KOREA

Asset Class Value Straight Line Salvage
($000) Depreciation (%/a) Value ($000)
Buildings 24,880 2.5% 2,488
Vehicles 1,000 25 & 100
, Machinery 120,120 8.33% 12,012
’ Total 146,000 14,600

Period Expenditures

Year _3 $ Millions Buildings Vehicles Machinery
' 1 15 21.9 3.7 0.1 18.10
2 50 73.0 12.48 0.5 60.02
3 35 51.1 8.70 0.4 42.0
100 146.0 24,88 1.0 120.12
-108-
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14.2 (Continued)
' Case 2 Mill in AUSTRALIA
Straight Line Straight Line.
Asset Value Depreciation Tax Depreciation
Class ($000) Rate (%/a) Rate (%/a)
Structures 38,440 7% 10%
) ' Mechanical 174,460 7% 10%
212,900
Period Expenditures
Year % $ Millions Structures Mechanical ‘
1 15 31.8 5.7 26,1
2 50 106.6 19.3 87.3
3 35 74.5 13.44 61.06
100 212.9 38.44 174.46

Case 3 Mill in CALIFORNIA

Asset Value Depreciation Year

Class (S000) Rate (%/a) Life

Structures 30,300 150 D.D.B 45.0

Mechanical 126,900 200 D.D.B 10.5
157,200

Period Expenditures

Year 3 S Millions Structures Mechanical
' 1 15 23.6 4.6 19.0
2 50 78.6 15,1 63.5
3 35 55.0 10.6 44 .4
100 157.2 30.3 126.9
There is an investment tax credit in the United States of 10%
‘ applicable to the equipment portion only, including sales tax.
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14.2 (Continued)
. Case 4 Mill in BRITISH COLUMBIA
Assets Value Depreciation Federal Provincial
($000) Rate CCA CCA
' Structures 31,300 5% S.L. 5% D.B. 5% D.B
Vehicles 1,000 20% S.L. 50% S.L. 30% D.B.
Machinery 138,900 10% s.L. 50% S.L. 20% D.B.
Temporary
Buildings 2,600 10% s.L. 20% S.L. 10% D.B. '
173,800

Period Expenditure

Year % $ Millions Buildings Vehicles Machinery Temporary
__ Buildings
’ 15 26,1 4,7 0.1 20.8 0.5
50 86.9 15.6 0.5 69.5 1.3
35 60.8 11,0 0.4 48.6 0.8
100 173.8 31.3 1.0 138.9 2.6 |
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15.0 FINANCIAL ANALYSIS

All costs and selling prices used in this study are current

for January 31, 1980. It is impossible to predict the actual

capital costs, manufacturing costs and selling prices that

would exist at the time of startup and for each year of

operation should any of these alternatives proceed. 1In January [
there were substantial increases for imported softwood chips

and fuel costs for Korea.

All costs and prices are stated in U.S. dollars. The following
conversion rates were used:

1l U.s. dollar
1 u.s. dollar
l U.,s. dollar

580 Korean Won
0.90 Australian dollars
1.17 Canadian dollars

Inflation beyond January, 1980 has been ignored in all cost and
price estimates.

It was assumed that in all cases the pulp mills would produce

at 75% of nominal rated capacity in the first year of operation,
90% in the second year and 100% in the third year and thereafter,
It was also assumed that all production would bring the full
market price, and that there would be no quality factor in pricing
of the product.
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15.1 Pulp Selling Price

. In order to arrive at a selling price for unbleached kraft
pulp in Korea, a review was made of the three year price trend
of unbleached softwood kraft pulps purchased by a large Korean
user of this grade. This has been shown in graph form in

. Figure 15.2. The prices shown on this graph are not for a

single pulp but are the average of the C & F prices of the

following:
Springwood (Swaziland) '
Celco (Chile)
Hyogo (Japan)
Billerud (Sweden)
Vaggeryd (Sweden)

It can be seen that beginning in the second quarter of 1978 the

C & F price of pulp to Korea has increased rapidly, so that the
price paid at the end of 1979 was double that of March, 1978.

A C & F price of U.S. $430.00 per air dry metric tonne will be
used in this study, which is the January, 1980 price for imported
UKP.

: The C & F price is not the actual cost of the pulp delivered to
’ the Korean customer. The exercise following shows the additional
costs which must be borne by the customer, assuming pulp is
purchased for $430.00 per air dry metric tonne on the C & F basis,

-112-~
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15.1 Pulp Selling Price (Continued)

Customs Duty:
(5% of CIF price, CIF price is 1.008 x C & F price)

Defence Tax (2.5% of CIF price)
Warehouse storage, insurance (0.24% of C & F price)

Warehcuse storage, bonded transportation fee
(5 won per tonne)

Customs clearance fee ((.125% of CIF price)
Customs wharfage charge (122 won per tonne)

Letter of Credit opening commission
(0.17% of C & F price)

Letter of credit interest (16.5% per year for 6 months
on C & F price)

Letter of credit cable charge (40 won per tonne)
Letter of credit term charge (0.17% of C & F price x 2)

Letter of credit reimbursement charge
(4.85 won per tonne)

Loading and unloading charge (2,700 won per tonne)

Korea Trade Association fee (0.55% of CIF price)

Inland transportation costs from Inchon to Osan
(2900 won)

Total Additional Costs:

21.67
10.84
1.03
0.01

0.54
0.21
0.73

Under present circumstances, a domestically located pulp mill
at Onsan would be able to competitively sell unbleached kraft
pulp of market quality at a price of $497.00 per air dry metric

tonne FOB the pulp mill, as developed on the following page.

In the case of an overseas pulp mill, it has been assumed for
this study that the total production would be shipped to Korea.
During the first half of 1980 the cost for shipping 500 to 2,000
tonne lots of pulp to Korea from the Pacific Northwest (British
Columbia, Washington and Oregon) is U,S.$55.00 per gross metric
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15.1 Pulp Selling Price (Continued)

tonne, which is equivalent to U.S. $57.75 per air dry metric
tonne. It is assumed that this cost would also apply for
pulp shipments from Eureka, California. This cost is all-
. inclusive of shipping costs but does not include loading and
unloading costs. In the case of a pulpmill on tidewater, it
is estimated that the loading cost would be about $4.50 per
air dry metric tonne. Since the above shipping cost applies
on parcels of 500 tonnes and greater, a lesser rate would be
obtained for loads of 10 to 15,000 tonnes. 10,000 tonnes
represents only 16 days at full production capacity, and it
will be assumed for this study that the shipping cost from the
Pacific Northwest will be $50.00 per air dry metric tonne, and
. loading costs will be $4.50 per tonne. The same shipping and
" loading costs will be assumed for Australia, and an inland
cartage cost of U.S, $9.00 will also apply in the case of
Australia. The inland transportation cost from the Onsan area
is estimated to be 9,860 won per tonne ($17.00).

The table below shows the estimated mill net sales prices for
UKP per ADt for the various cases:

Korea Australia U.S, Canada

. Delivered cost to customer § 514 514 514 514
Inland transportation 17 5 5 5
Customs duty & charges, taxes,
letter of credit, etc. - 79 79 79
C & F price - 430 430 430
. Overseas freight 50 50 50
Loading charge 4.50 4.50 4,50
Insurance & selling charge 20 20 20
Freight from mill to port 9 0 0
D Mill net sales price, ADt 497 346,50 355.50 355.50
-114-
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15.3 Gross Return on Investment

' Based upon the mill net .sales price in Section 15.1 and the
manufacturing costs developed in Section 11.0, gross profit
calculations were calculated for operation at full capacity as
shown below:

Korea Australia California British

Colurbia
Mill net sales, § 497.00 346.50 355.50 355.50
ADt/a 210,000 210,000 210,000 210,000 '
Sales/a ($000) 104,370 72,765 74,655 74,655
Manufacturing Cost, $ 385.87 201.98 253.56 210.25
Manufacturing Cost/a ($000) 81,033 42,416 53,248 44,152
Gross Profit/a 23,337 30,349 21,407 30,503

Total investments and returns on investment were calculated as

below:
Korea Australia California British
Colurbia
Plant capital cost ($000) 146,000 212,900 157,200 173,800
Working capital before startup 12,000 3,300 3,200 3,100
($000)
Startup & Pre-operating costs 5,800 4,000 4,000 4,000
($000)
' Interest during construction 12,924 18,485 13,657 15,097 (
Total Investment 182,724 238,685 178,057 195,997
Gross Return on Investment, % 12.8 12,7 12.0 15.6
" The gross return on investment is not an accurate indicator of

profitability since it ignores depreciation and interest charges.
However, it should give a preliminary indication before more
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15.3 Gross Return on Investment (Continued)

sophisticated analyses are attempted. ©None of the above ROIs
indicate a viable enterprise, since the gross ROI should be

in the order of 24% in order for a project to be considered an
' attractive investment.

Since the preliminary gross ROIs were unfavorable, a calculation

was made to determine the effect of a $50/tonne price increase

on ROIs. '
British
Kcrea Australia California Columbia
Gross profit/a ($000) 33,837 40,849 31,907 41,003
Gross ROI, % 18.5 17.1 17.9 20.9
‘ These ROIs are still in an unsatisfactory range, although con-

siderably improved over the base case. A calculation was then
made for the effect of a $100/tonne price increase over the base

case:
British
Korea Australia California Columbia
Gross profit/a ($000) 44,337 51,349 42,407 51,503
Gross ROI, % 24.3 21.5 23.8 26.3
’ The above ROIs indicate that a product price increase of about

$100 per tonne would probably be required to bring the projects
into a favorable range.
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15.3 Gross Return on Investment (Continued)

. Evaluations were also made to determine the gross ROIs if the
mill capacities were increased to 800 ADt/d. These are shown
below:

British
Korea Australia California Columbia

. Plant Capital Cost 172, 8§ 251,170 185,380 205,180
Total Investment ($ 000) 213,012 280,773 209,481 230,085
Gross Profit/a ($ 000) 32,051 41,807 31,558 43,549
Gross ROI, & 15.0 14.9 15.2 18.9
The effect of a $50/tonne price increase at 800 ADt/d was also calculated: '

British
Korea Australia California Columbia
Gross Profit/a ($ 000) 46,051 55,807 45,558 57,549
Gross ROI, % 21.6 19.9 21.7 25.0
" The Australian case is burdened with high investment costs

because of the need to pipe effluent to the ocean for dispersal.
If the investment cost is arbitrarily reduced by $20 million

the ROI for the base case increases to 14%, and a $50/tonne |
price increase improves the ROI to 18.7%.

The high costs of imported raw material and fuel oil for the

Korean pulp mill destroy the profitability for this alternative.

If it were assumed that domestic pulpwood could be obtained at a (
" cost of $35 per cubic meter delivered to the pulpmill, and 4.8

cubic meters of wood were requir-ed per ADt of pulp, the raw material

costs would be reduced by $100 per tonne of pulp. Domestic pulp-

wood would also furnish the mill with hog fuel, which would save at
' least $30 per ADt in fuel cil costs. Total costs per ADt would

reduce to $256 per ADt., This would greatly enhance the profitability

of this alternative as shown below:

Gross Profit/a $50,610,000
n Gross ROI 27.7%
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15.4 Financial Statements

Financial Statements (Statement of Earnings, Source and
Application of Funds, Balance Sheet) are given in Appendix 4
for the following cases:

- Base Case, 210,000 ADt/a, for each location

- Base Case, plus $50 price increase for each location.
- Capacity Increase to 280,000 ADt/a for each location.
- $20 million capital reduction, Australia only.

15.5 Internal Rate of Return

Private investors and bankers are interested in the internal

rate of return of a project. For this study the equity return

at the end of 15 years has been selected as the index of internal
rate of return. The computer calculates the discount percentage
required to equate all of the increases in surplus cash to the
original equity investment. For a viable operation this percent-
age or IRR should be at least 12%. Listed below are the equity
returns for several alternatives considered:

British
Korea Australia California Columbia
Base Case (210,000 ADt/a) -2.37 -4.84 ~3.37 -0.11
Base Case plus $50 price increase 4.46 7.84 7.29 12,76
Capacity Increase to 280,000 ADt/a -1.67 3.24 2.38 9.06
$20 million Capital reduction to
Base Case -0,57
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. 16.0 SENSITIVITY ANALYSIS

None of the base cases was viable under the conditions

. existing at the time of the study, therefore an extensive
sensitivity analysis was not indicated. However, the effects
of increasing the selling price by $50 per tonne and increas-
ing the mill capacity by one third were investigated, as [
reported in the previous section. Increasing the selling
price was much more effective in improving profitability than
higher capacity. The combination of higher capacity and
higher selling price, as indicated by gross ROI, would bring
all of the alternatives close to the viable range. Of course,

‘. none of the adverse factors such as increased raw material
costs or increased capital cost were investigated. The Korean
alternative would becoine viable if supplied completely with
domestic pulpwood at $35 per cubic meter.
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17.0 SOCIO-ECONOMIC BENEFITS

' Only the Korean alternative would appear to produce benefits
of a socio-economic nature. The chief savings in foreign
exchange would be the net difference in annual cost for imported
pulp and the cost of imported wood chips.

Annual cost of pulp @ $430 per ADt - $90,300,000
Annual cost of chips @ $268 per ADt - $56,280,000
$34,020,000

However, this apparent savings would be offset by other costs
’ of imported materials such as fuel oil, and by interest and
principal payments on foreign debt:

Fuel oil costs 2@ $61 per ADt - $12,810,C00
Foreign loan repayment - $ 5,091,000
Interest on foreign loan - §$ 3,500,000

$21,401,000

The net savings in foreign exchange would be about
$12,500,000 per year. (

The construction phase of a pulp mill in Korea would produce
several benefits of a socio-economic nature. A considerable
’ portion of the detailed engineering would be done by Korean
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engineering companies, this would give employment to almost

. 75 engineers and technicians for two years, and would enrich
their knowledge and expertise in this field. The mill would
be built by Korean construction companies, giving employment
to as many as 1,500 construction workers at one time, and an

. average number of about 750 for a two year period. Valuable
experience would be gained in the practices used in pulp mill
construction.

Korean labor would be used to produce the structural steel [
and the other construction materials, including such items as
sand and gravel. Korean industry would produce a high percentage
of the major process equipment, including such items as the power
boiler, chip conveyors, dryer cylinders, evaporators, electro-
' static precipitator, lime kiln, and most of the pumps, motors
and electrical equipment. The experience gained in producing
the process equipment could be used to advantage in making these
items for export.

The number of new employees for the expanded mill would be
about 175. 1In addition to the multiplier effect these new
jobs would add to the Korean economy, the pool of pulp mill
workers experienced in startup and operation would be increased.

If the mill could be completely supplied with domestic pulpwood,
this would increase the savings in foreign exchange to about

$69,000,000 per year.

. The bark from domestic pulpwood would supply hog fuel to the
mill, this could result in a substantial reduction in the use
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of fuel for power generation and an annual savings in foreign

. exchange estimated at $6,000,000. The harvesting of domestic
pulpwood would require several thousand full time forestry,
transportation and pulpwood workers, a very valuable socio-
economic benefit to Korea.
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18.0 FINANCIAL SUMMARY

The preceding information in Sections 15, 16, and 17

indicate that under current conditions none of the base case
alternatives is economically viable. In recent months the r
costs of raw materials and energy have been rapidly escalating.

Capital costs have also been increasing at about 10% per year.

Interest rates in North America are 3 points higher than a

short time before. UKP pulp prices have also advanced,

but obviously they have not yet increased sufficiently to

overcome these rapidly escalating cost factors.

The Korean pulp mill alternative is particularly unprofitable
under the conditions of this study. The capital costs for

this alternative are the lowest, but the operating costs are
the highest. The cost of imported chips FOB the shipping point
has increased more than 60% in the last two months, and
constitutes 70% of the manufacturing costs.

The cost of fuel 0il in Korea increased 59.4% in January.

Korean interest rates also increased about 25% in January. The
mill net price of domestic pulp in Korea enjoys some substantial
advantage because of duties and taxes charged to imported pulps.
This artificially high mill net price gives the illusion of a
better profit and return on investment than is actually the
case. The equity return on investment shown in 15.4 gives a
truer picture of the lack of profitability.
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’ If sufficient domestic pulpwood could be supplied to the
proposed Korean pulp mill, it is probable that this operation
would become economically viable. It seems reasonable that
as much as $130 per tonne of pulp could be saved in wood and

. fuel costs through the use of domestic wood. The existing
Dong Hae pulpmill should alsoc be furnished with domestic

pulpwood, both hardwood and softwood. The Korean Government

should give the Dong Hae operation their strong assistance in

developing a supply plan for domestic pulpwoods on a sustained '

basis. A brief survey of Korea's forest resources in 1975*

indicated that self-sufficiency in pulpwood supply (including

waste wood chips) for an 800 tonne pulpmill could be attained
earlier than the 1991 date then considered possible by the
forestry authorities.

" * Pulpwood Availability Study for Korea Chemical Pulp Company
Limited, April, 1975: Reid Collins and Associates Limited,
Consulting Foresters and Engineers, Vancouver, British Columbia.
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The Australian alternative has the lowest operating costs
’ but the highest capital costs. This is actually the only
alternative that has an uncommitted wood supply that is in
place. The high capital costs could possibly be reduced, but
a substantial reduction is needed to bring this project into
’ a profitable range.

The California case suffers from the high cost of raw materials.
The price of these materials is set by the FOB export chip r
prices, and these have increased by more than 60% in the last
two months. As long as the North Coast Export Cooperative
can sell all their chips at today's high export prices FOB
Eureka there is no incentive for them to consider sales to
their own joint venture pulpmill at a lower chip price.
' Eventually this site might come back into the picture, but not
until the bullish chip market subsides.

The British Columbia alternative appears to be the best of the
four, although it also is not viable under today's conditions.
A larger mill should be considered for this site, perhaps
combined with bleached kraft production,

In all cases an equity funding of 30% was used. This requires
’ that the owners invest between 50 to 60 million dollars at the
initiation of an offshore project. This would seem to be a
large burden for most Korean companies to undertake, and it
would probably be necessary to consider attracting foreign
’ partners to help finance the project.
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19.0 CONCLUSIONS AND FZCOMMENDATIONS

1, Pour alternatives were evaluated for the production of
kraft pulp for Xorea:

Option A - Expansion of the Dong Hae pulpmill at Onsan, Korea
Option B - A new pulpmill at Beerburrum, Queensland, Australia
Option B - A pulpmill at Eureka, California, United States

Option B - A pulpmill at Ocean Falls, British Columbia, Canada

No suitable Option C opportunity (purchase of equity in an
. existing UKP mill) could be located for this study.

2. The Australian alternative has an uncommitted supply of
pulpwood available. All other alternatives are in a
competititive wood supply situation,

3. Satisfactory unbleached kraft pulps for sack kraft and
linerboard could be produced at any of the alternative
locations.

4. A nominal mill size of 600 ADt/d (210,000 ADt/a) was selected

for comparision of alternatives. The Korean domestic market
can support an unbleached kraft pulp mill of this capacity.
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S. Costs of raw materials and fuel o0il have escalated rapidly
. in the last two months, particularly with respect to the
Korean and Californian alternatives. Interest rates for
domestic loans in Korea are very high. All costs and
prices used for this study were at the January 31, 1980

' levels. '

6. The indicated manufacturing costs in U.S. dollars for the
four alternatives range from $202 per ADt for Australia '
to $386 per ADt for Korea. About 70% of the Korean
manufacturing cost is accounted for by the cost of imported
chips.

7. The indicated plant capital costs for the 600 ADt/d
] unbleached kraft pulpmills range from U.S. $146,000,000
for Korea to $213,000,000 for Australia. The shared use of
existing facilities for the alternatives in Korea, California,
and Canada reduced their capital cost requirements. The |
Australian alternative was an entirely new mill and also
required an expensive effluent pipeline.

8. Because of duties, taxes, ocean freight and other costs for
imported pulps, the indicated mill net selling price for
' UKP produced in Korea is about $145 per tonne higher than
the mill net selling price for UKP produced offshore.

9, The gross return on investments for all alternatives under
' base case conditions are in a low range and would indicate
non-viability under those conditions.
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. 10. Viability of all alternatives is improved most by an
increase in selling price. Increasing the capacity of
each alternative to 800 ADt/d also improves viability.
A combination of increased selling price by $50 per ADt and
. increased capacity to 800 ADt moves each alternative close
to the viable range.

11, The Korean pulpmill alternative would become economically
viable if it were possible to be supplied with domestic [
pulpwood at $35 per cubic meter instead of imported chips
at $56 per cubic meter. Fuel cost savings of about $6,000,000
per yvear are indicated if the hog fuel produced in bark
removal were used for steam generation. There are consider-
’ able socio-economic benefits to Korea in the event that a
pulp mill could be built there.

12, Under the conditions that prevailed at January 31, 1980,
and within the constraints of this studv, none of the four l
alternative cases for manufacture of UKP should be considered
for implementation.

13. With the approval, assistance and financial support of the
‘ Government of the Republic of Korea, a concerted effort
should be made by the Dong Hae Pulp Company and the Ssangyong
Paper Company to develop a long range program for the
procurement and sustained supply of domestic softwood and
hardwood pulpwood. When the economics and schedule of
" domestic wood procurement are available, the economics of
the Dong Hae pulpmill expansion should be reconsidered.
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. 14, Further contacts and investigations are warranted with
the B.C. Cellulose Company, owners of the Ccean Falls
Paper Company. If the wood supply and wood costs for this
mill can be firmed, it appears that this site would have
. interesting development opportunities for bleached and
unbleached kraft pulps. The Ocean Falls Company is
presently engaged in a program to define their wood supply
potential. . '

15. Further studies should be made for the reduction of
capital costs at the Australian mill. The low operating
costs indicated for this mill and the uncontested wood
supply make this an attractive possibility for a joint
. venture providing the capital costs can be reduced.
Specifically an alternative to the effluent pipeline should
be studied.

16, Communications with the North Coast Export Company
(California) should be maintained. In the event that chip
export prices become too expensive for the Japanese market,
there could be a decision to manufacture kraft pulp at the
Eureka site and there would be an opportunity for a joint

' venture,
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APPENDIX 1: Training Program for UKP Expansion
of the Dong Hae Mill

In the event that Option A (erection of an unbleached kraft
softwood pulp mill alongside the Dong Hae bleached kraft
pulpmill) should be selected for implementation, a training
program should be carried out for the personnel involved.

The present Dong Hae bleached kraft operation will have been

in operation for several years at the time of startup of the
unbleached kraft operation. The management, supervisors and
operators of the Dong Hae mill should have gained considerable
experience in operating a kraft mill by the time the UKP operation
starts up, and the extent of the required training program would
take this into consideration. For this reason the training
program would be designed primarily to benefit the 150 new
operators and the 25 new salaried employees.

The existence of the operating bleached kraft pulp mill at Onsan
would provide an excellent opportunity for "hands-on” training
of the new operators and supervisors. The equipment in the UKP
expansion would be very similar to that in the present mill,
except no bleaching equipment would be involved.

Training should be conducted in the Korean language by selected
members of the Dong Hae staff. However, it is recommended that

the services of a professional trainer be engaged to insure that
the most effective training methods are used, and that the content
and scheduling of the training program are appropriate to the needs
of the expanded mill., Professional training services are available
from engineering consultants and from individuals who specialize

in this activity.
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It is envisioned that the training program would follow a
schedule such as that suggested below:

Phase 1 - 24 Months Before Startup

1. Engage services of professional trainer
2. Complete organization chart and job descriptions.
3. Identify training needs and organize training plan.

4, Draw up schedule for hiring new employees based on
training needs prior to startup.

5. Commence training manual planning and preparation.

Phase 2 - 18 Months Before Startup

l. Commence course in training methods for selected Dong Hae
personnel who will conduct the training program.

2. Commence preparation of operating manuals for mill depart-
ments. Preparation to be done by Dong Hae staff under
guidance of the professional trainer.

Phase 3 - 12 Months Before Startup

1. Commence safety manuals

2., Set up maintenance systems and record keeping.

3. Commence to set up departmental data sheets and records
system,
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Phase 4 - 9 Months Before Startup

. l. Commence new operator and supervisor classroom training
sessions in process, operating techniques and safety.

2. Commence new operator mill visits to plant under
' construction for familiarization with equipment, pipeline,
etc.

3. Commence accounting procedures and record keeping systems
for purchasing, inventory, cost control, stores and /
accounting.

Phase 5 - 0 to 6 Months Before Startup

1. Conduct "hands-on" training of new operators in existing
mill.

’ 2. Complete all manuals, records systems, etc.

3. Complete the setup of all laboratory facilities and testing
procedures., Train testers, set specifications for raw

materials, materials in process, and finished products.

4., Organize operating and maintenance crews.

Training in all cases would be conducted by mill supervisors and

operators under the guidance of the professional trainer. All
. facets of mill operations would be covered in the training

program, and *the inter-departmental relationships explained.

In depth departmental training would be conducted for operators

of the various departments. All operators would be trained in
' elementary aspects of instrumentation, fluid and gas flow in

pipelines, pumps, motors, electric circuits, electrical starters,
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and circuit brzakers, simple chemistry pertaining to the process
' and operations and maintenance of departmental equipment.

Although the above training program is suggested for the eépanded
Dong Hae mill, the remarks are equally applicable to the cases

. under Option B. In these cases arrangements would be made to
conduct the mill operating training at other mills.
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2.1

Appendix

Process Steam Requirements

2.0

HEAT BALANCES

Location: KOREA AUSTRALIA
Digester type: Batch Continuous
Dryer type: Cylinder Airborne
No. of Evaporator effects: 6 6
Black Liquor solids kg/d: 967,000 903,600
Power Boiler fuel 0il Hog Fuel-Coal
kg/t kg/h kg/t kg/h
4.5 kg/cm2
Digesters 300 7,500 - -
Brown Stock Washing 100 2,500 100 2,500
Evaporators 1,720 46,900 1,330 37,000
Machine Room 2,150 53,750 250 6,250
Recovery Air Heater 400 10,000 400 10,000
Stripper 110 2,750 110 2,750
Heating & Ventilating 300 7,500 200 5,000
Miscellaneous 1,000 750
131,900 64,250
12.5 Kg/cm2
Digesters 1,950 48,750 1,460 36,500
Evaporator Ejectors 15 375 15 375
Recovery Air Heater 240 6,250 240 6,250
Shatter Nozzles 40 1,000 40 1,000
Machine - - 1,700 42,500
Miscellaneous 625 375
57,000 87,000
60% Condensate return: 113,300 90,750

CALIFORNIA
Continuous
Airborne
5
967,000
Hoq Fuel
kg/t kg/h
100 2,500
1,820 50,600
250 6,250
400 10,000
110 2,750
250 6,250
___150
79,100
1,565 39,125
15 375
240 6,250
40 1,000
1,700 42,500
___750
90,000
101,500

January

- Yearly Averages for 600 ADt/d Production

, 1980

BRITISH COLUMBIA

Continuous
Airbhorne
6
957,100
Hog Fuel-0il
kg/t kg/h
100 2,500
1,410 39,200
250 6,250
400 10,000
110 2,750
500 12,500
750
73,950
1,550 38,750
15 375
240 6,250
40 1,000
1,700 42,500
125
89,000
97,800




10,000 -4 196,600

=-790
64 kg/cm?
4550¢C
POWER 16,000 kW
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29,800
DEAERATOR
h-144
2 2
CONDENSATE 12.5 kg/cm 4.5 ka/cm
PROCESS PROCESS
STEAM STEAM
113,300 57,000 131,900
h-100 h-666 h-657

ALL FLOWS IN kg/hr

P.4651A - UNIDO - KOREA
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156,150

79,800

h-713
76,350

6,900

h-680

5,200 :>
24,200
DEAERATOR
5-144
CONDENSATE 12.5 kg/em® 4.5 kg/cm?
PROCESS PROCFSS
STEAM STEAM
90,750 87,000 64,250
h-100 h-666 h-657

SECTION 2

ALL FLOWS IN kg/hr

P.4651A - UNIDO - KOREA

SITE - QUEENSLAND
YFARLY AVERAGE

15/01/80 A.G.H,
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HIGH PRESSURE
.. STEAM TO

TURBO-GENER-
64 kg/cm ATOR

455°C 127,300
h-790

FROM TURBOGENER~
ATOR
- & 90,000
) h-666
FROM TURBOGENER-
ATOR
8 ol - : 91,800
h-657

12,700
DEAERATOR-
h-144
ALL FLOWS IN kg/hr'
P.4651A - UNIDO -~ KOREA
CONDENSATE 12.5 kg/cm? 4.5 Kg/em?
PROCESS PROCESS SITE - EUREKA, CALIFORNIA
| STEAM STEAM
101,500 90,000 79,100 YEARLY AVERAGE
h-100 h-666 h-657 | -
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39,850
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10,000 : r 50 kg/cm h-747 3700¢C
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370°¢c

74,000

59,700

30,450

h-683

9,900

)

26,100

DEAERATOR
h-144

CONDENSATE

12.5 kg/cm?

PROCESS

STEAM
97,800 89,000
h-100 h-666

4.5 kg/cm?

PROCESS
STEAM
73,950
h~-657

SECTION 2

8000 kW HYDROELECTRIC
POWER IS AVAILABLE

____ALL FLOWS_IN ka/hr ,

P.4651A - UNIDO - KOREA

SITE - OCEAN FALLS
YEARLY AVERAGE

15/01/80 A.G.H.
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MUST START TOGETHER) PERIODS — - S E C T | 0 N 3 T




APPENDIX 5

FINANCIAL STATEMENTS

sSimons

HAS 72395 )¢




NNIIN-rDREA JASE 1 NA0EA MILL Jan janq BASE CAae - 1/02/80
. 1 Pd 3 ’c | 6 7 4 9 10 11 12 13 16 15
STYATEWENT OF FAGYINGS
FISCAL YF AL 1940 158 IRLEF RLER) 1944 1905 1986 1987 1988 1949 1990 1991 1992 199) 1994
PEVENIE FRANY SALES - - - TH2TH 93933 106370 106370 104370 106370 104370 106370 106370 104370 106370 106370
ADEQATING €SS - - - 6IA3] 73360 w1033 H1033 81033 KI1033 B1033 981033 KINnI3 H10313 HB1033 HI03D
GDACSS DL )T - - - 16627 20573 23337 23337 23337 23337 23131 23337 23337 23337 233137 23337
TSI I IS T I I T T I T T RIS I ST I N I I I T T IS ST ST R I NI T I NI TN T LSS IS T E T AR TN e E R e RN wEfelSEESET
RFVFNUT DFDICTIDNSG
N ORI CIATION - - = . 1Q8IA _LOKTA_ 10878 _ 10878 1068 10628 10629 10628 (0629 10628 1062R 10628
IVIEDFEST OM HEat - - - 22305  2S1hR 27443 295H7 31811 36311 37398 41209 45915 51724 SABYT 87752
AVORT. NF OFE _CHADGES - - 1160 1160 1160 1160 1160 - - - - - - -
AMIT. CONCST. INTEDEST - - - 1A92 18972  1HYZ 1892 18Y2 1892 1892 1892 1892 1892 - -
TOTAL NEDUCTIOVC - - - 362596 39098 41373 643517 65492 46R32 69913 353730 SRARGIS 64244 69525 TAIHO
FAIVINASG MEFORE Tax - < T LT T 19829 —1h828 Z1R036 -201AD -22156 -23694 -26581 -30392 -35098 -60907 -46187 55043
TNCOME TAXES - - - - - - - - - - - - - - -
:::::::::::!:::::::::::::::3:::2::::=======::====:====:======:=======!:==='========2=====ﬂ======'—'====3=!==
NET FARNINGS - - ~  =19R29 -1H52% -1H036 -20180 -22156 -23496 -2658] -30392 -35098 -40907 -46)R7 -35043
1




FISCAL YFAR

SNINCE OF Fuuns

N T FALUNINGS

TAX DEFFLDAL
PQTCIATIDN AMNRT
SrLF OF COWaNYy Cuanf e
LNNG 1EPMm L 0AN

SUNKLT TFm RANY | ANS
ACCR. N WOILING CAV,
WP, IN QU2 YIS CASH

mnyaL

AP TCATION OF FUNDS

FIXED ASSETS
CNNSTRPCTION  INTERE ST
1EQM NFAT 2 PAYMENTS
NEEEDLED (C-ADAFS
SHNRY TERM HANR LOAMS
IVVINFNNS

TMNCO, M WORCING AP,
TMCR, M SURZLUS CASH

TNYAL

i 7’ 3 " 5 [ 7 A 9 o 1] 12 15 16 15
19n0 Yoy | R L ' R1IR} 1984 194> 1986 1987 1988 19R3 1990 1991 1992 19913 1994
- - - ~13R29 -1U3P5 -1A006 «20180 =22154 23694 -2658] =301392 -15098 -40907 46187 «5504)

- - - 13930 13930 13930 13330 16H0 12520 12520 12520 12520 12520 1062R 1062H
21900 Yw6) S N SO . SOOI RO - - - -

- 47574 RAITAAH - - - - - - - - - - - -

- - - SAIY 2173 19¢ha  1992R 20052 272552 25633 29450 34156 39955 47138 3599)
21900 77035 _A3ITHR__ - 165718 15178 13AT7AR_ 1]578 11574 11579 11578 11578 1IS78 1)578 11574
21900 73000 S}100 - - - - - - - - - - - -
T 40135 \4BPR_ - s T B LSS L U S S

- - - - 11578 11578 11S7R 11S7H  1IS7A 11574 11578 11578 11578 11874 1574

- - 3800 - - - - - - - - - - - -

- - 12000 - 5000 36N 2100 - - - - - - - -
21900 7703% R)ITHA - 1657TR 15178 13ATA 11578 JI1S7TH 11579 L1578 11578 11578 11578 1578

AT e Y




- e —

e e —— e t——

INIIN-KOF A “ASE } <nRE A ML IaM 90 - 7702/80
1 2 3 ¢ 5 o] . ol 9 10 11 12 13 loe 1>
PRD-FNIMA MALANCE b T
FISCAL YFaAP j1uso IRLY ] 1982 1943 1986 1915 1984 1987 1988 1933 1990 1991 1932 1993 199«
AGSETS B _ e }
ANICING CAOTT AL RF ™D - - 12600 12000 7000 20600 22700 227100 22700 227100 22700 22700 22700 22700 22700
CESH SURPL IS - - - - - - - - - - - - - - -
TIXFD) ARSEIS Sl900 V4500 165900 146000 146000 166000 146000 146000 146000 146000 146000 146000 1646000 146000 145000
- ACCUM, NEPAIECAYTION | - - - 10ATR 21756 32634 431517 541640 64768 75395 BH024 96652 107280 11790R 12RS36
NEODECTATFN DL AYT 21900 26900 144000 133122 124266 113366 102688 91860 RI2I? T7060% 359976 40348 JHT20 28092 17464
NTY O CONSTE, INTFREST - «03% 18326 17030 15139 13246 11354 462 1569 S6T7 37185 1892 - - -
NET NEFFREED CHADRES - - SHOD_ 46k&0 3480 2370 1160 - —. v .- - - - -
TNy - 21900 9P93S JR27 e 16RTII 159867 149532 137702 1264022 111501 9898 86461 73940 61420 50792 ﬁnlb“
I 232 A S 2 32t 2 I 22ttt it 2t 2ttt i 2t i 2ttt i ittt it i ittt sttt ii i ittt

- GAYY 27077

4h356 HA2BI

85335 10ARARA 134527 163977 19A133 238098 285236 36)22%

43574 I?7ib? 127362 127362 127362 127362 127362 127362 127362 127362 127362 127362 127362 127362

- 11578

23157 24715

Aﬁ}%?h IZ?}hZ 127302 1157186106205 92627

4h313 STR92 69470 81049 92627 106205 115784 127362
8104969470 57892 46313 34735 23157 11578 -

- e e T - = W O e 48 e . e W e W P P P = W S T W e D e . e P W e T S v e T D T e O e W e W e

61574

55361

1273672 133261 le2ush

553601 55361 _ 55361

- =19829 -3R154

150561 158910

99361 S336)

=56330 -7165i70

167386 178158 192413 210291 232858 2612355 2968]6 J4l229

95361 55361 _ 55361 _5536}) 55361 55361 5536) 5536}
“9R726-1272218-148799-179192-210290-255197-301384-356427

R R R e R e e i 2

SUNDY TFOM | DANS -
LONG TFRM L NANS -

- DOINCIPAL RETIRED -
NET LONG TERW DERT -
WFEIDFNP TAXTS -

TOTAL LA IvIeEs -
SHAAIS CAPJTAL 21909
FETAINED FARNINGS -

SHADEHOLDER FUIITY 21900

TOTAL ) 21900

EAR LY

ing o

5>361 35532 17007

-1029 -2120R

-43362 -hARYT -9363A8-123R30-158928-199835-246023-301066

1A2723 16B793 ]S59RRI 169332 137702 126022 111501  989H] B646Q TI960 61420 50792 60164

:—.—::::::3::::::::::::::.—::t::::::::::::::‘_-_::::::::::::::::::2::2:‘:::2::::2:::22!: === TESTITESIgEIeTReET
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VINT1DO-KORE A

CASE 2 &

PRO-FDIMA BALANCE SHEFTY

- . = - " -

F1sCalL YEAR

. ASSFTS

_ WORKING CAPITAL RFQ'D
CASH SURPLUS

FIxEN AssEYS
- ACCUM, DEPRECIATION
. NFpRECIATED panT

NFT CONSTR, INTERFST

NET DEFFRRED CHARGES
. 1018

‘- LTARILITIES AND EQUITY

( SHORY TERM LOANS

: LONG TEWM LOANS

. - PRINCIPAL RETVIRED
NFT LONG TERM DEBY
NFFERRED TAXES

. TOTAL LIARILITIES

SHARE CAPITAL
' QFE TAINED EARNINGS

SHAPEHOLDER EQULITY

TOTAL

USTRALLA MILL  Jav.luan  JASE  AsE 08/02/80
1 2 3 4 S 6 7 8 9 10 11 12 13 14 15
1940 1981 1982 1983 1984 1985 1986 1987 1988 1983 1990 1991 1992 1993 1996
0 0 3300 8A00 10400 11500 11500 11500 11500 11500 11500 11500 11500 11500 11500
(1} 0 0 0 [/} 0 0 0 1] 0 0 [1} 0 0 611)
31800 13R4g0Q 212900 212900 212900 212900 212900 212900 212900 212900 212900 212900 2129090 212900 212%p0
0 0 0 15967 3193% 47902 63870 79837 95805 111772 127740 143707 159675 175642 191610
31800 13R4a0 212900 196933 180965 164998 149030 133063 117095 101128 85160 69)93 53225 37258 21290
0 624) 18685 16637 147RAR 12940 11091 Q2463 13946 5544 3697 18649 0 [/} (1]
0 0 4000 3200 2600 1600 800 0 0 0 0 0 0 0 0
JA1IR00 14264 2IRBAS 225569 208553 191037 JT7242) 153805 135989 118173 100357 B2S4) 64725 48758 369903
s N T N T I T ST S T N I N N T N N S S Y R T S N I I T T T R R P T P P T E N P I RS R P P R E R E PRSP EEEE RN IECEREY
[ 0 0 5188 16810 23313 27542 30376 31636 131153 28794 24332 17516 8066 0
0 706B2 166727 166727 166727 166727 166727 166727 166727 166727 166727 166727 166727 166727 166727
0 0 0 0 15157 30314 4567) 60628 75785 90942 106099 121256 136413 151570 166727
0 70682 166727 166727 151570 136613 121256 106099 90942 TS7RAS 60628 45471 303164 15157 0
0 0 0 (4] 0 0 0 0 0 0 0 829 2741 6717 1182)
0 70682 1AAT27 171916 168379 159726 148798 136474 }22578 ]06938 89421 70632 S5057) 29937 11821
31400 71959 71959 71959 71959 71959 71959 71959 71959 71959 71959 71959 71959 71959 71959
0 0 0 -183046 =31785 -406648 =-4B81335 =54628 -5B548 -60726 -51023 -60050 -57805 ~-53139 -~46877
31800 71959 71959 S3655 40176 31311 23624 17331 136311 11235 10936 11909 14154 18820 25082
31800 142661 2396105 225569 204553 191037 172621 153805 135989 118173 100357 B8254] 64725 4ATST 36903
4254 3 A0S 2 2222232 2 22 2+ 2 22 22 222 2222222 22222 2Rttt it il iiiiiiiiiitiiiitid




Taet

(‘~

e

v w ed w i w e w
INTIO-KOREA CaSE £ AUSTRALIA MILL JAaN. 1980 HBASE cAJ™ 08702780
) 1 e a 4 s 6 ? 8 9 10 11 12 13 16 15

CASH FLOW STATEMENY

FISCAL YFAR 1980 19R) 1982 1983 1984 1985 1986 1987 1988 19839 1990 1991 1992 1993 1994

SOURCE OF FUNDS
NET EARNINGS 0 0 0 -19306 -136A1 -BRKI -768R =6293 -3919 -2176 -299 973 2245 4667 626)
Tax DEFERRAL 0 0 0 Q 0 0 0 0 0 0 0 829 1912 3975 5105
DEPRECIATION _ AMORT, 0 0 0 1esle 1He6le 18616 18616 1Rsl6 178le 178ls 17Ble 17816 17816 15967 15947
SALE OF COMMON SHARES 31R00 40159 0 0 0 0 0 0 0 0 0 0 0 0 0
LONG TERM LOAN 0 T706R2 95045 0 0 0 0 0 0 0 0 0 0 0 0
SHORT TFRM BANK L OANS 0 0 0 5188 11622 6506 4229 2836 1260 0 0 0 0 0 0
DECR. IN WORKING CAP, 0 0 0 0 0 0 0 0 0 0 0 [} 0 0 0
DFCR, IN SURDLHS CASH 0 n [} 1] 0 L] 0 0 0 0 0 0 0 0 0

ToTAL 3)1R00 }lohal 96045 5500 16757 16257 15157 15157 15157 15640 17517 196]9 21973 24609 27333

APOLICATION OF FUNDS
FIXED ASSETS 31800 106600 74500 0 0 0 0 0 0 0 0 0 0 0 0
CONSTRUCTION INTERESY 1] 624] 14265 0 ) 0 1] 0 0 0 0 0 0 [} 0 0
TFPM DEBT EPAYMENTS 0 0 0 0 15157 15157 15157 15157 15157 15157 15157 15157 15157 15157 15157
DFFERRED CHAQGES 0 n %000 0 (1] 0 0 0 0 0 0 0 0 0 [
SHORT TEQM RANX LOANS 0 0 0 0 0 0 0 0 0 483 2360 4462 6816 96453 8064
DIVIDENDS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
IvCR, IN WORKING CAP. 0 0 3300 5500 1600 1100 0 0 0 0 0 0 0 0 0
IVCR, IN SURPLUS CASH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4113

TOTAL 31800 110A41 96045 5500 16757 16257 15157 15157 15157 15660 17517 19619 21973 264609 27333

S




FI1SCAL YEAR
REVENUE FRO% SALES
OPERAY ING COSTS
GROSS PROFIT
REVENUE DEDUCTIONS
NEPRECIATION
INTEREST ON DERY
AMORTY. OF DEF .CHARGES
AMORT, CONST.INTVERESY
TOTAL DEDUCTIONS

EAQNINGS PEFORE TAX
INCOME TAXES

NET EARNINGS

JAN.19R0 HRIE Crs3E 13702780

) 2 R 4 5 6 7 8 9 10 1N 12 13 16 15

1980 19R) 19A2 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
0 0 0 55991 67190 74655 74655 T4655 T4655 714655 74655 74655 74655 74655 74655
0 0 0 42797 69067 S324B 53248 53268 5324RA 53248 532648 532648 53208 53248 S5324h4

0 0 0 13194 18122 21407 21407 21407 2Pleg? 21607 21407 21607 21407 21407 21407

2 3 s 2 552383322 2 4 22 2 2 2 2 2 2 2 L 2 i it i it ittt ittt il iRl il il i il it Rlil ittt
0 0 0 2518) 12759 12759 12759 12759 }2759 12759 12759 12759 6716 673 673
0 0 0 156419 16659 16461 156820 15107 16303 13396 12373 11219 9930 8552 7010
0 0 0 800 a00 800 Boo 800 0 ] 0 0 0 0 0
0 0 0 1366 1366 1366 1366 1366 1366 1365 1366 1366 1366 0 0
0 0 0 42766 31584 31366 230745 30032 28427 27520 26497 25364 18011 9226 7683
0 0 0 -29572 -13662 ~9959 <9337 -8624 -7020 -6113 -5090 -39137 3396 12182 1372¢
0 0 0 0 0 0 0 0 0 0 0 0 1868 6700 7548
TN T s E T TS N oI T R TN N T I S T I S T T T T S E NI e I I I T I I R TS R I S NI IS SR E S IR ER I
0 0 0 -29572 -13462 <9959 <9337 -8626 -7020 -6113 -5090 -3937 1528 S48 6176

-




O r————

b s o e ——. s m— T

- ——

UNIDD-KOREA CASE 1 CALIFORNIA MILL

T T T R R R L A P L L R e L R e R P e e L e AL e R L L 2L

CASH FLOW STATEMENT

FISCAL: YEAP

SOURCE OF FUNDS

- - -——— -

NET FARNINGS

TAX DEFERRAL
DEPRECIATION _ AMORI.
SALE OF COMMON SHARES
LONG TERM { 0AN

S-JRT TERM BANK LOANS
DFCR. IN WORKING CAP,
DECR. IN SURPLUS CASH

TOVAL

APPLICATION OF FUNDS

FIXED ASSETS
CONSTRUCTIDN INTEREST
TERM DEBRVT REPAYMENTS
DEFERRED CHAQGES
SHORT TERM BANK LOANS
DIVIDENDS

INCR. IN WORXING CAP.
INCR. IN SURPLUS CASH

- vap

1980

IS LY

[0

1984

- " - - - . T . W e W e T W e

13702780

1528 5482 6176
1868 6700 7548
8082 671 673

- " - = - " e W e P Y e P T Y Y S e T W R T P e e R e S D P D SR T e W T e P W v e

2600
0

1130

[-R-N-R-N- R Y- X-]

11307

1130

occceowooC

0 c 0

0 0 0
11307 11307 11)307
0 0 0

171 1548 3091

0 0 0

0 0 0

0 0 0

R R O R e Ly X T T P e A o e R L e T L A D R e N L L P Y PP L R P PRSI P A L R L L L e L 2]

23600

Al697

JAN. 19A0
3 o
1962 1983
0 -2957°2
0 0
0 27347
0 0
72760 0
0 8225
0 0
0 v
72760 6000
55000 0
10560 0
0 0
4000 0
0 0
0 0
3200 6000
0 0
72760 6000

13907

CASE
6 7
1985 1986
-9959 -9337
0 0
14925 14925
0 0
0 0
6541 5720
[} 0
0 0
11507 11307
0 0
0 0
11307 11307
0 0
0 0
0 0
200 0
0 0
11507 11307

11307

11307

11307

11307

11307

11478 120655 16398
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UNTDO-KOREA CASE 3 CaLIFORNIA HlLL

PRO-FORMA BALANCE SHEEY

FISCAL' YEAR

ASSETS

WORKING CAPITAL RFQ"D
CASH SURPLUS

FIXED ASSFTYS
- ACCyYUM, DEPRECIATION
DEPRECIATED PLANT
NET CONSTR, INTEREST
NET DEFERRED CHARGES
ToraL
LIARILITIES AND EQUITY

- - ———_— -

SHORT TERM L OANS
LONG TERM LOANS
- PRINCIPAL REYIRED
NET LONG TERM OEBRT
DEFERRED TaAXES
TOVAL: LTABILITYES

SHARE CAP]ITAL
QF TAINED EADNINGS

SHAQEHULOER EQUITY

ToTAL

JAN.1980 BRIE CASE 13702/80

1 2 3 4 S 6 7 8 9 10 11 12 13 16 15
1980 1981 1982 1983 1984 1985 1986 1987 1988 19R9 1990 1991 1992 1993 1994
] 0 3200 9200 1iAgn 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
23600 102200 157200 157200 157200 157200 157200 157200 157200 157200 157200 157200 157200 157200 157200
0 0 0 25108) 37940 SO07p0 61459 76218 BB9TT7 101736 114495 127254 133970 134643 1135317
23600 102200 157200 132019 119260 106500 93741 80982 68223 55664 42705 29946 23230 22557 21883
0 97 13657 12291 10926 9560 8194 6829 5463 4097 2731 1366 0 o 0
0 0 4000 3200 2400 1600 BOO 0 0 0 0 0 0 0 0
23600 105297 178057 156710 lbhlBS 129660 114736 99811 85686 71561 57437 43312 235230 24557 33883
R R R e i it b A N N R i i T P T R R N T R I T P T T I I XY ]
0 0 0 8225 20669 27210 32930 37936 42139 45434 47706 4BA2S 4B6SS 4T)0T 440)6
0 51619 1264379 1264379 126379 124379 124379 124379 124379 126379 124379 124379 126379 124379 124379
¢ 0 0 0 11307 22616 233922 65229 S6536 678413 79150 90457 101765 113072 126379
0 S1619 12b3?9 126379 113072 101765 90457 79150 67843 S6536 45229 133922 22814 112307 0
0 0 0 0 0 0 0 0 0 0 0 0 1868 8568 16116
0 S1619 1264379 132604 133740 128976 1233A7 l|7086 10998? 101970 92935 82747 73137 66982 60132
23600 53678 53678 $3678 S3678 53678 S3678 53678 S36TAR S3678 53678 53678 53678 S3678 SI67H
0 0 =-29572 -63033 -52992 -621330 -70956 -71976 -864086 -89176 -93113 -91585 -B86]103 ~79927
23600 S367TR 53678 24106 10645 686 -8B65] -17276 -26295 -30408 -35698 =39435 -37907 -32425 -26249
23600 105297 178057 156710 164385 129660 114736 99811 85686 7156) 57437 43312 35230 36557 33881
T TS TE ST T RS I D TS N T T I R N T N T NI T S R T S T T I E T S T I TS EE I SR TN S E SRS NN G Y

[P




_ . INTDO-KOREA  CASE & 8.C. MILL  JAN,I9KD DAsE Cnss 08702780
- - t
1 bd 3 3 S 6 7 a 9 10 11 X4 13 14 15
STATEMEMT OF FARNIMGS
[ FISCAL Yranw 1940 198} 1982 1983 1986 1985 1986 1987 1988 19R3 1990 1991 1992 1993 1994
REVENUF FrOM SALES n 0 0 5599) 67190 74655 74655 74655 74655 74655 74655 74655 74655 74655 14655
NPFRATING €0SI1S (i] 0 0 35HT3 40R6e) 66152 644152 46152 64152 644152 46]52 46152 64152 644152 44)52
e m e e e e v m e mm e m e m e mm e e ——————— o = e e e o e e e e -———
6R0SS DROF T 0 0 0 20117 26349 30503 30503 30503 30503 30503 30503 30503 230503 30503 3050)

Cr TN S NS T T T TS T T I I T T N R I I SN T NN S N C I r ST N T I S ST T T N T R T T T T T N N C R PN EESEITESSSISISIESRIEIZERS

' RFVENUE DEDUC TLOMS

DFPRECIATION 0 0 0 13915 15915 15915 15915 15915 15715 15715 15715 15715 157}1S 1565 1565

IVTEREST ON DFRY 0 0 0 16551 17016 156465 16116 12148 ]0455 896) 7468 5974 4481 2987 16494

N, AvDRT. OF DFF.CHARGES 0 0 ] A00 ano 800 800 800 0 0 0 0 0 0 0
AMORT, COMST.INVERESY 0 0 0 1510 1510 1510 1510 1510 1510 1510 1510 1510 1510 0 0

\ TOoT6L DEDUCTYIONS 0 0 0 36776 35260 34090 32339 30373 27680 26186 24692 23199 21705 4552 3059
FAQRMINGS BEFORE 7TAX 0 0 0 -14657 -8RA9) <3587 -182136 130 20823 4317 5811 T304 B798 25951 27444

IVNCDVME TAXES 0 0 0 0 0 0 0 59 1271 19¢4¢) 5923 989%F 10587 11960 12654

R ST TS S TN rT M T I I I T TN rT S R T I I I N T I T N T I T I N NS TSN T S N E N I T R R T N R I T I TE S EZ EEY S EIR S ELES SN ENETEEEE S

NET EARNINGS 0 0 0 -14657 -8R9] -3587 -1836 72 1553 2376 -112 <2587 -178% 13990 1479])




96€91 6SSSl SE%S1  L2€9%1 1ed€tl 29512 u%002 sScul 6RE91 8C99l 99081 009S 96céL  1wgoe 00192 viug
606€ 601¢ 60862 tel2 LTI $606 209¢ L9229 0 0 0 0 v 0 0 HS¥D SMduNS NI *udinl
0 0 0 0 0 0 0 0 0 0s 0092 00YS oule 0 0 *d¥d ONIN4OA NI *udwl
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 SUNIGIALG
0 0 0 0 0 0 0 2991 2%96€ 29 le 0 0 0 0 0 SNVUT WNVH w3l LE0-S
0 0 0 0 0 0 0 0 0 0 0 0 00Uy 0 0 $398VK) (1883430
99921 94421 94921 94421 99921 §9n21 ynn2l 9on21 99921 994921 94821 0 0 v 0 SININAVGIE 1430 wnost
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WOAKING CAPITAL REQ™D
CASH SURPLUS

FIXED ASSETYS
- ACCyM. DEPQECIATION
DEPRECIATED 2L aMY
NET CONSTP, INTERFSTY
NFT NEFERRFD CHARGES
TOTAL
LTARILITIFS AND EQULTTY

SHORT TFRM LOANS
LDONG TERM LOANS
¢ - PRINCIPAL RETIRED
NFT LONG TERV DESTY
DEFEQRED TAXES
TOYAL LIARILITIES

SHARE CAPITAL
QF TAINED FARNINGS

SHACPEHOLDER EQUITY

«Cou MILL  JBN19RG BARSE  CASE NA’02/8
1 ? 3 4 S 6 7 8 9 10 n 12 13 16 15
1980 19R1) 1982 1983 1984 1945 1986 1987 1988 1989 1990 1991 1992 1993 1994
0 0 3lvo 8700 11300 11350 11350 1135 11350 11350 1135 11350 11350 11350 11350
0 0 0 0 0 0 0 4247 11R49 2096435 22339 24530 27519 30628 34536
26100 113000 173800 173800 173R00 173800 173800 173800 173800 173800 173800 173800 173Rp0 173809 1738g0
0 0 0 15915 31830 47745 63660 79575 95290 1110035 126720 142635 158)50 159715 161280
26100 113000 173R00 157885 141970 126055 110140 94225 7RA510 62795 47080 31365 15650 14085 12520
0 364} 13097 13587 12078 10568 9058 7548 6039 4529 30)9 1510 0 0 0
0 0 4000 3200 2400 1600 800 0 0 0 0 0 0 0 0
26100 1164641 195997 183372 167740 149573 13134R 117371 107748 99619 83788 6R75S Su4519 S6063 SB408
F T N T I S TSI T ST I N ST I NI T S T E SN R T C I T ST T SIS S E O T IR T S I S C R S T T T T NS rEEEESCSEESEESEESRRSETEESR
0 n 0 2033 7745  S6p4 1662 0 0 0 0 0 0 0 0
0 S7356 136909 136909 136909 136909 136909 135909 136909 136909 136909 136909 136909 136909 1358909
0 0 0 0 12046 24893 37339 49785 62232 74679 87126 99570 1312017 124663 136909
0 S7354 136909 136909 126463 112017 99570 87126 76678 62232 GITPS  3ITII9 24893 2446 0
0 0 0 0 0 0 0 59 1329 J272 0 0 0 0 0
0 S7354 136909 1389642 13220R 117620 101237 87183 7600 65503 6G97RS 37339 24893 12446 0
26100 S90RAR 59088 S90BR 59088 S9088 59087 590B8 59088 S9083 359088 S9088 59088 59088 59088
0 0 0 164657 =-23549 =27135 ~-2R97) =-28900 -27347 -24972 -25085 -27672 -2948) =]1547) -680
26100 S90BRA SINAB  6Gu430 35539 31952 30116 30188 13)76] 34115 39003 1616 29626 43617 S8408
26100 116441 195997 183372 167748 169573 131348 117371 107748 99619 B3ITBB 68756 54519 56063 58408
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UNIDD-XKOREA CASE 11 KOPEA MILL  JAN 1980 (800 TPD) 07/02/80
1 4 3 o S 6 7 B8 9 10 11 12 13 14 15
PRO-FORMA BALANCE SHEEY
FISCAL YEAR 1980 19R) 1902 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
ASSE TS
WORKING CADITAL REQ™D 0 0 15500 22300 26700 29700 29700 29700 29700 29700 29700 29700 29700 29700 29700
CASH SURPLUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
FIXED ASSETS 26000 112000 172085 172085 172085 172085 172085 172085 172085 1720835 172085 }72085 172085 172085 172085
- ACCUM, DEPRECIATION ) [} 0 12773 25546 3B320 S1093 6354) 75989 88638 100886 113334 125782 1IR2I) 150679
DEPRECIATED PLANT 26000 112000 172085 159312 146539 133765 120992 108564 96096 83647 71199 5A75] 66303 233856 2]1406
NET CONSTR. INTERFST 0 3420 19427 17808 16190 14572 12954 11335 9717 8093 668] 4862 3244 1626 B
NFT DEFERRED CHARGES 0 0 6000 asoo 3500 2400 1200 0 0 o 0 0 0 0 0
nTAL 26000 115620 213012 206220 193029 1806437 164846 169579 135513 ]21“66 107380 93313 79247 65)8p 511!«
x>+ 3 3 T 3 1 232222233222 202 2L 22ttt it sttt i it i ittt ittt ii i i i ittt i ittt iRt

LIARILITIES AND EQUITY

SHORY TERM LOANS

=]
=

0 10208 29088 44159 56857 69978 83620 97907 112989 129053 146328 165101 18572)

LONG TERM LOANS 0 S7000 149015 149015 1649015 1649015 169015 149015 149015 149015 169015 149015 149015 149015 149015

- PRINCIPAL RETIRED n 0 0 0 13547 27094 40640 54187 #7734 81281 94828 108375 121921 135468 149015
NET LONG TERW DEBY 0 S7000 149015 149015 135468 121921 108375 94828 B12B1 67734 34187 40660 2709¢ 13547 0
DEFEQRED TVAXES 0 0 0 1] 0 0 0 0 0 0 0 0 0 0 0
TOTAL LIABILITIES 0 S7000 169015 159223 164556 166080 165232 166806 164901 165661 167176 169693 173422 178648 18572l
SHARE CAPITAL 26000 SR62¢ 63997 63997 63997 63997 63997 63997 63997 63997 63997 63997 63997 63997 63997
IETAINED EARNINGS 0 0 0 -18999 ~35524 -49640 -64383 -79223 -93385-108192-123793-160376-158172-177464-)98604
SHAREHOLDER EQUITY 26000 58420 63997 44997 28473 164357 =386 -15227 «29389 -64195 -59797 -T74#3R¢ -94]175~ |l3“67 I36607
TOTAL 26000 115420 213012 206220 193029 180437 164846 1649579 35513 121645 (07380 93313 79267 65180 351114
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MNEIDD-RORE A CASE BZ AUSTRALIA MILL  VANGI9RU (MO0 TPD) 0R/702/80
... . . ) ’ 3 “ s 6 7 8 9 10 1) 12 13 14 15

STATFEMENT OF FAaInTINGS )
FIOOA, YFAR 1940 193} 19k 1983 1914 19KS 1966 1947 1948 1989 1990 199} 1992 1993 199«
DEVEMIE FROM SALES n 6 0 T1715 H6QHB 95620 95620 95620 Yo620 95620 95620 95620 95620 95620 ¥5620
NDTIATING COSTS 0 n 0 42516 49294 53813 S3H1Y S3M13 S3R813 53813 53R SIAII 53813 53813 H5IM)
GRNCS DROF LY 0 0 0 25139 36764 61BOT 61B07 41RQOT «1ROT 6IBOT olBOT 41RQT7 G1BOT w1807 64)Bo7
TN TR IS TS T Y I I T NN S SN I T T A TS I T T NS TN NI T rE T S S T I NS E N T T I TS T eI N T NN IR RECEEENNEICTEEYESRECTISEESR

RQFVEMUT DFD TTTONS

DEORECIATION . 0 0 0. IBRIN 18838 )1RB3Y 16838 |)BB3I8  |HAB3HE 18833 |8B3IB 1BA3B )BAI8 )BAIA 1 ABIH
iviER ST on DEAT 0 0 0 23539 23939 22203 19999 17382 14977 12837 10698 B55H 6419 4279 2140
A0RT, OF NEF  CHARGES 0 0 n 800 ann ROO 800 800 0 0 0 0 0 0 (1}
AVORY, CONSY.INTEREST 0 0 0 1816 1916 1Hl6 1816 1B16  )BI6 1818 )Bl6 1816 1816 1816 1818
TNTAL DEDUCTIONS 0 ] 0 449R9 45393 43657 61653 JHBI6  ISAI1 33691 3352 29212 27073 24933 22719)
FA3MINGE REFORE Tax 7 0 n T 0 -15790 -R629 <1850 353 2970 6176 B3l6 10455 12595 16736 16874 1901)
1NCOME TAXES 0 0 0 0 0 0 162 1366 284] 3825  4AD9 ST96 6778 7762  AT4e
N E T I N T I T IS TN TR IS I E I LT I E I T E T T I S E ST I R I T A E L T I YR E AN IS E RN SR ETENSERETESEREERE

NET EARNINGS 0 0 0 -15790 -8A29 -}850 190 16064, 3335 4490 S646 6B0) 7956 9112 10267

“oe
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FARY Fiow STATEMENT

FlcoCayL YEep

sny-CE DF FUWDS

NF T CAQRIENGS

TaX DFEFFREAL
nEORECTATION | aMORT,
SALE OF Cowwny SHARFS
LONG TERM LOAM
cunn T TFRM RANK | DANS
pece, IN WORCING CAP,
DECRL 1IN CIRILUS CASH

TOT AL

APDY ICATION DF FUNDS

FINED ASSETS

CONSTRUCTION INTEREST 0

IFaw DERT IIFESAYMENTS
NEFFOREDN CHAIGES
cunuT TERM BANK LDANS
N1VINFNDNS

19CR. IN WORKING CAP.
e,

INTrie

IN SUROLUS CASH

w -
atiISYE AL TA MLILL AN el (200 T )
1 P 3 y 5
1280 [ 1a8} 1992 1903 1 9nG
0 0 0 -1579n <8629
0 0 0 0 0
1] 0 0 2lad46 21454
365 4e974 00 0.
0 K3629 1124495 0 0
0 0 [}] )] 6730
o 0 0 0 0
0 0 0 ] 164
_3161s 130603 112695 5664 13719
37675 125585 B7910 0 0
- so18 157865 0 O
n 0 [V} 0 17829
0 0 4000 0 0
0 0 a 0 0
0 0 0 0 0
0 0 3800 5500 1890
... 0 0 164 __ 0
317675 130603 112495 5664 19719
P g

- - - - -

160%
1366
21456

@ om > - > - - - = v e

--_--—--------—---—-----—-—-----------—--—-

A4
11 12
1990 1991
5646 6801
4809 5794
20654 20654
0 0
0 0
0 0
0 0
0 0
31109 33249
0 0
L .
17829 17829
-~ 0 0
0 0
0 0
0 0
13280 15419
31109 33249

.
0R/07/80

16 15

19913 1994

9112 10267

-4369 =8665

20656 20654

0 0

0 0

0 0

0 0

0 0

25397 22256

0 0

.0 _. 0

17829 17829

0 0

0 0

0 0

0 0

7568 4426

25397 22256

e




1
f PRO-FOINA AALAMCE SHEEF T
FITCAL YFAR 1990
ASSFTS
wHOu I1MG CAT’I'AL RFED
CASH SPRPL G 0
FIXFD ASSETS 37615

- ACCUM, DEESECIATION 0

NEOQECIATEDN > aNnTt RY LY A
NET CONSTR. INTERFSY 0
NTT DEFFREED CHARGES 0

THvAL 37615
LIATLITIFS AND SQUITY
SHORT TFRAM LOANS 0
LG TEPM LOANS 0
~ POINCIPAL RETIOED 0
NET LONG TERM DEQY _0
NEFFIRED TAXES 0
TNYAL LIARILITIFS (]
SHARE CAPITAL .. 376175
F TaINED FARVluG% 0
SHAIEHOLDFR EQUITY 17K TS
TOvAL o ~ 37675
\..

DD

163260
0
163260

S018

16827R

) HR27R

L J L 4 \ 4 w w
AAML JRRD (un0 1Py} 0R/707/780
3 4 [ [ 7 q 9 10 11 12 13 164 1%
1982 19R) 1984 .‘9“5 19n6 1967 1988 199 1990 1991 1992 1993 1994
kLT 2300 11190 12630 12430 1230 12630 12639 12439 12430 12430 12430 12¢3
o 164 [}] 0 0 4377 133717 26517 37797 53216 70775 TR342 AR276Y
251170 251170.251170 251170 ¢51170 251170 251170 25117p 2511470 251170 251179 251479 251170
0 1BRRIN 37675 S565)3 T7335)] 961R9 113026 131864 )S0702 169540 }8BITT 2n72]1S 226053
251170 232332 2136495 194657 175R19 15A9A] [3R146 119305 100668 H163p 62733 43955 25117
21803 19987 181N 16354 14538 2722 10906 9090 7273 5457 kI.TY] 18268 9
_ 6000 _ J200 2400 1600 BOO 0 © 0 0 0 0 0 (/] [1]
2ROTTI P6ughl 245255 225041 203587 186510 | T4AST7 165343 157964 |52136 149638 136552 120324
T T I TN AT I I T T NI S I T I I N N T I TS SN I o I T TS T T N T IS ST I T R T E I I I T s S N E T N N T NN T RS ERETIERISR=CS
[|] n 6730 6196 2218 0 0 0 0 0 (1] 0 (1]
n%m 196124 1961254 196124 196126 196126 1961246 196124 196126 196126 196126 196124 }196)24
n 17829 35659 S3484 71318 89147 106977 126R06 62636 600665 (78295 )96124
1%12« 196124 178295 16Q465 142636 126806 106977 89147 _71316 53488 35659 17829 0
0 0 0 0 163 1529 370 81935 13005 1A798 25576 21?07 12542
196126 196126 1RSN2S 16A66) 165017 126335 111347 973643 84323 122847 61235 39031 12542
Raba9  B4649 Baba9 Hebe9 Bu649  Bab49 Bub49 B4649 Ba649 B4649  AG64Y 84649
0 15790 «24419 -26269 26078 -24674 -21139 -16648 11003 -4202 3755 12867 23134
B4ht9 6BURS9 60230 SRIRQ 5857) 60175 63510 68000 13646 Bo46T BB4OG 97515 107133
2ROTTI 264983 245255 225Q64] 201587 186510 174857 16534) 157968 152734 149638 136552 120324
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FI1SCAL YEAR
REVENDE FROM SALES
OPEQATING COSTS
GRDOSS PROFIT
REVFNUE DEDUYCTIONS
DFPRECIAV]ION
INTEREST ON DERT
A40RT. OF DEF,CHARGES
AVYORT. CONST.INTEREST
TOTAL DEDUCTIONS

EAQMINGS BEFORE' TAX
INCOME YAXES

NET EARNINGS

99540 99540
67982 67982

- - - P > e " T = TR R S W e W A8 B Yo Y D Y D e e S TP e D o P e P R TP T W e WP P W R W TP P e D W e D WP WP P s OB NP R B e

24379 22782

- . W - W TS n e O vm TP A P = e oy B N W e > W P D Ay v D D D P S W A D W P e e P R P S W S R o SR W

13 14 15

1992 1993 1994

. - T S o T W - gy D e W W R P e

99540 99540 99540
67982 67982 67982

31558 231558 31558

TR N r s I NS e S I N S T T I I T T T N T T I T IR N T S N I S I S T T T T I N I I S S I T IR SIS SNSRI ISR

792) 79} 19)
%789 3193 1596

0 0 0
1361 134} 1341
16405% 5325 3729

17505 26233 27830
9628 14428 15306

CET T RN T T N T S r T I N I T T I N T R T N SN O T T e TN R S T T TS S RS TS TS N N TS T S Y R I T N S I N S E R SR ER N NS E SIS EE S NS ETEXNCRE

7877 11605 12523
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UNIDO-XOREA CASE 133
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CASH FLOW STATEMENTY

- = = = -

FISCAL YEaR

SOURCE OF FUNDS

NET EARNINGS
TAX DEFERRAL
DFPRECIATION -
SALE OF COMMON SHARES
LONG TERM { 0aN

SHORT TERM BANK LQDANS
DECR, 1IN WORKING CAP,
DECR. IN SURPLUS CASH

TOTAL

APPLICATION OF FUNDS

FIXED ASSETS
CONSTRUCTION INTEREST
TERM DEBT REPAYMENTS
DEFERRED CHARGES
SHORT TERM BANK LLOANS
DTVIDENDS

INCR. IN WORKING CAP.
INCR. IN SURPLUS CASH

TOTAL:

AMOR' . "

1987

1988

10

1989

1990

12

1991

0
13303
0
4724
0

0

0

0
13303
0
1617
0

0
5270

2512

0
13303
0
0
0

0
8678

323)
3949
16397

[— 2NN

10276

3949
4827
16397

1187¢

Ry Y Py e L T LI I Y YR L P R Y L P P Y R Y L P R A L L P Y R R R T R L P P PR R L L R R Y PP L D Y

CALIFORNIA MILL JAN.1980 (800 T°D)

1 e 3 4 S 6 7
1980 1981 19R2 1983 1984 1985 1986
] 0 0 -2R97 -82R% <2693 -1102

0 0 0 0 (1] 0 0

0 0 0 31857 17197 17197 17197
27800 135352 0 ] 0 0 0
0 61009 8%32) 0 0 0 0

] 0 0 eTiy 6340 79 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0
27800 961360 05320 5600 15253 1464583 16095
27800 92700 64880 0 0 0 0
0 3661 12440 0 0 0 ]

0 0 - 0 0 13303 13303 13303

0 0 4000 0 0 0 0

0 0 0 0 0 0 2793

0 0 0 0 0 0 0

0 0 4000 5600 1950 1200 0

0 0 o 0 0 0 ]
27800 9636) 85320 S600 15253 14583 156095

18027

20190

21980

23s717

25173

13/02/80

13 16 15
1992 1993 1994
7877 11805 12523
2083 58 0
9265 2132 2132
0 0 0

0 0 0

0 0 Y

0 0 0

0 0 0
19225 131995 14656
0 0 0

0 0 0
13303 13303 13303
0 0 0

0 0 0

0 0 0

0 0 o
5923 693 1353
19225 13995 16656
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UNTDO-KOREA CTASE 33 CALIFORNIA MILL

PRO-FORMA AALANCE SHEETY

FISCAL YEAR

ASSF TS

WNRKING CAPITAL RFQ™D
CASH SURPLUS

FIXED ASSETS
-~ ACCUM, DEPRECIATION
DEPRECIATED P ANT
NET CONSYR. INTEREST
NFT DEFERRED CMARGES
TOVAL
LTARILITIES AND EQUITY

SHORT TERM L OANS
LONG TERM LDANS
- PQINCIPAL RETIRED
NEY LONG TERM DERY
DEFERRED TAXES
TOVAL LIABILITIES

SHARE CAPITAL'
RETAINED EARNINGS

SHAREHOLDER EQUITY

TOTAL

JAN,1980 (600 ToNn)

13/02/80

- - - = = . = T YR e W W e W Y P W e D e e R R e m R = P D T e T T e A TR WY AR S R e R T WP W U e TP D M e G T TS P NN ST R G W Y D e Y P v R WD A PP R AP SV A AR S P R P W W e

1 2 3 4 5 6 7 ] 9 10 11 12 13 14 15
1980 19R) 19682 1983 1984 1985 1986 1947 1988 1989 1990 1991 1992 1993 1994
0 0 4000 9600 11550 12830 12R30 12830 12830 12839 12839 12839 12830 12839 1283y

0 (1} 0 0 G 0 0 0 5270 13907 24222 36092 4201¢ 42707 646060
27800 120500 18538p 185380 185380 185380 185340 185380 185380 1853809 185380 185380 18538p 185389 185380
/] 0 N 29716 64772 59828 TuBR4 89940 104996 120051 135107 150163 158087 158878 )59669
27800 120500 185380 155664 140608 125552 110496 95640 80384 65329 50273 3IS217 27293 26502 257)1
0 3661 16101 16760 13418 12077 10726 9395 8054 6712 5371 4030 2689 1348 6

0 0 4000 3200 2600 1600 800 0 0 0 0 0 0 0 0
21800 126161 20964B) 183223 167976 152059 134862 117665 106538 988]9 92695 BAlbg BuAZY 63387 R2608
22 2t At 22 2 2 2 2 3 3 S 2 2 3 S+ 2 2 i 2 2 R S 1t 2 A2 2SR L 2 2 222 22 2 2 R 2 2R 2 2T R 222 R RIS SRR LRI
0 0 0 2715 9055 9134 6342 1617 0 0 0 0 0 0 0

0 61009 1646329 146329 146329 1646329 146329 146329 1646329 146329 146329 146329 146329 146329 146329

0 0 0 0 13303 26605 239908 53210 665)3 79816 93118 106421 119726 133026 146329

0 61009 1646329 146329 133026 119724 10642) 93118 79816 66513 53210 3I9908 26605 13301 0

0 0 0 0 o 0 0 456 2542 5613 9562 14389 16472 15530 16530

0 61009 146329 149044 lhzoal lzansu 112763 95192 82358 712126 6?772 54297 63077 29933 16530
27TB00 63152 63152 63152 63152 63152 63152 63152 63152 63152 63152 63152 63]1S2 63152 63152
: 0 0 0 -2R972 -371257 -39951 -41052 -40679 -38972 -Joaso ~33229 ~-29280 -21403 -9598 2926
27800 63152 63152 36180 25895 23201 22100 226473 26180 26692 29923 3J3R73 617649 S3ISS54 66077
27R0Q 124160 2096481 183223 167976 152059 134862 117665 106538 98818 92695 68169 86827 B8IIBT7T 082608
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INTDO-KOREA CASE 98 n.C.

- =y = P T = T e W e = W T TR . e W

F1SCAL YEAR

REVEMUE TROM SALES

0PFQATING COSTS

GRISS OROF1T

REVENUE DEDUCTIONS
DEPRECIATION
INTEQFSTY ov DEBT
AMORY. OF DEF ,CHARGES
AMORT, CONST, INVTEREST

TOTAL: DEDUCTIONS

EARMINGS BEFORE Tax
INCOME TAXES

NET EARNINGS

N

[~

[~}

- - - T T - " - -

- . " - = - o " 0 S e e W W e W T L m D TS W W Y e S TP M Ge OP T P P S B W Y e e e WP A S R M W T AP N AR P AR P e W ST W W =

0R/02/80

8 9 10 11 12 13 14 15
1987 1988 1989 1990 1991 1992 1993 1994
99540 99540 99540 99540 99540 99560 99549 99540
55991 55991 5599] 35991 5599} 5599) 5599] 5599]
43549 63549 613569 43549 43549 43549 63549 43549
2>+ 3 3 2 2 2 A 2 s 2 023 22 2 22 2 22 222 2222222 222 2222 22 RSttt sttt iit ittt ittt
18718 18458 18453 18458 18458 18458 193¢ 1930
14026 12273 10520 B766 7013 S260 3507 1753
800 0 0 0 0 0 0 0
1486  JaH4 168G 14BG 1484 1484 1484 )48
35028 32215 30461 2B708 26955 25202 6920 S167
8521 11334¢ 13088 16841 16596 )B36T 36629 I8IB2
3834 S)p0 SBBY  H6TB  T467 11319 16831 17646
4687 6236 7198  B162 9127 7029 19797 20736



WNTDO-KORPEA CASE 98 A . C. ML

(8on 1PN

CASH FLOW STATEMENT

FI1sCaL YEAR

SNUPCE OF FUNDS

NET EAGNINGS

TAX DEFFRRIAL
DEPRECIATINN _ AMNQT,
SALE OF COMMON SHARES
LONG TERM LDAN

SHORT TERM BANX | DANS
DFCR. IN WORYING CAP.
DECR. IN SURDLUS CASH

TOTAL

APDL ICATION OF FUNDS

- - - —— .

FIXED ASSFTS
CONSTRUCTION INTEREST
TFRM DEBT REPAYMENTS
DEFERRED CHARGES
SHORT TERM BANK LDANS
DIVIDENDS

INCR. IN WORKING CaP,
INCR. IN SURPLUS CASMH

TOTAL

- 4m o e W = — = e e A

3080

SOD29900DD

722
3045
21002

29992

1987

4687
38346
21002
0

0

0

0

0

1988

6234
5100
19942

(- N - NN

7198
SR8A9
19942

[-R-R-N-N-]

9127
-7730
19942

(- - -]

- = T T = T - T - T A T T T e D TR T e S W W e e D S Y TR G TS W TE W D G Dy e T S e S S G D W W e R P O P NS U G R A W A P S e e

30800

JANL 1980
2 3
198) 1962
0 0
0 0
0 0
IRS66 0
6HO1S 92704
0 0
0 0
o 0
106A58]1 92704
102500 71880
408) 13724
0 0
0 4000
0 0
0 0
0 3100
0 0
10658) 92704

10617

18724

26016

27769

146)

DO~ OD

29523

1461

- R N-R- N _N-R-)

16912
29523

31276

0
0
164611
0
0
0
0
16665

31276

33029

1461

OO0 ~0Q

18418

21339

22214

[~ X -3

0R8/02/80

16 15
1993 1994
19797 207236
0 0
364 kI3 Y
0 0

0 0

0 0

0 0

0 0
23211 24149
0 0

0 0
14611 Y6611
0 0

0 0

0 0

0 0
8600 9538
2321} 24149



\INTIO-KOREA CASE 8B R,.C.

- - - -

FISCaL YFAR

ASSETS

WORKING CADITAL RFQMD

CASH SUPPLLIS

FIXEN AsSETS

- ACCyM. DEPIECIATION

NFPRECIATED 2LANT
NFT CONSTR. INTERFST
NET DEFERRED CHARGES

TOTAL

LIAAILITIFS AND EQUITY

SHORT TERM LOANS
LONG YERM { DANS
- PRINCIPAL RETVIRED
NET LONG TERw DEBY
NEFERRED TAXES
TOTAL LTARILITIES

SHARE CAPITAL'
RFTAINED EARNINGS

SHAREHOLDER EQULITY

TOoTAL

_____________________ w Y i YYD e
JANL 194D {RO0 TR0 0R8/702/80
3 a 5 6 12 14
1982 1983  19R4 1985 1991 1993
3100  B700 11300 11350 11350 11350
0 Rl7T 6330 17685 93369 109624
205180 205180 205180 205180 205180 205180
0 1BT18 37436 56156 167422 187839
205180 186462 167746 169026 37758 17370
17805 16321 14838 13356 6452 1086
4000 3200 2400 1600 0 0
230085 219500 202612 193015 1646920 139828
-+ 2+ 3 A2 2 2 2 2 S X 2 2 A3 2 2R 2 2 RS2 iR iNs ittt ittt it ittt il i it iiiiiisiiiiiiiiiiiiiiii it iiiiiiitiiiiiEiil
0 0 0 0 0 0
160719 160719 160719 160719 160719 160719 160719 160719
0 0 14611 29222 116887 166108
160719 160719 146108 131497 43832 1661]
0 0 0 2256 4697 0
160719 160719 146108 133756 4A529 1461}
69366 X 69366 69366 69366 69366 69366
0 -10585 -12862 ~10106 29025 55852
69366 SRATB] 56507 59261 98391 125217
230085 219500 202612 193015 185172 179082 175805 166920 139828 145953
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INIDO-KOREA CASF 10 XOREA MILL JaN 1980 {(PRICE «%50) 07/02/80
1 ks 3 4 s 6 7 A 9 10 11 12 13 16 15
STAVEMENT OF EARNINGS
FISCAL YEAR 1980 1981 1982 1983 1904 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
PEVENUE FRNM SALES [} ‘o 0 86153 103383 114870 114870 116870 116870 114870 114870 114879 114870 114870 114870
OPEQAYTING COSTS 0 0 0 61851 73360 81033 81033 A1033 81033 81033 91033 81033 81033 ABl033 81033
GRDSS PROF1T 0 0 0 26302 30023 33837 33837 33837 33837 133837 33837- 33837 33837 3333; 33837
i 3+ 2 23 ¢ 3 24 3 222 2 02022 2222 i 2 iRt L Rttt i i sttt ittt iit i ittt li it it ittt ittt st itlts
RF VENUE DEDUCTIONS
DEPRECIATION 0 0 0 10878 10878 10878 10878 10628 10628 10628 10628 10628 10628 10628 10628
INTERESTY oN DERY 0 0 0 21706 2237) 21344 19653 17573 14616 11840 9866 7893 5920 3947 1973
AMORY. OF DEF.CHARGES 0 0 0 1169 1160 1160 1160 1160 0 0 0 0 0 0 0
AMORT, CONST,INTEREST 0 0 0 1892 1892 1892 1897 1892 1892 1892 1892 1892 1892 0 0
TOTAL DEOUCTYIONS 0 0 0 35636 36301 35274 33583 31253 27136 26360 22387 20613 1B44p 14575 1260)
EAQNINGS REFNRE TAx 0 0 0 -11335 -627B =14137 2546 2584 6701 96TT 11651 13426 15397 19263 21236
INCOME TAXES 0 0 0 0 0 0 135 1369 3552 5023 6069 7115 8150 10209 11255
C T T TN T T I T T I T T N T T T N R R T R T R T N IS S T T Y R E T S R R e R N T S T C R T I T T EE TN NS RER RTINS =R IRNTTERE
NET EARNINGS 0 0 0 ~11335 <6278 -14237 119 1216 3150 4456 5382 6309 7237 9052 9981



UNIDO-KOREA CASE 10 KNREA MILL JAN 19R0 (PRICE +%50) 07/02/80
1 g 3 4 S 6 7 8 9 10 11 12 13 14 15
CASH FLOW STATEMENTY
FISCAL YEAR 1989 1981 19R2 1983 1954 1985 1986 1987 1988 1989 1999 1991 1992 1993 1994
SOURCE OF FUNDS
' NET EARNINGS 0 0 0 =11335 -6278 1437 119 12164 3150 X317 5382 6309 1237 90523 998]
TAX DEFERRAL 0 0 0 0 0 0 135 1369 3562 4083 0 0 0 0 0
DEPRECIATION - AMORT, ] 0 0 13930 13930 13930 13930 13680 12520 12520 12520 12520 12520 10628 10628
S8LE OF COMMON SHARES 21900 3346]) 0 0 0 0 0 0 0 0 0 0 0 0 0
LONG TERM | OAN 0 43S74 83788 0 0 (1} 0 0 0 0 0 0 0 0 0
SHORY TERM RANX LOANS 0 0 0 0 6330 2685 0 0 0 0 0 0 0 0 0
DECR. IN WORKING CAP. 0 0 0 0 0 0 0 0 0 0 0 0 [} 0 0
DFCR, IN SURPLUS CASH 0 0 0 0 2596 0 0 0 0 0 0 0 0 0 0
vovay. 21900 77035 A3788 2596 16578 15178 14185 16264 19221 21066 17902 18839 19757 1968) 20609
. APPLICATION OF FUNDS
\ ecaceeccececcceen=—-
FAXED ASSETS 21900 73000 S1100 0 0 0 0 0 0 0 0 0 0 0 0
CONSTRUCYION INTERESY 0 4035 14888 0 0 0 0 0 0 0 0 0 0
TERM DEBT RESAYMENTS 0 0 0 0 11578 11578 11578 11578 11578 1579 11578 11578 11578 |1157H 11578
DEFERRED CHAQGES 0 0 SA00 0 0 0 0 0 0 0 0 0 0 0 0
SHORT TERM BANK LNANS 0 0 0 0 0 0 506 4686 3g2d 0 0 0 0 0 [}
DIVINDENDS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
INCR, IN WORXING CAP, 0 0 12000 0 5000 3600 2100 0 0 0 0 0 0 0
INCR. IN SURPLUS CASH 0 0 0 2596 /] 0 ] 0 3820 94AS 6324 1251 8179 8103 9031
TOVAL 21900 77035 AR3I788 2596 16578 15178 14185 16264 19221 210664 7902 1883§ 19757 1968]) 20609
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(°
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; - - wr \ 4 . . .
UNIDD-KDEEA  TASE B0 AUSTRALIA MILL  JAMNISQHD (P=]CE +%90) 0R/02/80
..... Lol 1 P a 0 5 6 7 ] 9 10 11 12 13 1o 15

( STAYF A<NT OF FACNIMNGS
FI<CAL YFAF ) 940 1R 1982 19B3 | apg 1985 946 1987 1988 19R3 1999 1991 1992 1993 1994
QEVENINE FROV SALES, R I o 0 6264 14939 RAJ26L  HI265  BI263  H3265 BI263 83265 B3265 B3265 83265 H4326%
NOSRATING (05T8 0 ) N 33983 39027 424)b6 L2G1A 42616 4264)6 42015 426416 624)6 L2416 WP4l6 w24)06
GRIN=S DROF )Y [{] (4] 0 2HS0L6 AH012 4anBud GORGY 4O HGY 40849 4GOAGY 0849 Hn0RGY 40RGY GOA4S «0849

TN T I IS T SIS T NI I I DI N I T T R NI T NI NI TSI N I ST NI T T IR I TSI LN T T e NS N T I I NN TN RAIrESESEREITINSCERZRREERTIRT

RFVTNUE DFDUICTINDNS
DEPRECIAYION Q. 0. 0. 19981 15967 15967 15967 15967 15967 15967 15967 15967 15967 15967 }S96/
1VTEIEST v HEay 0 n 0 20007 20007 1RIAB 16370 14551 12737 10913 9094 1275 56457 3638 1819
AORT, OF NEF _CHARGES 0 n 0 Hoo ano 1) ROO 800 0 0 0 0 0 0 0
AUDRY. COMST,INTERESY 0 0 n 1969 1869 ]1RGY 1849 1849 1869  1B4Y  }84Y9 849  ]1869 0 0
TOTAL DEDUCTIOMS o n 0 385623 3IAK23 36804 364986 IIL6T 30548 28723 26910 25091 23273 19605 17786
Fa3vViNGs PEFORE Tax ™ o o T 0 «10117 <2711 4045  S#A4 7682 10301 12120 13939 ISTSB |7STT 21244 23063
1VCOME TAXES 0 0 0 0 0 1861 2697 3534 4739 5575  s4l2 7249 8085 9772 10609
NI I TN N I I I N TN T I I TN N I NN NS T S N N C T T NI T TSI N R TR TN T IS NI R N TN T P E TR E SN IS ENEESENEREESZIRCEREIY

MET EARNINGS 0 0 0 -10117 -2711 2186 3166 6148 5563 6545 7527  A509 9491 11672 12656
+ . T ———iE
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WIINN-KNLEA  CASE R0 ANSTSALTA WILL  JANLI9HD (OP<1CF +$50) 08702780
1 2 3 4 s 6 7 8 9 10 11 12 13 16 15

(CAEY FLDW SIATEMENT
FISCAL YFAR 1980 192} 19K? 1903 ELT) 1985 1986 IELYS 1948 19R3 1990 1991 1992 1993 1994

SNYTCF DF FUWDS

-10117 =27 21kt 3l6A “lub 3563 6545 1527 R509 6] 11672 12454

NFT FERAMINGS [} 0 0
TAR NEFFRE AL ] 0 n 0 0 1861 26417 353% 4739 5575 6612 4497 26468 <7345 <7345
DEORECTIATION _ AMNRY, 0 0 D 1M616  1M61A LR616  1M616  LHELS 17R16 17816 17816 17R16 |7B16 15967 15967
SALE OF COMMON SHARES  31R00 4niS9 [} 0 0 0 0 0 0 0 0 0 0 0 0
LNNG TFEM L Oy TT T TRAKZ 54945 o n 0 0 0 0 0 0 0 0 0 v
S-0ORY VFEPM HAMY | DANS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (]
NTECR, 1M WORKING CAP, 0 n 0 0 0 0 0 v 0 0 0 0 0 0 0
NECR, TN SUNRDLUS CASH (] o 0 0 use 0 0 0 0 0 0 0 ] 0 0
TNVAL 31800 110H4]1 96065  R499 16757 22661 26480 26298 28117 29936 31755 3I0B22 29756 20090/ ei076
APD 1CAYINN OF FuNDC
FIXEND ASSFIS 31800 106600 74500 0 0 0 0 0 0 0 0 0 0 0 0
CONSTRUCTION JNTEPESY 0 424) 14245 0 0 0 ] 0 .0 .0 o0 o 0 0 0
Teau PEAT JFESAYMENTS 6 T 6 T 0 T 015157 1615877 15157 15157 15157 15167 15157 is157 15157 {8157 18157
NFEFEMRED CHAIGES 0 0 42000 0 0 0 0 0 0 0 0 [1} 0 0 0
SHDRT TERM HANX | 3ANS 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DIVIDENDS [ 0 ] 0 0 0 0 [} 0 0 0 0 0 0 0
IVER. 1M WORKING CAP, o 0 3300 5500 1600 1100 0 0 0 0 0 0 (1] 0
IVCR, IN SURPLUS CASH 0 .0 D 2999 0 64064 9323 11141 12960 14779 16598 15665 16599 4937 5919
TovaL 31800 110841 96065 8499 16757 226';1 PLULAND 2Kh29B 28117 29936 31755 30822 29756 2009« 21076




VNID0-rDCEA ZASE RO ANSTRALLA MILL  JANMJIQRN (BHICE +450) 0R/02/80
. L } 1 7 3 4 ) 6 7 ] 9 10 11 12 13 14 s
(ppn-rp:nm NALAMCE SHEETY
FICCAL YFa®Q 1930 198 100 19R3 1044 1945 1 Qe 1907 19ARK 1989 1990 1991 1992 1993 199«
AQGTTS
WOIING CAPTTAL QEQ™D 0 n 3300 RAOO 106400 11500 L1500 11500 11S00 11500 11S00 11500 11500 11S00 11500
CASH SRR S 0 n 1] 7999 Ple6 HS50 17872 29014 41975 56756 73352 09016 J0IA1S 108552 J164uT?
FINED AcSEYS ILu0Q 138any 212300, 212900 212900 212900 212900 ¢12900 212900 212900 212900 212909 21290 212999 212%0
- ACCUM. DFPRFCIATION 0 0 0 1S9A7 31935 47902 A3IRT0  T9HIT  9SRQES 11772 127760 143707 159675 175642 131610
NEPRECTATFDN PLANY IRA0 JIR4an 212900 194933 1A9I6S 16499R 149030 133063 117095 101128 B5)60 69193 53225 137258 21290
NTT CONSTR, IMIFWFST 0 42a)  1BGRS 16637 JGTRR 12940 1109} 9243 1396 5546 3697 1R49 0 0 0
NET NEFERRED CHARGES 0 . 0 400Q 3200 2400 1600 800 0 0 0. 0 0 0 0 0
INTAL 31800 14266) 23IR6RAS 22R56H 210700 199587 100794 182819 |71964 174927 173709 1715658 168360 157310 167267
TN T Y E NN I NN T I I TN T R ST S I L N I NN N T T T T N N T R T I I T I S R N I I T N I T E P NI E NSNS SR SN EN R RES S
LIADILTIVIFS AN EQUITY
<UIRT TFRM LDANS 0 0 0 0 0 0 ] 0 0 0 0 0 0 0 0
LANMG YERM LDANS 0 T06R2 16A727 166727 166727 166727 166727 J6AT2T 166727 166727 166727 166727 166727 166727 166727
- PIINCIPAL PETIRFD 0 0 [\ 0 15157 J303)4 45471 6062% 157A5 90962 106099 121256 136413 151570 16AT27
CNET LONG JERY DERT _.0 70682 )66727 1645727 15157 136613 121256 106099 9p962 7157835 50628 45471 0314 15157 . 0
DEFEILED TAXES 0 0 0 0 o 186l 4“SSA RO92 12A30 16405 24817 29306 31762 24417 17072
TOTAL LIARILTITIES ' 0 T06K7 16AKT2T 166727 151670 IJRZU 125A13 ll'ol‘?o 103772 96190 B8BS544S T647BS 62076 139574 7072
SUARE CAP)VTAL INRO0 719N 719%9  T1959 71959 71959  719%9 T19S9 7]9%9 71959 71959 71959 71959 71959 71959
QETAINED FARNTNGS 0 n 0 -10117 «12R29 -10665 =T418 ~=3330 z?233 HT79 16305 24R)6 36305 45717  3R23)
SHATFHOLDER EQUITY -31800 rlusu 71959 61942 %9130 61316 64aB]  BAB2Y  Tu) 92 90137 BH266 947172 lobabu 117736 130190
TRYAL ILRND 14264) 2I0KRG 22A560 210700 J99SHT 190296 LHPRLIY 177964 | T74927 173709 171557 168340 157310 JeT262
e T r T T MR TR TN EE PN P T T I ST N Y T R TN N T T ST N T E T RN T T s e S T ISP TN N TN IR ISR AN TISITENEESAEY




U, SN, AU, I O e cecmccemc—m—————————— Y eme————— N eemeemme - ——
UNIDO-KDOREA CASE Y0 CALIFOINIA MILL JANL 19RO (PRICE +%50) 13702740
1 2 3 « 5 6 7 8 9 10 11 12 13 16 15

STATEMENT OF FARNING
FI1SCAL' YEAR 1940 198) 1982 1983 1984 198S 1986 1987 1948 1989 1990 1991 1992 1993 1994
T REVENUYE FROM SALES 0 0 0 63866 76640 B5]15%5 BS1SS B85]155 H5]155% 85155 85155 B85])55 B5155 85155 45]1%%
OPERATING C0STS 0 0 0 %2797 49067 53268 S3248 53248 S3248 S3248 53248 532648 53248 532608 532448
' GROSS PROF1Y 0 0 0 21069 27572 231907 31907 31907 3l907 31907 31907 31907 31907 31907 131907
T T N T T T N T T T T R T T N T T T T N I I I T I N N T I N N N R S T T N R T I E I I T e I P T N T e R R S Y IR S I E SR SR E SRR Y

REVENUE DEDUCTIONS

DFORECIATION (1} 0 0 25]18) 12759 12759 12759 12759 12759 12759 12759 12759 6716 673 673
T INTERESTY ON DEAY 0 0 0 164925 16997 13711 12212 108SS 9498 8le) 6784 Sue? %071 2T 1357
AWORT. OF DEF,CHARGES 0 0 0 R00 aNO 800 8no 800 0 0 0 0 0 0 0
AMORY, CONST,INTEREST 0 (1} 0 1366 1366 1366 1366 1366 1366 1366 1366 1366 1366 0 0
TOTAL DEDUCTIONS 0 0 0 42273 29921 2R636 27136 25780 23623 22265 20909 19552 12152 3387 2030
!
EARMINGS REFORD TAX 0 0 U -21203 =2349 2712 6771 blda 8285 96‘[ |ﬂ998 |2355 19785 28520 29877
INCOME TAXES 0 0 0 0 0 1799 2624 3370 4557 5303 6049 6795 10865 15686 16432
o sr==ZEssSTssT=mTSE=EESISSSCIE TR IECIEEIISCSCS IR SIS TSNS ErS SR I EERICCIECTXEICTICISCEICREIIEISSRCXCTEEXT=ZET
NET EAQNINGS 0 0 0 -21203 <2349 1072 2147 2157 3728 4339 4949 5560 8890 1283 11445
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NFT EARNINGS

TAX NEFERPAL
DEPRECIATION = AMDRY,
SALE OF COMMON SHARES
LONG TERM LOAN

SHORY TERM BANK LOANS
DECR. IN WORKING CAP,
DECR, IN SURPLUS CASH

FIXED ASSETS
CONSTRUCTION INTEREST
TERM DEBT DECAYMENTS
DFFERRCD CHARGES
SHORT TERM BANK LOANS
DIVIDENDS

INCR. IN WORKING CAP,
INCR., IN SURPLUS CASH

TOTAL

0
0
0
0
72760
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0
14925
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0
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0

154

1472
1799
14925

QODOD

2167
2624
14925

DO0ODO

2157
3370
14925

coooo

3728
4557
14125

XN NN

1989

11

1990

12

1991

5560
135
14125

-N-E-X- X

L b b L R N L L L L T T L T R T T Y Y T Y T Y T T Y T T s

23600

23600

[N NN - NN

o -

23600

81697

78600
3097

o200 0d

12760

55000
10560
0
4000
0

0
3200
0

6164

[-N-B-N-N-~-N-—]

6000
166

13907
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k114
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81697

72760

6104

13907

18196

19696

21052

22409 21095

19074

19828
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13/02/80
13 16 15
1992 1993 1994
8890 12836 13045
0 0 v
8082 673 673
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
16972 13507 14118
0 0 0
0 0 0
11307 11307 11307
0 0 0
0 0 0
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UNTDO-KOREA CASE GO R.Ce MILL JANJ1I9R0O (PRICE +350) 08702780
1 2 3 o S 6 7 A 9 10 11 12 13 16 15

STATEMENT OF EARNINGS
FISCAL YFAR 1980 198) 1982 1983 19R4 1985 1986 19487 1988 1989 1990 1991 1992 1993 1994
REVENUE FROM SALES 0 0 0 6IRHL ThB4O AS)SS B5]155 AS]155 AL155 85155 AS]155 85155 BS5)S5S 85155 H515%
OPFRATING COSTS 0 0 0 35073 GORAN 66152 64]152 66152 46]52 64)152 44]52 46152 646152 G4]52 46)S52
GROSS PROF 1T 0 0 0 27994 35799 41003 41003 41003 41003 41003 61003 41003 41003 41003 1003
X 2 S S X 223232353222 2 2 0 21 s i 22 22 22 P 222 2222 R iR Rt ARttt ittt Rl il bt

RFVEFNUE DEDUCTINNS
DEPRECIATION 0 0 0 1591% 15915 15915 15915 15915 157)S 15715 15715 15715 15715 1565 1565
IMTEREST OV DEMT (] 0 0 16429 16429 16936 13642 11948 10455  B9IA) 7468 5974  448) 2987 1694
AMORY. OF DFF ,CHARGES 0 0 0 800 800 800 800 800 0 0 0 0 0 ] 0
AORT. CONST.INTERESY 0 0 0 1510 1510 1510 1510 1510 1510 1510 1510 1510 1510 0 0
TDTAL DEDUCTIONS 0 0 0 36654 36654 33160 31A67 30173 27680 26185 24692 23199 21705 4552 3059
FAININGS BEFORE TAX 0 0 0 -6660 115 7843 9336 10630 13323 14B17 16311 17806 19298 36645] 137944
TMCOME TAXES 0 0 0 0 515 3529 4201 4873 5996 6668 7340 Rol2 8684 16403 17075
2 3 3 * 2 1+ 2 - 2 XS R A2 R 2 2 22 2 R R 22 2R R 2 SR L2 Rt R A AR i iR i R AR Rl 2222 R RS Rl 2t Rt
NET EARNINGS 0 0 0 -666Q 630 4314 5135 5956 7328 8149 8971 9792 10616 20048 20869
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CASH FLOW STATFMENT

FISCAL YFaR

SOURCE OF FuNDS

NET EAQNINGS

1Ax DEFFRRAL
DEPRECIATION = AMORT,
SALE OF COMMON SHARES
LONG TERM LOAN

SHORT TERM BANK { DANS
DFCR., IN WORKING CAP,
DECR, IN SURPLUS CASH

ToraL

APPLICATION OF FUNDS

FIXED ASSETS
CONSTRUCTION INTEREST
TFRM DERT RECAYMENTS
DEFEQRFD THAJIGES
SHORY TERM BANK LOANS
DIVIDENDS

INCR, IN WORKING CAP,
INCR, 1IN SURPLYUS CASH

TOTAL

IPRICE %5

12

1991

13

1992

- = = " Ve T T = T T R R e W RGP e PB e S S N e e e = S P T G T W Th P ah e B W e P TP T D A A G Y P N TN R W e W W op e e R -

0
12446

10614
-6628
17225

0
12446
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w
JANL19RND

2 R
19R] 1982
0 0
0 0
0 0
32988 0
573564 79556
0 0
0 0
0 [}
903641 79556
86900 60800
344]1 11656
0 0
] 4000
0 0
0 0
0 3100
0 0
90341 79556

21210

- = = Ak e W . m T = e T T T TR T m T o T Me W A W e e e e e W = e TR e e T e T Em R R N Y M Y A N e G e W WP e m o G D W T e Y T T A T A P A e T T e e S e W e P B v W v S D e M e e P W W e

CASE Q0 BR,.C. MILL
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oa/072/80

16 15

1993 1994

20048 20869
-283 =306
1565 1565

] 0
0 0
0 0
0 0
0 0
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INTDO-KOREA CASE RO B.C. MllL JANLI980 (PRICE +%50) 0R/02/80
1 2 3 4 S 6 7 ] 9 10 11 12 13 14 15

PRO-FORMA BALANCE SHEETY
FISCAL YFAR 1980 1981 1962 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994

ASSTIS

WORKING CACITAL RFQ“D 0 0 3100 8700 11300 11350 11350 11350 11350 11350 11350 11350 11350 11350 11350
CASH SURPLUS 0 0 0 5964 10288 23859 3IA9T4 55582 T3I6B4 BARIIS 96085 104051 112815 121699 131384
FIXED ASSETS 26100 113000 173R00 173800 1738n0 173800 173800 173800 173R00 173800 173Rp0 173800 173800 173800 173800
- ACCyUM. DEPRECIATION 0 0 0 15915 31830 477645 63660 79575 95290 111005 126720 142435 158150 159715 161280
DEPRECIATED SULANT 26100 113000 173800 157885 141970 126055 110140 94225 7T8S10 62795 47080 311365 15650 14085 12520
NET CONSTR. INTVERFST 0 364) 15097 13587 12078 10568 9058 7548 6039 4529 3019 1510 0 0 0
NFT DEFERRED CHARGES 0 0 4000 3200 2600 1600 BoO 0 0 0 0 0 0 0 0
TOTAL 26100 116441 195997 189337 178036 173632 170322 168706 169583 167590 1575346 laez76 139815 1a7|Ja 155254
4 24+ 22 2 2 2 222 ¢ 2R 222222 i a2ttt Rt ittt ittt i s i i it il il 22t i ittt ittt st i iRttt ]

LTAATLITIES AND EQUITY

- - n — . - - -

SHORT TFRM LOANS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
LONG TERM |OANS 0 57356 136909 136909 136909 136909 136909 136909 136909 136909 136909 136909 136909 136909 }36909

- PRINCIPAL RETIRED 0 0 0 0 12446 24893 37339 49785 62232 14678 87124 99570 112017 124463 136909
NEY LONG TERM DEBY 0 S7356 136909 136909 124463 112017 99570 87124 74678 62232 69785 37339 24893 2446 0
DEFERQED TAXES 0 0 0 0 515 4085 8246 13119 19115 21419 164839 8234 1606 1324 1020
TOTAL LIABILIVIES 0 S73564 136909 136909 124978 ll6061 107816 100244 93793 83650 546246 45573 26499 13770 1020
SHARE CAPITAL: 26100 S°0AA 59088 59088 S9088 59088 5%08R 59088 S9088 590885 59083 S9088 59088 59048 S5908R
RETAINED EARNINGS 0 0 0 =-6660 <~4030 -1717 3418 9375 16702 24852 33R23 43615 54228 T4276 95146
SHAREHOLDER EQUITY 26100 S90RR S90HB  S2427 S3057 57371 62506 68662 75790 083939 92910 102702 113316 133364 156234
TOTAL 26100 11646) 195997 189337 1768035 173432 170322 16B706 169583 167590 157534 148276 139B15 47134 155254
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VNIDD=-XDUEA TASFE ¥ AUSTRALTA “TLL UMNGIBRO (=%20 MILLTDN) 0R/702/8B0
....... . 1 e 3 o 5 b 7 3 9 10 11 12 13 14 15
STAIERNENT OF FALNMINGS
FISTAL YFAR 191D yon] 1987 1943 ] sba }SHS 1986 1967 1988 }9A3 1990 199} 1992 1993 1994
REVENRE FROM SALFS 0 0 0 54574 65489 T2T65 12765 T27603 12765 12165 72765 T2765 12155 72765 1276%
NBERATING COSTS n n N 319493 Y27 al6]lh  GRL16E  G624)b 42616 42415 42416 42416 424]1b 42416 WL26}06
GROSS OROF T 0 0 N 20631 26442 30349 0349 30349 30349 30349 ID3I49 IS4 304 I0I49 30349

a2 3 4 123 S A 2 S L &2 A 2 2 L R AL RSS2 2 2 i it it 2 2T R 2 2 2 2 2 4t i 2 2 2 2 2 AR R i 222 R A it llR
RF VIS DEDUICTTONS
DEOPECTIATION 0 i 0. 16abT  16a4hT 14467 4467 14467 166467 14667 16467 16467 144567 14467 14ub6]T
Y“TEQEST ON 31 n 0 0 19350 1%05%4 18032 16532 14876 13017 10939 R60H 6613 4960 3306 1653
A'DBT, OF NFF  CHARGFS 0 o 0 Ryo aoon 800 ROO 800 0 0 0 0 0 0 0
A NRT, CONRT.INTERESY 0 0 0 1575 1675 1675 1675 16175 1675 1675 1675 1675 1675 0 0
TOTAL NENMICTIONS (] 0 0 35323 35996 34975 3475 J18)T 29160 27080 2675) 22756 21102 17776 16121
FADVINAS BEFORT TA¥ o "o 0 -16692 -9534 -4626 -3126 -1668 1189 3269 SS98 7594 9247 12575 14228
1VCOVF TAXFS n 0 0 0 o 0 0 0 5647 1506 2575 3493 4254 5785 6545
NEY EAaNINGS 0 0 0 -16A92 <-9534 <4626 <3126 -1668 642 1765 3023 4101 4993 679]1  768)
I S — . . . _ ‘
P Sy
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ﬁ TUNINOD-KOREA  TASE X AUSTRALTA VILL  JANLLI9B0 (=420 MILLTON) 08702780
- 1 c . . “ S 6 7 A 9 10 11 12 13 16 15
PRN-FOIMA RALANCE SHFFET
FISCAL YEAR 1980 191) 1982 1983 19H4 19HS 1986 1947 198R 1989 1999 1991 1992 1993 1996
ASSETS L _ o - _ -
WNAK NG CADETAL RFO™D 0 n 3300 ° PBUO 10400 11500 11500 11500 11500 11500 11500 11500 11500 11500 115900
cesH SUPPLYS 0 (] 0 o 0 v 0 0 (1] 0 S113 15072 21774 25694 30197
] FIRED ASSETS_ _CBY5Q 175400 192%00 192900 _192900.192%00 192900 192900 192%00 192900 192900 192%0 192990 192900 172%0
~ ACCyM. DEPIFCIAYTION 0 n 0 la6eb? 24935 43692 S7A79 T2337 86805 101272 115740 130207 144675 1591642 1736]¢
N PRECIATEDN 2L aANT 28950 125400 192900 17P633 163965 149498 135030 120563 106095 91628 77)60 62693 48225 J3ITS58 192%0
MEY CONSTR, INTFRPST 0 IRZ9 16752 15076 13601 11726 10051 a376 6701 5023 3350 1675 0 )] 0
NFY JEFERRED CHASGES ... Q.. 0 . 4090. 3200 _2400..1600  F00 . T o 0 0 0. 0 0.. .o 0.
TNTML PRGSO 129229 216952 205509 190166 1763?« 157381 1606438 126296 106153 37123 90939 81499 70995) 60987
?‘:::::::::::.‘:::::::2:::::::::=:=======:=================:=,—.====2===========S====l-S=-S=!'=====I===!’E:S
LYATLITIES AND FQUITY
SMORT TFRM L DANS 0 0 0 3250 11°21R 13778 13738 1204l R4LB6 2851 0 0 0 0 0
LNNG YERM | DANS 0 63824 151545 151546 151566 151564H 151546 151546 151546 151546 1515646 151546 151566 151566 ]15]1546
~ PQINCIPAL RETIRED 0 (] 0 0 13777 27556 41331 S5S108 ABABS B266] 964138 110215 123992 137769 151546
CNEY LONG YERM DERT 0 __6IB24 151566 151546 13ITTA9 123992 110215 96438 82661 _68BA5 55108 41331 2755¢ 13777 _ 0
DEFFQARED TaAXZS 0 0 6 0 0 0 0 0 567 205] 4626 8119 7661 3900 30
TOTML LIARILITIES 0 63824 151546 154796 1489R7 l37770 123954 108479 916946 73788 59733 h96bq 350]5 17677 k]
_SHART CAPIVAL_ - 28950 AS406 65606 65606 65406 65606 65406 65606 65606 65606 55406 65406 65406 65406 65406
QETAINED F AWNINGS 0 (1] 0 16592 24227 -2RB52 -1197R -33446 -32804 -31033 -2R016 -23916 -18922 -12132 -4449
SHAUEHM NER FQUITY 2HIS0  KSG0A  A5406 S0TII 4)1T9 36533 3427 31959 32601 36365 3ITIB9 41490 66483 53274 60957
TNY AL 28950 129279 216952 205509 190166 1764323 1687381 140436 (26296 0815 97123 90939 B8Blu98 70951 60987
:::“_':=:::=::r::=::::::r:::2:::::.‘:::::::::::::::::2::======2=====!===2=======?==2========3=3=!==!===I!===
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FISCAL YFAR

S CE OF Fuas

NE T TAININAG

TAX NEFFRLAL
NEARECIATION | Aunpd,
KPLF NF COWDIN SHARES
LONG TEFM LOAM

! QHORT TFH RANK | DAMS
NFECa, IN wDKR<ING CAP,
A CR. TH UL US CASH

- 1T

AP ICATION OF FUNMNDS

‘ EIXFD ASSFYS

Feom DERT LESAYMENTS
NEFELOQFD CHAIGES
SUNRY TERM HAVWY L NANS
DIVIDENDS

IVER, IN WORKING CAP,

TOTAL

CONSTQUCTION TMVFREST

1VCF . 1N SHPILUS CASH.

1 7
PR 1un)
0 0

0 n

(1} o
SHHSN Fahs
n A8 G

0 0

n 0

0 0

2HuHsy (0279

21950 9R4%Q
3829

=~

ooos =220

PROSO 10PNP2T79

290992

Vo D292

H1e?

292

AT500
12922
n
4000
(1]

)
3300

N

RI122

194

coc SCoo

5500

5590
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9336 -6b26
) 0
16943 }A94)
0 0

0 0
71969 25860
0 0

0 0

15377  16R77

0 0
00
13777 131717
0 0

0 0

0 0
1500 1100
0 o

35377 1477

13817

0
13777
0
1698
0

0

0

0
13777
0
3555
0

0

0

13777
0
5635
0

0

0

11 12

1990 1991

3023 4101
2575 349)
16163 }6)6)D

(- N}

13777 1377

0
2851

0

0
5113 995
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17332

19611

21741 23736

0R/02/80

13 16 15
1992 1993 1994
993  679] 7683
-657 <3561 -3870
16163 164467 16467
0 0 0

0 0 )

0 0 0

0 0 0

0 0 0
20679 17697 18280
0 0 [})
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